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Summary 

Background 

A large body of high-end evidence suggests that shortened or posteriorly reduced dental 

arches (SDA or PRDA) are adequate for oral function. Such a finding has positive implications 

for patients from resource-constrained communities. Indeed, in the context of South Africa 

(SA), the SDA or PRDA concept has been embedded within its oral health policies since 1994, 

although no context-specific evidence appears to have informed this policy. The SDA 

concept, considered as a non-interventionist therapeutic approach, may be seen as a 

significant evidence-based primary healthcare solution for the underprivileged and under-

resourced majority of SA, when applied appropriately.  

The cost of current prosthodontics interventions, including removable, fixed or implant-

retained prostheses are very high and not within the reach of the underprivileged majority. 

These prosthodontic appliances are not constructed at public health clinics and patients 

may only obtain these from dental teaching institutions and private practitioners.     

From a human rights perspective, evidence-based research should guide practitioners and 

their practices as it can ensure patients’ right of access to healthcare and the appropriate 

use of beneficial evidence whilst eliminating harmful ones. This stance has been made more 

explicit within the amended National Oral Health Strategy of SA.   

Objectives 

To determine the effectiveness (viz. oral function, patient satisfaction and OHRQoL) of a SDA 

or PRDA compared to a complete dental arch, with a view to minimizing expensive 

prosthodontic interventions for the South African partially dentate adult community.  

Methods 

A step-wise approach in study designs was implemented amongst a South African cohort. A 

systematic review, followed by an overview of systematic reviews was conducted to guide 

researchers with the literature, and in turn provide a scaffold for the cross-sectional 

questionnaires and cross-sectional clinical study for this cohort. Studies were conducted 

among dental practitioners, clinical teachers, and dental students to determine what was 
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currently taught and clinically practiced. A randomized controlled trial was subsequently 

conducted to determine patient satisfaction and quality of life with a SDA or PRDA.  

 

Results 

Studies conducted were from the top-end of the hierarchical evidence pyramid; thus their 

results are expected to have evidence of strong reliability and validity with respect to the 

benefits of the SDA or PRDA. The generalizability of outcomes obtained related to settings, 

subject, intervention, results and costs which were acceptable for this cohort. Aspects of 

knowledge translation (KT) such as diffusion (creating awareness of the SDA concept) and 

dissemination (publishing and conference presentations of the different research studies) 

were fulfilled.  

 

Conclusions 

This step-wise research approach highlighted the absence of the implementation aspect of 

KT, namely the application of the SDA or PRDA concept to clinical practice. The implication 

of this on the potential to positively impact patients’ treatment costs, satisfaction and oral 

health-related quality of life within the SA context, is noteworthy. The evidence obtained 

and presented strongly questions the current non evidence-based aspects of prosthodontic 

curricula such as rehabilitation to complete arch status at the largest dental teaching 

institution in Africa. Moreover, the efficiency of the system is based on informed healthcare 

policies, emphasizing the need for evidence-based research both at an institutional and 

private practice level. Additionally, the contextual evidence derived from the research 

performed towards the present PhD highlighted key areas that may be grouped into 

important human rights, academic and economic aspects of all those who are impacted.  
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Opsomming 

'n Groot aantal hoë-end bewyse dui daarop dat verkorte of posterior verminderde 

tandbogen (VT of PVT) voldoende is vir mondelinge funksie. So 'n bevinding het positiewe 

implikasies vir pasiënte uit hulpbronbeperkte gemeenskappe. In die konteks van Suid-Afrika 

(SA) is die VT - of PVT-konsep inderdaad in sy mondgesondheidsbeleid sedert 1994 ingebed, 

hoewel geen konteks-spesifieke getuienis hierdie beleid ondersteun nie.   

 

Die PVT-konsep, wat beskou word as 'n nie-intervensionele terapeutiese benadering, kan 

gesien word as 'n belangrike bewys-gebaseerde primêre gesondheidsorg oplossing vir die 

minderbevoorregte meerderheid van SA, wanneer dit toepaslik toegepas word. Die koste 

van huidige prostodontiese ingrypings, insluitend verwyderbare, vaste of 

inplantaatbevestigde prosteses, is baie hoog en nie binne die bereik van die 

minderbevoorregte meerderheid nie. Hierdie prostodontiese toestelle word nie by 

openbare gesondheidsklinieke aangebied nie en pasiënte kan dit slegs by tandheelkundige 

onderwysinrigtings en privaat praktisyns ontvang. 

Uit 'n menseregte perspektief moet getuienis-gebaseerde navorsing praktisyns en hul 

praktyke rig, aangesien dit pasiënte se reg op toegang tot teopaslike en voordelige 

gesondheidsorg verseker, terwyl skadelike praktyke elimineer word. Hierdie houding is meer 

eksplisiet gemaak binne die gewysigde Nasionale Mondgesondheidstrategie van SA. 

 

Doelwitte 

Om die effektiwiteit (nl. Mond funksie, pasiënttevredenheid en mondgesondheidverwante 

lewensgehalte) van 'n VT of PVT te bepaal in vergelyking met 'n volledige tandheelkundige 

boog, met die doel om duur prostodontiese intervensies vir die Suid-Afrikaanse gedeeltelik 

dentate volwasse gemeenskap te verminder. 

 

Metodes 

'n Stewige benadering in studieontwerp is onder 'n Suid-Afrikaanse kohort geïmplementeer. 

'n Sistematiese oorsig, gevolg deur 'n oorsig van sistematiese resensies, is gedoen om 

navorsers met die literatuur te lei en op sy beurt 'n steierwerk vir die dwarssnitte-vraelyste 

en kruis-seksie-kliniese studie vir hierdie kohort te verskaf. Studies is onder tandheelkundige 
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praktisyns, kliniese onderwysers en tandheelkundige studente gedoen om te bepaal wat 

tans onderrig en klinies toegepas word.  

 

'n Gekontroleerde proef is gevolglik uitgevoer om die pasiënttevredenheid en 

lewensgehalte met 'n VT of PVT te bepaal. Studies wat uitgevoer is, was van die top-einde 

van die hiërargiese bewyse-piramide; dus word verwag dat hulle resultate bewyse het van 

sterk betroubaarheid en geldigheid ten opsigte van die voordele van die VT of PVT.  

Die veralgemeenbaarheid van uitkomste wat verkry is met betrekking tot instellings, vak, 

intervensie, resultate en koste was vir hierdie kohort aanvaarbaar. Aspekte van 

kennisvertaling (KV) soos diffusie (bewustheid van die VT-konsep) en verspreiding 

(publikasie en konferensie aanbiedings van die verskillende navorsingsstudies) is vervul. 

 

Gevolgtrekkings 

Hierdie stapsgewyse navorsingsbenadering het die afwesigheid van die 

implementeringsaspek van kennis vertaling (KV) beklemtoon, naamlik die toepassing van die 

VT- of PVT-konsep by die kliniese praktyk. 

Die implikasie hiervan op die potensiaal om die pasiënt se behandelingskoste, bevrediging 

en mondgesondheidsverwante lewenskwaliteit binne die SA konteks positief te beïnvloed, is 

opmerklik. Die bewyse wat verkry en aangebied word, rig die huidige nie-bewysgebaseerde 

aspekte van prostodontiese leerplanne soos rehabilitasie om boogstatus by die grootste 

tandheelkundige onderwysinrigting in Afrika te voltooi. 

Daarbenewens is die doeltreffendheid van die stelsel gebaseer op ingeligte 

gesondheidsorgbeleid, wat die behoefte aan bewysgebaseerde navorsing beklemtoon, 

sowel op institusionele as privaatpraktyk vlak. 

Daarbenewens het die kontekstuele bewyse wat afgelei is van die navorsing wat na die 

huidige verhandeling (PhD) gedoen is, belangrike sleutelgebiede uitgelig in die belangrike 

menseregte-, akademiese en ekonomiese domein. 
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Definitions 

Clinician-oriented treatment: The clinician selects and decides treatment goals and 

treatment option that he/she deems suitable for the patient.   
 

Expressed need: When patients seek relief for what they identify as their predicament. 
 

Knowledge translation: The assessment, review and utilization of scientific research to 

improve the conditions of patients in the appropriate context.  
 

Lifelong-learning: The provision or use of both formal and informal learning opportunities 

throughout life in order to foster the continuous development and improvement of 

knowledge and skills needed for employment and personal fulfilment. 
 

Normative need: Quantity of dental health care that experts consider ought to be consumed 

over a relevant period for people to remain or become dentally healthy.  
 

Patient-centred care: The practice of caring for patients (and their families) in ways that are 

meaningful and valuable to the individual patient. It includes listening to, informing and 

involving patients in their care.  
 

Perceived need: An individual’s views and estimation of their own state of health and need 

for healthcare. 
 

Sequential Explanatory Strategy: A mixed-methods design strategy involving collection and 

analysis of quantitative data followed by collection and analysis of qualitative data.  
 

Student-centred learning: Refers to the wide range of educational programs, learning 

experiences, instructional approaches and academic-support strategies that address the 

distinct learning needs, interests, aspirations or cultural diversities of individual students. 
 

Systematic Review: Is an appraisal and synthesis primary research studies using a rigorous 

and clearly defined methodology. 
 

Teacher-centred teaching: Refers to methods, activities and techniques where the teacher 

decides what is to be learned, tested and how the class is to be run. 
 

Triangulation: A technique that facilitates validation of data through cross verification from 

two or more sources.
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1. Introduction  

 

The central theme for this dissertation entails the provision of contextual evidence that 

supports the preservation of a functional dentition as represented by a shortened or a 

posteriorly reduced dental arch (SDA or PRDA). Such a position may be regarded as one that 

challenges the long-standing, and ever prevailing, view that all partially dentate arches 

should be extended by means of removable, fixed or implant-retained partial prostheses so 

as to re-establish a 28-tooth occlusion [1]. To a large extent, the foregoing traditional 

prosthodontic treatment rationale forms the basis of undergraduate teaching globally, as 

well as in South Africa (SA), even though there has been little or no scientific basis or 

evidence that supports such a stand [1].  

 

On the other hand, the SDA or PRDA concept may be considered as a functionally-effective 

evidence-based alternative treatment option whereby the provision of expensive 

prosthodontic mechanical interventions could be minimized [2-3]. As a central aim of the 

present research, the professional attitudes, educational practices and patient responses 

with respect to the SDA concept were investigated in a historically-disadvantaged 

community in the Western Cape (WC) Province of SA.  The underlying reason for the chosen 

population setting was that such a non-interventionist approach would benefit these 

communities considerably whilst substantially reducing treatment costs; equally the greater 

accessibility of such a management option for large sections of communities, especially 

rurally-based groups, is evident [4-6].  

 

Notwithstanding the fact that good contextual evidence on the SDA or PRDA concept may 

be produced and made available to clinicians, any new prosthodontic treatment concept, 

and perhaps especially one that is premised on less intervention, will require a major shift in 

clinical decision-making. Indeed, the challenge to the current clinical treatment approach 

and teaching practices related to a functional dentition for older partially dentate patients 

may be the biggest hurdle to overcome as regards more widespread implementation of the 

management approach [2-3]. Thus, such challenges to the implementation of beneficial 

concepts which could positively impact on patients’ quality of life (QoL) and oral health-

related quality of life (OHRQoL), to clinical practice within the SA context are further 
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explored in the present work. The implications of the communication required with key and 

relevant parties such as academic institutions and oral healthcare (OHC) policy-makers to 

effectively foster the translation of the appropriate evidence, knowledge and skills to 

existing educational platforms and clinical practices are discussed. Accordingly, explicit and, 

at times, implicit reference is made to the evidence supporting the implementation of the 

SDA or PRDA concept as a treatment option related to the clinical practice, economic and 

educational perspectives. In addition, inferences are made to other non-researched (human 

rights and economic) relational and non-clinical aspects, further emphasizing such support.   

 

1.1. Background Literature   

   

1.1.1. Evidence-Based Dentistry 

The main aim of using evidence-based research (defined as ‘the means by which evidence is 

gathered’) is to guide practice, be it classroom teachings and/or clinical practices [7-8]. 

Evidence-Based Dentistry (EBD) is defined as “the integration of best research evidence in 

Dentistry with clinical expertise and patient values” [7-10]. EBD includes the principles of 

Ask, Access, Appraise, Apply and Audit [7-10, 11-12]. These principles encompass the 

process of asking relevant questions and accessing literature and acquiring information to 

search for best evidence and identify research gaps, reviewing literature to evaluate 

evidence (results and findings), critically appraising the outcomes and the application of 

relevant research evidence to provide optimum care to patients [9, 12]. The need for EBD is 

important when revising and improving current teaching material as necessitated by 

advances in technology, dental materials and the clinical procedures and care administered 

to patients [9, 11-15].  

 

Many studies are conducted, but whether the evidence obtained guides best practice 

depends on the type of research methodology employed that would make implementation 

acceptable [16-18]. The paucity of rigorous clinical studies is a known shortcoming, and in 

the SA context it is no exception. Randomized controlled trials (RCTs), regarded as the gold 

standard of research methodologies should be encouraged [16-17]. The concept of EBD 

encompasses the biomedical perspectives of scientific research and a positivist philosophy 

[8, 11-14, 19-21]. Positivism defined, states that ‘science is the only way of learning the 
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truth,’ thus EBD recognizes the objective and credible approach of scientific research [8, 12-

14, 19-21].    

 

Whilst EBD and evidence-based research is crucial to providing high quality care to patients, 

the focus generally tends to be one-sided being more disease- and clinician-oriented, and 

relying more on the clinician’s experience and knowledge [7-12, 18-21]. On the other hand, 

studies that focus on the specific needs of patients (perceived needs) highlights the 

importance of including the patient in the clinical decision-making process [22-23]. Such a 

patient-centred approach encompasses the psychosocial concerns and uniqueness of each 

patient, allowing appropriate communication between them that is important for successful 

treatment outcomes [22-24].     

 

1.1.2. Global Evidence 

The SDA or PRDA treatment approach based on 35 years of research conducted globally, 

may be considered effective, when chosen appropriately and for patients presenting with 

specific clinical characteristics [2-6, 25-56]. Documented evidence suggests that the 

functional needs vary between individuals, and this has prompted several researchers to 

explore the degrees to which patients can function with less than a complete dentition [2-6, 

25-56]. The SDA concept, introduced by Käyser in 1981 in the Netherlands, is such an 

alternative treatment strategy for partially dentate adult patients [2-3].  

 

The classic SDA consists of 20 occluding anterior and premolar teeth [2]. Several variations 

on the SDA distribution have been proposed. Reduced posterior arches have been 

described, for example, in terms of number of occluding units, and studies indicate that 3-5 

posterior occluding pairs (POPs) of teeth are adequate for chewing [2-3, 29, 51]. Research 

has also shown that the SDA can improve accessibility to treatment especially for the 

socially- and economically-deprived middle-aged and elderly partially dentate population [2, 

27, 56].  

 

Other associated benefits with the SDA as a treatment preference include enhanced oral 

hygiene maintenance, improved prognosis of the remaining teeth, patient compliance and a 

reduction in treatment costs for all patients, even though everyone is not in agreement with 
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some aspects [2-3, 26, 30, 38-40, 41-47, 51, 55-58]. Thus the clinical research related to the 

SDA and its variants cover large areas of function, comfort, temporomandibular joint 

concerns, patient satisfaction, QoL and OHRQoL [2-3, 26, 30, 38-40, 41-47, 51, 55-58]. In 

addition, several surveys have been conducted to investigate the knowledge, insights and 

clinical practices of dental practitioners related to the SDA [48, 59-60]. As a consequence of 

the large body of research, recommendations as to the appropriateness of the concept have 

been made to the various stakeholders [59], although no research exploring the formal and 

definitive teachings of the SDA concept has yet been performed.  

On the basis of the foregoing overview, the SDA as a management concept has the 

assurance of being a beneficial intervention, especially for a developing country such as SA. 

The global evidence that informed this research is detailed in each of the studies conducted 

towards this dissertation.    

 

1.1.3. South African Context 

South Africa has a population of 48 million with 30 million belonging to the adult population 

and 5 million of these reside in the WC Province where the prevalence of caries in adults has 

been recorded to be highest (4). Edentulousness was recorded to be the highest at 37% in 

this province with 76% of adults being edentulous in one specific rural community (4). The 

reasons cited for this were: inaccessibility to clinics, high costs of dentures and no transport 

to public dental clinics (4). Proposed treatment for edentulousness include removable 

partial denture prostheses (RPDP), fixed partial denture prostheses (FPDP) and implant-

retained prostheses.  

The teaching of Prosthodontics at South African dental schools is largely based on the 

traditional model, namely one that conforms to the conventional principle of the need for 

restoring and extending dental arches following the loss of teeth. This has been termed the 

“28-tooth syndrome” [1]. In SA dental schools, any reference to the SDA concept is confined 

to the possible alternative management approach for mandibular distal extension cases, 

and not as a challenge to the overarching traditional concept of the necessity for complete 

arch integrity [5]. According to Omar (2004), the imperative of the treatment planning 

phase is not based only on a sound understanding of the clinical problem presented or its 
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technical management, but also the impact of patients’ input in clinical decision-making and 

their psychosocial and economic circumstances related to treatment decisions [54].  

The SA National Policy for Oral Health (which is largely based on the Primary Healthcare 

Approach) had as its goal the promotion of oral health by preventing and restricting oral 

diseases [24-25]. In addition to this, it stated how the implementation of the policy must be 

scientifically justified and that oral health services should be accessible, equitable and 

benefit the entire community [24]. Importantly, the SDA treatment option has already been 

accepted into policy since 1994 based on the WHO guideline of ‘the retention of 20 

functional teeth for young adults’ [30, 61], but no contextual evidence to support this policy 

has since been obtained. With the subsequent amendments to the above policy, now 

referred to as SA National Oral Health Strategy 2030, the above guideline of retaining 20 

teeth has been re-emphasised for young adults [62]. Additionally, the policy now explicitly 

prioritizes an evidence-based approach in healthcare, following the recommendations of 

the WHO and African Regional Oral Health Strategies 2025 [62]. It further emphasizes the 

importance of the above primary healthcare and evidence-based approach by making it part 

of eight National Health Strategy Goals [62]. The obligation of using evidence-based 

procedures for SA communities therefore needs no further justification.    

  

From knowledge-into-action or from evidence-to-practice, entails the translation of best 

evidence obtained from rigorous research methodologies to didactic teachings, to clinical 

practice and to policy changes. The key role-players for this process include researchers, 

clinical practitioners (including dental students), clinical teachers, dental technicians, OHC 

policy-makers or insurers and institutional and governmental representatives.   

 

1.2. Knowledge Translation  

  

Knowledge translation (KT) refers to the assessment, review and utilization of scientific 

research to improve the conditions of patients in the appropriate context [63-65]. KT, 

however, is not just about the dissemination of research findings. Its definition explicitly 

describes the under-utilization of beneficial evidence in clinical practice that could influence 

behavioural change [63, 65]. With reference to the SDA or PRDA, primary and secondary 
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research has been conducted for the last 35 years [2-6, 26-27, 29-53, 66-74]. To date, the 

dissemination of the global and now the SA evidence has mostly occurred in the form of 

publications and presentations at both national and international levels [2-6, 29-53, 66-74].  

The KT process consists of multiple stages from design to implementation including 

diffusion, dissemination and lastly implementation of evidence [63-65]. The success of 

implementation largely depends on the approach adopted; how (format), to whom (people) 

and the medium (professional and social media) by which evidence presentation, occurs. KT 

is thus an interactive and engaged process with different criteria for the multiple stages 

including several roleplayers such as researchers, populations or patients, OHC professionals 

and policy-makers [63-65, 75-76]. KT therefore involves high quality research that assists 

OHC policy-makers in making decisions that affect communities and institutional policies. 

Several models have been developed to ensure that KT occurs following strict processes [64-

65].  

 

The approach adopted by researchers for this process to occur and to be successful is even 

more important. Traditionally, scientific researchers are more concerned about whether an 

intervention works and if intervention A is better than intervention B [76]. But gauging from 

the earlier discussion, adopting a realist approach [76] where patient-centred care is key 

may guarantee greater success [76]. With the realist approach, it is important to focus on 

‘what works and for whom’ and in ‘what circumstances and why’ which is in line with the 

functionality of the SDA or PRDA concept alluded to within this dissertation and its 

implementation [76]. Likewise, for patient-centred care, using both the relational and 

functional aspects are as important.  

 

It is suggested that research that makes up this dissertation, namely focusing on the SDA 

and PRDA as a treatment option using an evidence-based approach whilst being informed 

by the goals and trends set by global and national workgroups seems not just reasonable 

but also justified [4-6, 24, 66]. Making available contextualized SDA or PRDA functional 

dentition research provides evidence for the guiding principles of the SA Oral Health Policy 

and Strategy and its objective of addressing human rights (access, effectiveness) and socio-

economic concerns within communities [4-6, 24, 62, 66, 74].  
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Whereas the underlying purpose of the present work was to address an aspect of social 

concerns that could ultimately improve the conditions and/or circumstances of 

underprivileged SA communities, the specific objectives for the dissertation were to explore 

and investigate the oral functional needs and the impact on oral health-related of quality of 

life related specifically to the partially dentate patient, and how these needs might most 

effectively be met at the levels of the profession, society and policy-makers. It follows that 

finding, defining and researching concepts that would address these varied questions 

needed to be set, and which unsurprisingly included concepts within the social sciences, 

such as need and demand [22-23].  

1.3. Design of the Dissertation  

 

1.3.1. Central Research Theme 

            The research question addressed for this dissertation is: 

In partially dentate adult patients (P), 

how effective is shortened dental arch therapy (I) 

compared to complete dental arches (C) in 

terms of oral function, patient satisfaction and oral health-related quality of life (O)? 

 

1.3.2. Problem Statement 

In different SA communities, major social and economic inequities resulted from poor 

governance. Oral healthcare services were no exception, and resulted in a large proportion 

of the population having very limited access to care. As regards partial edentulism, it is 

possible that the shortcomings in care delivery could be addressed by exploiting the SDA or 

PRDA concept as an appropriate treatment strategy. The SDA or PRDA may be regarded as a 

significant evidence-based treatment option for disadvantaged communities in post-

apartheid SA, which is line with its National Oral Health Strategy [30, 62]. Thus its utilization 

and implementation should be central to the goals of the OHC system, but this is clearly 

lacking. The efficiency of the OHC system is based on informed healthcare policies allowing 

the planned improvement in existing healthcare philosophies, the concepts that are taught 

to undergraduates and postgraduates alike, as well as the implementation of appropriate 

interventions. While evidence-based practice is an accepted method of updating 
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knowledge, direct educational interventions are found not to be very effective in 

influencing clinical behaviours and practices. Therefore, some of the aspects addressed in 

this research was related to the clinical attitudes and behaviour of practitioners, including 

dental students with respect to the SDA concept and furthermore how highlighting the 

evidence may positively impact on the clinical implementation of the concept.  

 

1.3.3. Null Hypothesis 

South African partially dentate adult patients cannot function (chewing-ability and 

mastication), and are not satisfied with the loss of posterior teeth or having a shortened or a 

posteriorly reduced dental arch.     

 

1.3.4. Aim 

The aim of this research is to determine the effectiveness (oral function, patient satisfaction 

and OHRQoL) of a shortened dental arch, compared to a complete dental arch for the South 

African partially dentate adult community. 

 

1.3.5. Objectives of the Study 

The objectives of the study to present the SDA or PRDA as an effective alternative treatment 

strategy for the partially dentate adult patient of SA where appropriate are:  

i) To determine the extent and success of research conducted internationally 

regarding utilization of the SDA concept by doing a systematic review; 

ii) To determine patient satisfaction and the impact on oral health-related quality of 

life related to shortened or interrupted dental arches restored with prosthetic 

interventions; 

iii) To establish the outcomes of different treatment options for a posteriorly 

reduced dental arch in a randomized controlled clinical trial (to emphasize the 

success of minimum clinical interventions for a SDA); and 

iv) To make recommendations to the professional bodies (dental academic 

institutions and OHC policy-makers) regarding the SDA concept to better 

facilitate translation and implementation of the clinical evidence. 
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Objectives ii) and iii), were explored through the conduct of clinical research within the SA 

context, whilst objective iv), which was to inform clinical practice and OHC policy, was 

addressed throughout the research studies. Objective iv) may be further advanced by using 

KT and knowledge-into-action frameworks so as to promote the SDA or PRDA concept on a 

broader level, but this is not within the scope of this dissertation.   

 

Chapter one reviews published literature and evidence related to the SDA or PRDA and its 

significance within the SA context. The groundwork review also served to identify the 

direction for the PhD dissertation, with special reference to how SDA or PRDA concept 

currently align with the policies within SA, and it might be appropriate for the management 

of these communities’ oral health and specifically their oral function. 

 

 Chapters two and three largely focus on the exploratory research conducted to inform the 

essence of the objectives set relating to the SDA or PRDA concept. These chapters focus on 

the knowledge of general dental practitioners, undergraduate dental students, and clinical 

teachers and furthermore what the content of the current undergraduate curriculum at the 

Faculty of Dentistry, University of the Western Cape, South Africa is with respect to the SDA 

or PRDA concept. 

 

Chapter four highlights the synthesis of evidence determined from global research and 

emphasizes the conclusions with regard to the SDA, in the form of a systematic review [65]. 

The choice of doing a systematic review was largely based on the strict methodology that 

such a secondary research study design offers, with the potential of leading to rigorous and 

reliable outcomes and conclusions.    

 

Chapter five directly addresses patients’ needs and demands regarding RPDP usage and its 

impact on their quality of life using the oral impacts on daily performance (OIDP) index, a 

tool validated for the South African situation [22-23, 53, 77]. Quality of life studies are 

conducted with increasing frequency, and are important for obtaining patients’ opinions 

and needs with regard to new concepts and interventions. Using validated tools is as 

important as employing very strict methodologies when undertaking research [77]. The 
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study outcomes will be more reliable, credible and may even be generalizable to different 

settings.  

 

Chapter six reports on how a RCT was conducted within the SA context to determine patient 

satisfaction, QoL and OHRQoL with SDA or PRDA management approaches [6]. The need for 

conducting a randomized controlled clinical trial was once again based on its rigorous and 

unbiased methodology, the present lack of clinical research, the difficulties regarding 

generalizability of other global studies to the SA context given that only a few RCTs have 

been completed for SDA patients [6, 16-18, 77]. Evidence so obtained from a RCT could be 

used to strengthen the case to the institution for greater emphasis of the concept to be 

made in the curriculum. The evidence collected and synthesised could also be shared with 

general practitioners, OHC policy-makers and health insurers. More importantly, it could 

assist in the next phase of developing guidelines for the application of SDAs or PRDAs to 

different settings and ensuring implementation of the National Oral Health Policy related to 

SDAs [24].   

  

Chapter seven included additional secondary research that sought to synthesise the findings 

from published SRs related to the SDA concept in the form of an overview of systematic 

reviews [74]. 

 

Chapter eight is the concluding chapter regarding the current position on SDA or PRDA 

research with the focus on the available global information, the local research conducted 

and the potential future of this management concept within the SA context.  

 

1.4. Ethics 

 

The research conducted towards this dissertation was aligned with good ethical practices as 

required by the Institutions that the candidate is associated with. Ethics approval for the 

PhD dissertation was firstly obtained from Stellenbosch University where the candidate is 

registered for the PhD [Appendix 1.1]. In addition, the candidate, who is based at the 

Faculty of Dentistry, University of the Western Cape, and where the research was largely 

conducted, was required also to obtain ethical clearance from the Institution for all stages of 
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the PhD research. Students, staff and patients who attended the Faculty of Dentistry were 

included for the various stages of the research, as required, as were clinical practitioners 

based outside of the institution. Thus informed consent (which included informing them of 

the purpose and nature of studies and any risks) was obtained from all involved for the 

different stages of the PhD research. This was in line with ethical rules of keeping their 

identities confidential; to not cause them any harm or inform them of any associated risks in 

being part of the study and lastly to ensure dissemination of findings. For all research 

proposals, individualised ethics applications including informed consent procedures were 

submitted to both Stellenbosch University and University of the Western Cape, and are 

included per study and for each chapter.   
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Perceptions regarding the shortened dental arch among practitioners in the 

Western Cape Province, South Africa 

 

This Chapter focuses on exploratory research related to the shortened dental arch concept 

conducted to determine the knowledge, opinions and stated clinical practices of 

practitioners.   

 

SUMMARY 

There is no literature alluding to the knowledge, opinion and clinical practices of general 

dental practitioners in South Africa (SA) related to the shortened dental arch (SDA). Before 

any meaningful clinical studies are conducted related to a concept, it is always appropriate 

to determine what people in the field know about the particular concept before conclusions 

are drawn about their practices. Using a cross-sectional survey, the level of knowledge and 

stated clinical practices relating to the SDA concept of general practitioners residing in the 

Western Cape Province, SA was studied. 

A questionnaire survey was sent out to a group obtained by random sampling of general 

dental clinical practitioners, prosthodontic specialists, researchers and Faculty of Dentistry 

clinical staff working in the Western Cape Province. Quantitative methods were applied to 

determine the knowledge, opinions and clinical practices with respect to the topic. In this 

regard, it is noted that practitioners are required, for the purposes of valid registration, keep 

abreast of new knowledge by reading published research, participating in continuous 

education and professional development programmes, and scientific meetings. While 

starting with the academic aspects, (gauging of practitioners’ knowledge, opinions and 

clinical practices), their attitudes regarding cost-benefits to patients and patients’ role in 

decision-making were explored indirectly. Practitioners were very forthcoming with the 

former aspect of enquiry, although for the latter aspects information could only be 

extrapolated from the information provided.  

Even though a small response rate was obtained, many of the practitioners (62%) indicated 

that they have never read any research related to the SDA, and those (40%) who have heard 

of the concept were mostly from the younger age group. The non-response bias may be 

linked to these results, where particpants who have no knowledge of the concept and have 
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been replacing all lost teeth for years, were not keen to complete the questionnaires. Most 

importantly though is the fact that 80% of respondents agreed that patients may be able to 

function with a shortened dental arch, but generalizability of results may still be a concern 

due to the poor response rate. Broad aspects relating to human rights, academic and 

economic perspectives were touched upon.  

 

PUBLICATION 

This paper has been published in the South African Dental Journal; Publication citation: Khan 

SB. Chikte, UME. Omar, R. (2012). Perceptions of dental practitioners regarding the 

shortened dental arch. SADJ; 67 (2): 60-68. 

 

For this component of the project, the PhD candidate developed the protocol (with 

guidance from the supervisors), developed the questionnaire, submitted the protocol for 

ethics approval, independently obtained all information related to research participants, 

collection of data, assessed the data (the statistician assisted with analysing the data) and 

also interpreted the final data. The manuscript, including all corrections from both 

supervisors and journal reviewers who provided guidance and critical comments, was 

completed by the candidate. All authors approved the final manuscript. 

 

The Questionnaire, consent form and Ethics approval are included as Appendices 2.1-2.3.  
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ABSTRACT  

 

Aim and Objectives  

This survey was conducted to determine the knowledge of and opinions related to the 

shortened dental arch (SDA), among dentists in the Western Cape Province, South 

Africa. 

Methods  

The study sample included two consecutive groups, drawn by a process of random 

sampling from the registered dentist population that included general dentists, 

specialists, those who had emigrated and retired dentists. A self-administered 

questionnaire was mailed, e-mailed and/ or faxed to those selected. Reminders were 

either e-mailed or made by telephone over a period of six months. 

Results  

A final sample of 84 respondents with a mean age of 43 years (SD=11.9) was obtained. 

This represented a response rate of 23% (n= 84) from the final working sample (n=368), 

derived from the target group (n=618) originally contacted. All participants completed an 

informed consent form in which confidentiality was assured. Several respondents (40%) 

said they had heard about the SDA while at university, which would be in line with the 

age range of respondents in relation to introduction of the concept into dental curricula. 

As many as 62% had never read any research articles related to the concept which could 

partly account for the low response rate. The majority (86%) felt that patients can 

function with a SDA and that they would recommend acceptance to their patients. 

Conclusion  

Respondents know of the potential benefit that the SDA may have for their patients 

and see it as a viable alternative treatment option for the partially dentate patient, even 

though their level of current knowledge of the subject must be considered questionable. 

 

Keywords: Tooth loss; shortened dental arch; attitudes; perceptions; knowledge; quality 

of life. 
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2.1. Introduction  

 

The treatment objective of the complete restoration of dental arches lacks compelling 

scientific and clinical research support, yet steadfastly remains the therapeutic standard 

of care amongst practitioners [1, 2]. Whereas tooth loss in general is perceived 

negatively by most people [3], the loss of anterior teeth is more profoundly felt [4]. 

There is also an increasing recognition that a patient’s occlusal functional need cannot 

be defined solely by professionals [5]. Specifically, the need for full restoration of 

missing posterior segments is increasingly being questioned and the functional 

satisfaction that may be derived from less than a complete dentition in some patients, 

particularly in older adults, is both recognized and documented [4, 6-14].  

 

As originally defined, the classic shortened dental arch (SDA) consisting of twenty 

occluding anterior and premolar teeth [6], was initially proposed as a treatment strategy 

for the older, partially dentate patient [6, 15]. Several variations to the classic SDA 

occlusal pattern, including discontinuous or interrupted arches, were proposed and the 

reduced posterior arches have been described in terms of the number of occluding 

units that can ensure adequate chewing function [6-7, 11-12]. The SDA concept is a 

cost-effective treatment option that has been extensively studied and has been 

advocated as being viable for many industrialized as well as developing countries [9, 

12-22]. The SDA and its variations improve the accessibility of treatment for large 

sectors of the population, especially the socially- and economically-deprived middle-

aged and elderly communities. It follows that disparities related to oral health that 

exists within and between populations, as in South Africa, can be addressed utilizing the 

SDA concept as an appropriate treatment strategy [2, 16].  

 

Effecting improvement and/or change in an oral healthcare system depends upon 

appropriately distributing and using available resources for better health outcomes. 

An inability to meet the needs and demands of partially dentate patients causes oral 

healthcare providers, healthcare policy- makers, and third party funders to call for 

more evidence- based practices in dentistry [2-5, 14-15]. The literature reports several 

clinical trials and other research studies where the success of treatment using the 
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SDA concept has been demonstrated [3, 6-8, 10-15]. The assertion that this will provide 

effective treatment, reduce costs and allow equitable distribution of resources seems 

reasonable. For a country such as South Africa, contemporary treatment planning 

strategies, such as those based on the SDA concept, need to be considered and should 

be researched locally for relevance amongst the local population. The results may be 

able to support a proposal for implementation. Healthcare providers, however, will be 

at the front line in delivering such a management strategy to patients, and it is thus 

important that their understanding of, and attitudes towards, such a ‘novel’ treatment 

concept be gauged. 

     Studies have been conducted globally to determine the opinions and practices of dental  

       clinicians regarding the SDA, but differences in sampling have been noted and      

   considered before undertaking the current research [8, 19, 16, 26]. The convenience of    

       samples drawn from consultants and departmental staff ensured a high response rate in  

     some studies [8, 10, 16, 26].  

 

For this questionnaire-based study, a survey was conducted amongst registered dentists 

practicing in the Western Cape Province, South Africa, with the objective of assessing their 

knowledge and current practices related to the SDA as an appropriate management approach 

in the partially dentate adult patient. 

 

2.2. Materials and Methods  

 

Ethical clearance for the research project (No. 10/2/13) was obtained from the Research 

and Ethics Committee of the University of the Western Cape (WC), South Africa.  The 

first cycle of data collection was conducted as a pilot study amongst the staff (n=15) 

in the Department of Restorative Dentistry in the latter part of August 2009. The 

initial questionnaire was distributed amongst them to solicit their input and expertise 

so that ambiguities in the questions could be eliminated. The final self-administered 

questionnaire (Figure 1), cover letter and consent form were then distributed by 

post, fax and/or e-mail to randomly selected dentists practicing in the public and 

private sectors of the WC Province. The design of the questionnaire assessed 

respondents’ opinions, knowledge, understanding and   current   clinical practices 
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regarding the SDA concept. It also included questions designed to obtain the 

demographic profile of practitioners, the types of practices dentists worked in and the 

diversity of patients treated. 

The population of dentists in the WC included in this study was all registered 

practitioners and included general dentists in the public and private domains, as well 

as retired dentists and specialists in the fields of prosthodontics, periodontics and 

orthodontics. Excluded from the study were dentists whose interests do not 

especially include treatment of the partially dentate state, such as maxillofacial and 

oral surgeons, oral pathologists and community-dentistry s p e c i a l i s t s . 

 

Through a compilation of records obtained from the Health Professions Council of 

South Africa (HPCSA), South African Dental Association, Public Health Clinics and 

Messrs. Wright-Milner’s Dental (the largest dental supplier in the region), it was 

recognized that the list of dentists and specialists registered with the HPCSA from the 

WC Province included many who had retired, specialized, emigrated or are no longer 

in practice. We used random sampling (accomplished through computer-generated 

numbers) for the second and third cycles to obtain a final sample of 652 active 

practitioners. For the third cycle, the information sheet was modified to indicate that an 

incentive would be received on completion of the questionnaire. This was decided 

upon after discussions with the statistician, to improve the response rate. After 

taking statistical advice, the pilot study sample (n=15) was included in the final study 

sample as these practitioners were all on the registered lists of dentists. In addition, 

several of these (academic) dental practitioners either have their own dental practices 

or work for other private practitioners. 

 

Practical difficulties experienced included a large number of non-responders, 

outdated registered contact details, a number of disinterested practitioners including 

some retired practitioners and previous emigration of registered practitioners; thus 

the period for obtaining completed questionnaires from the three cycles was 

extended to six months (from late August 2009 to January 2010). A research assistant 

followed up the non-responders who did not return the questionnaires, with 

participants receiving monthly reminders for at least two months via telephone, fax 
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and e-mail in an effort to obtain as representative a sample as possible. The final 

collection and recording of data was completed by the researcher (SK). 

 

Sample size, random sampling methods, questionnaire format, type of study and the 

statistical analysis of data (type of tests) were initially discussed with the statistician. 

Data extracted from completed questionnaires were analysed using the Excel Statistical 

package. The categorical data were analysed by means of residuals based on observed 

and expected values.  The data consisted of categorical and ordinal observations, as 

well as paired comparisons. A lexicographical analysis was also included for question 18 

(which states ‘what would prevent respondents from implementing the SDA as a 

treatment option?’) and it involves determining the specific responses for each 

given response option in a systematic sequence [27]. 

 

2.3. Results  

 

From the three cycles, the final working sample (n= 368) included  registered  and  

willing  participants  and  excluded all the practitioners who were registered but had 

emigrated, were not practicing, some who had retired, those who had obtained a 

specialization which was excluded, those who declined to participate and those 

whose current contact details were unavailable. 

 

Of the 15 questionnaires distributed amongst the staff for the pilot study, 13 were 

completed. Together with those obtained in the second and third cycles, the final 

sample resulted in 84 completed questionnaires (23%). The demographic details are 

included in Table 1. The ages of respondents ranged from 24 to 75 years, with a mean age 

of 43 years (SD=11.9) and with most respondents being males at 62%. Many retired 

dentists, who were intentionally included so that the changes in teaching and practice 

over the years might be determined, did not participate. Respondents were from diverse 

academic backgrounds with dental qualifications having been obtained locally and/or 

internationally [Table 1]. 
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Almost three-quarters (74%) of respondents (n=62/84) re- ported that their practices 

were mainly restorative in nature. One-fifth of respondents (20%) further indicated 

that fixed prostheses and removable partial dentures were their treatments of choice 

in the management of partially dentate patients. Patients treated ranged from 

under 10-to-65 year-olds, with only three respondents indicating that they do not 

treat adult patients. 

 

The unusual practice of anterior-tooth extractions, a cultural habit observed in the WC 

Province, necessitated that the questionnaire contain questions specific to the 

practice. Only 25% (n= 21/84) of respondents stated that requests for such extractions 

were not made. The majority of the responding dentists had been asked to extract 

anterior teeth and even though 82% of respondents said they did not accede to these 

requests, almost 20% said that they do extract these teeth to satisfy patients’ requests. 

To see whether any relationship existed between requests by patients for anterior 

extractions and the subsequent reaction of dentists, a Chi-squared test (=17.81, df. =4, 

p-value<0.005) was per- formed (Table 2). These results suggest that the frequency of 

demands by patients for anterior extractions is influenced by the compliance of dentists 

to accede to these requests (i.e. a strong relationship between demand for anterior 

extractions by patients and compliance by dentists exists, and vice versa). Of all other 

tooth types extracted in the WC Province, lower molars were the most commonly 

reported at 67%, which is line with global studies. 

 

Prostheses provided for replacement of missing posterior teeth, in order of frequency, 

were acrylic partial dentures, metal-based partial dentures, fixed bridges and 

implants. Responses to questions relating to the replacement of missing molar teeth 

would appear to be influenced by knowledge of the SDA concept (χ2 = 6.79; df. = 1; p-

value=0.0092). Even though 48% of respondents (n=40/84) indicated that they had 

heard about the SDA at university, and 32% in a journal, 21% indicated that they heard 

about it for the first time from this survey. Those respondents (48%) who had heard 

about the concept at university were of a mean age of 43 years, which is in line with the 

likelihood that they would have been taught the concept during the 1990s. 
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Table 3 refers to the responses to questions related to the SDA and here data 

imputation was managed by dichotomization: thus for the answers definitely no and 

no, these were settled as a no response. As regards their ‘having read any research’ 

relating to the SDA concept, as many as 62% of respondents (n=52/84) indicated not 

having done so. On the other hand, 86% said that ‘patients will be able to function 

adequately’ with a SDA, even though most had not read any literature on the 

subject. A large majority of respondents (83%) said that they would ‘present it as a 

treatment option,’ while 82% indicated that it would ‘benefit their patients’. Many 

respondents (67%) believed its application should not be ‘limited to patients with 

physical disabilities’ only. 

 

Examining the results of questions referring to the treatment options proposed by 

practitioners compared with patients’ requests for SDA treatment approach revealed 

distinct differences in responses. From the final sample (n= 84), 83% of dentists 

suggested the provision of acrylic and metal dentures, but patients requested implant 

therapy and either acrylic or fixed prostheses (and in that order). A clear difference 

existed in what patients perceived their needs and desires to be (irrespective of the 

finances involved) and what practitioners proposed and what was the final 

administered treatment. 

 

For question 18, ‘what would prevent respondents from suggesting a SDA treatment 

option’, respondents were presented with a range of options and their answers 

revealed some interesting responses: only 5% of respondents (n=4/84) admitted that 

‘loss of income’ whereas 37% said ‘nothing’ would prevent them from proposing and 

implementing the SDA concept as a treatment option. It was then decided to 

conduct a lexicographical analysis of the responses for this question. This type of 

systematic analysis is used for data with several variables as responses, where the 

analysis includes several options or combinations of options [27]. For this question with 

four options, 16 different combinations could be provided. Interestingly, 93% of 

observations were found in four combinations with 49% of observations sitting in 

one combination only. This distribution fits the information (or Pareto) principle, [28] 

which states that for most cases in life, 80% of effects come from 20% of the causes. 
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A description of this combination includes, for example: no income; no knowledge; 

limited research and not viable versus ‘nothing’ will prevent the practitioner from 

suggesting a SDA. And within this combination, 73% (30/41 respondents) said ‘nothing’ 

will prevent them from suggesting a SDA. This type of analysis gave very specific 

responses to these options [27], revealing that the respondents expressed a very 

positive attitude towards this SDA concept as a treatment option for their partially 

dentate patients. 

The benefits of using this concept were obvious to the dentists, even though many of 

them had indicated not having read any research related to the concept. 

 

2.4. Discussion 

  

Questionnaire-based studies are a useful tool in dental research, but can be a mixed 

blessing. Response rates among general practitioners have been shown to be dropping 

[29]. They also are at risk, if not sufficiently robustly framed, of conveying what 

respondents’ state they believe, or would do, and even what they believe the interviewer 

wishes to hear [30].  

 

The present research brought into focus some of these difficulties, in particular the 

lower than expected overall response rate (n= 84). On the other hand, the response 

rate in the pilot study (n= 13/15) was very good, but that was conducted in a 

controlled environment. Data thus derived are at risk of bias. In addition, the very 

high response rate would likely have been due to the pilot group being colleagues 

who felt obligated to cooperate. This pleasing effect could also have contributed as 

a source of bias. Such effects (opinion research and doing research in the same 

department) have been reported in the literature (Table 4) [8, 19, 16, 26].   

Efforts were made to reduce the risks of bias during the second and third cycles of 

the study. Reminders were limited to a maximum number of telephone calls, faxes 

and e-mails and over a short period of time. With the third cycle, it was hoped to 

improve the response rate and thus increase the sample size by offering an incentive. 

This was done to improve the internal validity and generalizability of the study and 

to eliminate any sampl in g e rror that could occur. Possible confounders could not be 
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identified as such, but how representative of the target population of general dental 

practitioners the sample was that could affect the generalizability of the study must be 

highlighted. Moreover with the small sample size, had the sample been stratified for age, 

gender and race, reduction of sampling error would have been achieved to some extent. 

For this study conducted amongst  the registered  populat ion  of dentists, the 

final sample size was still relatively small (n= 84) and may not give an accurate 

estimate for the total practitioner pool. In comparison, other global studies were 

conducted using convenience samples and within a controlled environment, thus 

reflecting larger response rates (Table 4) [8, 10, 16, 26].   

 

The non-response of participants for this study could be attributed to the time-

consuming nature of completing a questionnaire; disinterest; lack of knowledge 

regarding the topic, dentists being retired and/or their refusal to respond, and the 

South African oral healthcare system operating under a fee-for-service structure 

which conflicts with the underlying ‘non-interventional’ concept under study. The 

final decisions for treatment are guided by the financial constraints of the most 

requested treatment option (implants) for a SDA. It is a situation that can be easily 

manipulated either way, in favour of the dentist or the patient. More importantly, it 

is a setting that should be used to guide and educate patients of the workable cost-

effective solutions in the form of the SDA, if only practitioners had adequate 

knowledge of the SDA concept. it has been shown elsewhere that salaried public 

sector practitioners (e.g. academics) are more positively inclined towards the SDA 

concept in their clinical decision-making.31 Some of the earlier studies that looked at 

the attitude of dentists toward the SDA were conducted in a controlled 

environment, had fewer participants, and in some cases had even longer 

questionnaires [8, 10, 16, 26]. Notwithstanding the differences amongst the listed 

studies, it is evident that the present findings compare well with those found 

globally (Table 4) [8, 10, 16, 26]. 

 

The condition of not having read any research related to the SDA had obvious 

bearings on this study. I t is possible that a lack of knowledge related to the topic 
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might cause reluctance to complete the questionnaire and so affect the response rate. 

In addition to this, the uncertainty expressed regarding the relationship between the 

SDA and oral-health related quality of life by the non-committed responses can also 

be explained by the respondents’ limited knowledge. Oral health-related quality of 

life (OHRQoL), defined as the impact of the oral cavity and related diseases on the 

quality of life,   teeth, psychological, functional and cultural factors [32-33]. In the context 

of tooth loss, the degree to which OHRQoL is impacted is most likely context 

dependent [22], with location and distribution of missing teeth being important [3]. 

Patients who have lost teeth usually seek treatment, primarily to address their esthetic 

concerns, and the desire to replace posterior teeth is less and reduces with the 

passage of time after extraction [4, 32]. Whereas RPDPs address and satisfy the 

esthetic concerns of many patients, research has questioned the efficacy of especially 

the distal extension denture [24-25]. Furthermore, these dentures are not regularly 

worn by up to 50% of patients, and providing them amounts to a considerable waste of 

resources and time [11, 15, 24,-25].  

 

More importantly, the need for a questionnaire survey among South African 

dentists to gauge their attitudes to- wards the SDA concept, as was attempted in this 

study, appears to have been warranted.  Notwithstanding the low response rate 

reported here, and the limitation this places on making the generalization to all 

practitioners in SA, some cautious extrapolations from the present findings might 

reasonably be made. Firstly, the awareness by most respondents of the SDA concept, 

the belief by most that reduced posterior arch lengths can provide adequate function 

and indeed benefit certain patients and the readiness by most to offer the SDA option 

for consideration in the management of suitable partially dentate patients are all 

positive indicators of a possible shift in prosthodontic treatment planning. A clinical 

trial to assess the success of treatment using the SDA concept can thus be instituted 

with such positive feedback from practitioners. 

 

Gauging the epidemiological data of the South African population, from the total of 48 

million, approximately 30 million form the adult population of 20-80  year-olds  and  

about five million (10.9%) of the country’s population reside in the WC Province [34]. 
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Historically, the population was segregated into four broad groups by legislation, with 

socio-economic status also closely aligned with these divisions. The prevalence of 

periodontal disease, dental caries and tooth loss vary across the country, but are 

recorded to be the highest in adults (and children) in the groups living in the WC 

Province, concurring with other studies [34-35]. The WC Province also has the highest 

prevalence of adult edentulousness (37%) in the country (with farm-workers at 76%), 

but only 27% of edentulous patients had acquired complete removable dentures. The 

reasons cited for this are inaccessibility to clinics, high cost of dentures and no 

transport facilities to clinics [34]. It is evident from the foregoing that the oral health 

status, and pertinently the prosthetic aspects, of the population living in the WC 

Province fall far short of being acceptable. 

 

According to Owen (2004), the inequities experienced in the South African healthcare 

system need to be addressed with appropriate primary healthcare measures [36]. 

The SDA can be seen as unique and as a significant evidence-based solution for 

South Africa. It can, in principle, be seen as an appropriate therapeutic approach 

for many patients in SA through which major inequities in the healthcare system can 

be addressed [2]. In an environment of limited resources, the concept has the potential 

to overcome barriers of financial access that are associated with conventional 

interventional options such as complete and partial removable dentures, fixed 

prosthodontics or implant-retained procedures [2, 15, 34].  

 

Concerted efforts need to be made to improve the knowledge, and with it, interest 

in the topic. While Continuing Professional Development is an accepted method of 

up-dating knowledge, such direct educational interventions are considered to be not 

very effective in influencing clinical behaviours. Furthermore, while guidelines may 

improve the knowledge of dentists, they do not improve clinical decision-making 

skills [37-38]. It would seem that an important aspect that needs research attention is 

the process of the translation of knowledge of available evidence into best practice 

[39]. Such a task may be easier to inculcate at the undergraduate level, hence a survey of 

this nature completed with senior dental students as respondents would be an 
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excellent indicator of what is being taught and how students translate such teachings 

into actions. 

Equally pertinent, the patient should play a meaningful role in effecting healthcare, in 

terms of informed inputs into choices and consent. However, the patient is exposed to 

a surfeit of non-scientific information, imposing upon the dentist the need to enhance 

communication skills which must be learnt and practiced [40]. Thus determining the 

needs of patients and placing less reliance on normative approaches in decision-making, 

would be prudent in terms of introducing new concepts. It would seem that in the 

latter regard in particular, clinical decision making that encompasses SDA options would 

be beneficial. 

 

2.5. Conclusions  

 

The participants in this study felt that patients can benefit from the implementation 

of the SDA concept. In addition, they alluded to the fact that patients with a SDA will 

be able to function adequately and that it should thus be presented to them as a 

treatment option. The benefit of implementing this questionnaire survey amongst 

practitioners, whose reading of research on the subject was seen to be limited, has been 

revealing and points to the urgent need for further such surveys on a larger, more broadly-

based and thus a more representative sample. More precise information and continued 

research are prerequisite for any further consideration of the SDA concept as an 

appropriate treatment strategy for the country. 
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Figure 1: Survey: Dental practitioners of the Western Cape 

Please answer all questions. More than one option is required for certain questions, mark your response with an X 

1. Percentages of procedures treated in your 

prac- tice per week?  (To the nearest 10% and 

adding up to 100%) 

Extraction 
 
………% 

Crowns & 
Bridges 
………% 

Fillings 
 
………% 

Ortho 
 
………% 

Dentures 
 
………% 

Other, 
specify 
………% 

2. Age categories of patients seen in your 

prac- tice? (Mark all applicable ages) 

 

Under 10 
 

10– 18 yrs 
 

18 - 35 
yrs 

 

35 -65 yrs 
65 rs or 
more  

3. Reasons for extracting teeth in your 

practice are? (Give a % for all options, to the 

nearest 10%, adding up to 100%). 

Caries 
 
………% 

Perio Dis 
 
………% 

Trauma 
 
………% 

impaction 
 
………% 

Ortho 
 
………% 

Patient 
request 
………% 

4. Percentages of the different teeth extracted 

are? (Give a % all options, to the nearest 10%, 

adding to a 100%) 

Upper 
incisors 
………% 

Premolars 
 
………% 

Lower 
molars 
………% 

Upper 
molars 
………% 

Canines 
 
………% 

Lower 
incisor 
………% 

5. Do your patients demand the 

extraction of anterior teeth? 

 

Always 
 

Sometimes 
 

Rarely 
 

Never   

6. Do you comply to requests for 

extraction of patients’ anterior teeth? 

 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely no   

7. Patients with decayed teeth are advised to 

save at least their anterior and premolar teeth? 

 

Always 
 

Sometimes 
 

Rarely 
 

Never   

8. What appliance do you commonly 

use for replacement of missing teeth? 

Plastic 
dentures 

Metal 
dentures 

Fixed 
bridges 

 

implants 
Other, 
specify  

9. Do you always replace missing molar teeth 

with distal extension dentures? 

Definitely 
yes 

 

Yes 
 

No 
Definitely no   

10. Do you advise patients not to replace 

missing molars with bridges or dentures? 

 

Always 
 

Sometimes 
 

Rarely 
 

Never   

11. Where did you first hear about the 

Shortened Dental Arch (SDA)? 

 

University 
 

Journal 
This 
survey 

 

Colleague 
Other, 
specify  

12. Have you read any research related to the 

SDA conducted locally or internationally? 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely no 
Don’t 
know  

13. Do you agree that patients can function 

adequately with a SDA? 

Definitely 
yes 

 

Yes 
 

No 
Definitely no  

Don’t 
know 

 

14. The SDA should be presented to 

patients as an alternative treatment optionn? 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely no 
Don’t 
know  

15. Treatment options that you usually 

propose to patients with a SDA are? (More 

than 1 entry is allowed, to the nearest 10% 

and adding to 100%) 

Plastic 
dentures 
………% 

Metal 
dentures 
………% 

Cantilever 
bridges 
………% 

implants 
 
………% 

No 
treatment 
………% 

Other 

 
………% 

16. Would patients benefit from an SDA 

treatment option? 

Definitely 
yes 

 

Yes 
 

No 
Definitely no  

Don’t 
know 

 

17. An SDA treatment option must be limited 

to special cases only, e.g. the handicapped 

patient? 

 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely no 
 

Don’t 
know 

 

18. What will prevent you from presenting the 

SDA as a treatment option? 

Loss of 
income 

Lack of 
knowledge 

Limited 
research 

Not viable 
option 

 

Nothing 
Other, 
specify 

19. Patients most often request the 

replacement of missing molars with? 

Plastic 
dentures 

Metal 
dentures 

Fixed 
bridges 

 

Implants 
No 
Treatment  

20. Not replacing missing molars will affect 

the patients' Oral-health- related quality of 

l i fe   

 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely no   

21. Extracting anterior teeth will negatively 

impact on patients’ Oral-   health- related 

quality of Life. 

 

Definitely 
yes 

 

Yes 
 

No 
 

Definitely 
no 

 

Don’t 
know 
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Table 1 

Table 1: Demographic details of respondents 

 
Age range 

 
 
Gender 

 

Institutions attended 

(could be more than 

one) 

Qualifications  

Employment  

Details (dual 
appointments) 

24 – 35yrs 36 – 45yrs 46 – 59yrs 60+ yrs 

28 2
4 

2
4 

8 

Fem
ale 

M
al
e 

Not Recorded 

31 5
2 

1 

University of the 
Western Cape 

 

Stellenbosch  University 
Other South African 

Universities 
International 
Universities 

24 4
0 

1
3 

4 

BChD PDD MChD BSc/MSc/ PhD 

84 3
5 

1
0 

2
5 

Private/ Public Health Academic  institution 

73 31 

 

Table 2 

Table 2: Anterior extractions: patient demand and dentist reaction 
 

 
 

Perceived demand for anterior extractions 

Compliance by dentists with patient demand for anterior extractions 

Definitely No  

No 
 

Yes 
 

Total 

Never 21 6  

 
5 

27 

Rarely 14 14 33 

Sometimes 7 7 8 22 

Total 42 27 13 82 

(Chi-squared test = 17.81, df. = 4, p-value < 0.005) 

 

Table 3 

Table 3: Summary of results related to questions focusing on the shortened dental arch 

Definitely yes and Yes Definitely no and  No  
Don’t know 

Read research  
38% 

 
62% 

 
 
 

11% 
Agree can function  

86% 
 11% 

As treatment option  

83%   

10% 

Benefit to patients  
82% 

  

8% 

Limit to special cases only  

25% 
 

67%  

Absent molars – affect OHRQoL  

46% 
 

43%  
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Table 4 

Table 4: Comparison of the design and results of this study with similar studies conducted globally 

Country UK Sweden Tanzania Netherlands South Africa 

Authors  

Sample (n) 

Reminders information sheet 

 
Sample 

Allen, 1993 

91 

           Mail Yes 
 

Restorative 
consultants 

Korduner, 2003 

189 

Mail Yes  

 

GPs 

Sarita, 1998 

77 

Mail Yes 
 

GPs, public sector 
dentists 

Witter, 1997 

64 
 

Mail Yes 

 
Department  staff 

Khan, current  

84 

Fax, telephone, e-mail 

Yes 
 

GPs, Department staff, 

specialists 
 

Comparison of data requested in Questionnaire 

Demographic details  

Opinions  

Experiences  

Implemented 

 

Conclusions 
 
 
Comments 

 

 
Problems 

Yes 

Yes 

 

Yes  

 

Accepted, but not 

practiced 

 
Reservation; No 

premolar occlusion 

 
Drifting; age; 

knowledge 

Yes  

Yes  

Yes 

 Yes 

 

Affirmative 
 
 

Few risks 
 
 

Decreased  benefits for 

GPs 

Yes  

Yes  

Yes  

Yes 

 

Accepted, but uncertain 

of practice 

 
89% use acrylic RPD for 

SDA 

 
Acceptable for 

practice 

Yes 
 

                                 

                        Yes  

                        Yes 

 

F   or contemporary 

practices 

 
SDA useful if patients 

accept it 

 
 

Special needs only; TMJ/ 

periodontal problems 

Yes  

Yes  

Yes  

Yes 

 

Would benefit South 

Africans 
 

Produces no income; 

lack of knowledge 

 
Non-response 
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From Classroom Teaching to  
Clinical Practice: 

Experiences of Senior Dental 
Students regarding the 

Shortened Dental Arch Concept 
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From Classroom Teaching to Clinical Practice: Experiences of Senior Dental 

Students regarding the Shortened Dental Arch Concept 

 

Chapter 3 is a report of the second study investigating the status quo at the Faculty of 

Dentistry regarding the knowledge of students, and what is taught in the classroom and in 

the clinics regarding the SDA concept. It was important to ascertain whether the concept, 

which was explicitly stated within the National Oral Health Policy since 1994, and now also 

included in the amended version called the National Oral Health Strategy 2030 of South 

Africa for adults until 40 years old, is taught, applied clinically and researched at the largest 

dental teaching institution in the country.   

 

SUMMARY 

It was discovered that general dental practitioners (as indicated in Chapter 2) do not have 

much knowledge about the SDA concept and it was assumed (amongst many other reasons) 

that is why that study had such a low response rate. It was thus important to ascertain what 

students are taught in classroom and clinics. The aim of this cross-sectional study was to 

determine what is formally taught regarding the SDA concept, and the (consequent) 

knowledge and practices of undergraduate dental students and their clinical teachers based 

at the Faculty of Dentistry, University of the Western Cape, South Africa. Exploring this 

aspect would shed light on why practitioners’ knowledge was sparse or even why they were 

reluctant to respond to the survey.  

 

A mixed-methods research approach was performed in three different phases, using three 

very different epidemiological methodologies, and different analyses to arrive at its 

outcomes. The phases were as follows:  

a) A survey was conducted among senior dental students and the quantitative data analysed 

using the appropriate statistical tests as stated in the associated article. 

b) A survey was also conducted among the specific clinical teachers who are responsible for 

the clinical teaching of these same students. 

c) A group interview was also included as the qualitative methods applied allowed more in-

depth questioning and analyses. 
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d) Lastly, individual interviews were conducted with thia class; these qualitative questions 

elicited an even better insight into how students understand, perceive what they learnt in 

the classroom and clinical setting, and what their clinical experiences are in regard to the 

SDA concept. Furthermore, being senior dental students, their perceptions and expectations 

of what their future roles as clinicians and life-long learners mean to them were also 

explored.       

 

A convenience sample of all final year dentistry students was included for the questionnaire 

survey, the quantitative part of the study. A purposive sample for the group (N=10/group) 

and individual interviews (N=10) were finalized for the qualitative aspect of the study from 

the provided class list. The participants, settings and questions were set, as well as the type 

of data recording methods.  

 

The qualitative questions were rather intensive and probing and the aspects explored for 

this component of the project related to the academic perspectives (how new knowledge 

that although it may be included in the classroom, is not implemented clinically) and 

economic perspectives (the potential benefits to the patients), and human rights 

perspectives (from a student’s point of view as it relates to what he/she was taught and 

his/her patients’ choices in treatment). The insights revealed were only possible with the 

qualitative (a more interpretive type of research) interviews which provided more clarity to 

specific questions related to this topic. Moreover, engaging students at this level not only 

educated students more about the SDA concept, but it also apparently brought out an 

expression of greater understanding of the SDA concept, and empathy for, the 

circumstances of their patients. The advantage of this type of research methodology 

allowed the researcher some control of how the questions were directed and the responses 

obtained, and it could be argued that students answered in a way to please the researcher 

[37-38].  

 

Moreover, generalizability of study outcomes is not a main concern with both types of 

sampling used for this study, as long as the aims of the study were addressed [37-38]. 

Compared to random sampling, with purposive sampling, choosing those who can best 

answer the research question is the aim [37-38]. With random sampling, you have no 
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control of who forms the sample and with negative consequence at times (refusal to 

participate, biasing results for whatever reason or unwilling participants) [37-38].     

 

PUBLICATION 

This paper has been published in the Journal of Dental Education; Publication citation:  

Khan, SB. Chikte, UME. Omar, R. (2014). From Classroom Teaching to Clinical Practice: 

Experiences of Senior Dental Students regarding the Shortened Dental Arch Concept. J Dent 

Educ. 78 (6); 906-913.    

 

For this component of the study project, the PhD candidate developed the protocol and the 

questionnaires (used for quantitative and qualitative aspects) and submitted the protocol 

for ethics approval. She independently obtained all information related to the research from 

the participants (students and staff) by conducting both the individual and group interviews, 

checked data coding, extracted the data and assessed the data (the statistician assisted with 

analysis of the quantitative data with her input). She also developed the themes of the 

qualitative aspects using the literature as a guide and interpreted the final data. The 

manuscript, including all corrections from both supervisors and journal reviewers who 

provided guidance and critical comments, was completed by the candidate. All authors 

approved the final manuscript. 

 

The Questionnaires, Consent Form and Ethics Approval are included as Appendices 3.1-3.4.  
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SUMMARY  

This study explored the barriers to a meaningful translation of didactic classroom instruction 

to clinical practice, using the shortened dental arch (SDA) concept as a case study.   

A combination of questionnaire survey, and individual and group interviews (a mixed-

method approach) were used in data collection to assess responses related to the SDA 

concept. The cohort included senior students (n=73) and their clinical teachers (n=16).  

Triangulation was employed to eliminate bias and strengthen the reliability of the research.  

Quantitative analysis: most senior students disclosed having heard about the SDA concept 

at university, but that its clinical implementation is evidently lacking. Students agreed that 

patients can function adequately with SDAs, and approved its presentation as a treatment 

option to patients. Qualitative analysis: a “change in the clinical requirements”, “being 

empowered by exposing them to SDA literature” and “health policies” could all be measures 

to address the appropriate implementation of the SDA concept clinically.  

Students were positive towards the SDA as a treatment option, but not having adequate 

related knowledge or encouragement in its clinical implementation is perceived as a 

hindrance. Clinical instruction and clinical teacher knowledge needs to include evidence-

based concepts.   

 

Keywords 

Dental education, shortened dental arch, transfer of concepts, clinical instruction, clinical 

diagnostic reasoning, minimum clinical requirements  
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3.1. Introduction    

 

Best available evidence is increasingly accepted as an essential guide for best practice [1]. 

The process begins in the classroom and the implementation then needs to manifest in the 

clinical setting. Alongside this, dental schools are adopting a more patient-oriented 

approach in their clinical educational programs [1-3]. There is the assumption that there is 

continuity and coherence with the implementation of best evidence from classroom 

teaching to clinical practice [4-6]. To what extent this translational learning outcomes is 

realized, has long absorbed educators and clinicians. 

 

Considering the many theories of learning, the literature describes the constructivist 

paradigm as one that alludes to the role of students and the teacher in facilitating the 

learning of concepts [2, 7-8]. Studies have emphasized the significance of a student-

centered teaching strategy which encourages a deep approach to experiential learning and 

knowledge transfer, resulting in more effective conceptual understanding of content [2, 4, 

7-12]. Researchers refer to traditional forms of lecturing (which restricts learning largely to 

passive modes) as the least effective method of knowledge acquisition [2, 13]. Active 

learning of concepts occurs in clinical practice and this needs to be a guided process, placing 

the focus on the role of clinical teachers to facilitate this deep approach to learning [1, 10].  

 

Since effective learning of the clinical process, from decision making to implementation, 

depends on the quality of the clinical teaching [5-6, 14], the choice of clinical teachers 

becomes crucial: they must have the ability to mediate the experiential learning of students, 

to appropriately guide them to do ‘what’s best for the patient’ (viz. adopting a patient-

centered approach) as well as critically assessing student performance [1-3, 5-8, 12, 14].  

Kreuger et al (2004) indicated that students ‘forget’ theoretical information when 

commencing clinical practice, and are subsequently unable to transfer concepts to different 

contexts [13]. To ensure that any disjuncture between classroom and clinical practice is 

minimized or avoided is key [5-6].    

 

Assessment within module-based clinical curricula should include student performance 

based not only on their understanding and clinical application of concepts, but also the 
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completion of predetermined clinical procedures [15]. Hay mentions that ‘assessment drives 

learning’, an assertion supported by the finding that students in clinical modules are 

apparently contented with mere completion of the predetermined clinical procedures [2-3, 

16]. At the same time, entrenched institutional and traditional practices can impede the 

inclusion of newer clinical concepts that are based on best evidence. Such a situation can be 

regarded as ethically questionable [3, 14, 17].    

 

From the foregoing, it would seem that the nature of the alignment of two educational 

outcomes: (i) the transfer of concepts from classroom instruction to clinical practice and (ii) 

the clinical competence (i.e. readiness and ability) of dental students to prescribe evidence-

based therapeutic solutions, needs exploring. For the purpose, it was decided that the 

shortened dental arch (SDA) concept, which is a clinical management approach that is 

documented as being compatible with the functional needs of many older, partially dentate 

populations, lends itself well to exploring these questions. Given the background, and the 

fact that institutional policies are keen to find clinical solutions for historically disadvantaged 

South African communities, the SDA seems to be a logical case study.   

 

Specifically, the SDA concept was chosen as a case study to examine the extent to which the 

transference of theoretical concepts to clinical practice occurs amongst senior dental 

students. The classic SDA consists of twenty occluding anterior and premolar teeth, and 

represents a functional approach to managing partially dentate middle-aged and elderly 

patients, and sometimes young, high-risk patients, from the conventional ones [18]. The 

reduced posterior arches ensure adequate chewing function and the research presents the 

SDA concept, as a clinically beneficial treatment option, albeit within defined clinical 

conditions [1, 15, 18-29]. From a socio-economic point of view, it offers the additional 

advantage of being a compelling primary healthcare measure relevant for many 

underprivileged groups, such as some of South Africa’s (SA) communities [29].   

 

Traditionally, removable partial denture prostheses (RPDPs) are used to restore functions 

deemed essential in partially dentate patients [18-24]. The necessity for such an approach 

has long been questioned (more so in the context of limited resources), and evidence is 

ubiquitous that the profession still resists modifying traditional clinical practice accordingly 
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[15, 18-34].  This apparent resistance to prescribing the SDA concept in specific conditions 

can be related to several factors: an indifference towards including evidence-based findings 

during teaching and in practice, utilizing practices based on tradition and peer-input, 

misplaced confidence in traditional practices, the need to complete a procedure to satisfy 

patients, profit-based practices, the inadequacy of knowledge transfer to clinical practice, 

and/or a general disinclination of clinicians to apply new concepts [13, 17]. Although there 

are attempts to change oral healthcare policies based on clinical research [15, 18-28, 30, 

33], there is a void on the subject of translation of classroom teaching to clinical 

implementation.  

 

The aim of this study was to determine the relationship between what dental students are 

formally taught in class regarding the SDA concept for managing partially dentate patients 

and the extent to which clinical implementation of this treatment protocol actually occurs.     

 

3.2. Methods  

   

Ethical clearance (Registration No. 11/1/51) was obtained from the Research and Ethics 

Committee of the University of the Western Cape (UWC), South Africa. Written informed 

consent was obtained from the participants according to the Declaration of Helsinki [35].  

A mixed-method approach was used in data collection (quantitative and qualitative) and 

analysis [36-38]. Triangulation was employed to eliminate bias and increase the validity and 

strengthen the reliability of the research [37-38]. It draws on the sequential explanatory 

strategy in data collection and analysis and for subsequent inclusion of the semi-structured 

interview phases (qualitative data) following the completion of a survey (quantitative data) 

[36-38].     

 

For the first phase, a survey was conducted amongst the senior dental students (n=73) and 

their clinical teachers (n=16) at UWC from January to March 2011 (Table 1). The selection of 

students for the quantitative part of the study included a convenience sample of final year 

dentistry students, because they had completed the theory and related biomechanical 

principles of RPDPs [37-38]. Furthermore, their minimum clinical requirements included the 
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completion of acrylic- and metal-based RPDPs for patients with shortened, interrupted or 

discontinuous arches.  

The self-administered questionnaire was distributed and collected among the students and 

staff by the researcher (SK) (Table 1). The quantitative data (categorical and ordinal 

observations, as well as paired comparisons) were analyzed by a statistician using the MS 

Excel statistical package [39]. The categorical data were analyzed by means of residuals 

based on observed and expected values and using frequency distribution, Spearman rank 

correlations and Chi-squared statistics [39]. The data were managed by dichotomization 

(definitely yes and yes, to a yes response) and this collapsed table strengthened the pattern 

of analysis [39].    

 

For the second and third phases of the study qualitative interviews were conducted to 

supplement the findings from the students’ survey with a qualitative discussion [36, 38].   

Smaller samples of students were selected for the semi-structured individual interviews 

(n=10) and for one semi-structured group interview (n=1, including 10 students); both of 

which were conducted from April to June 2011 [36-38]. These participating students were 

purposively selected from the class (n=73) [37]. The interviews permitted a more 

comprehensive, interpretive discussion and understanding of why students were not 

suggesting or implementing the SDA as a treatment option [9, 38].    

 

The semi-structured individual interviews with the students were of one-hour duration each 

and responses were transcribed by SK [36-38]. Another group of ten senior dental students 

was also purposively chosen for the semi-structured group interview [36-38]. The Crawford 

slip-method allowed students to record their responses without any bias and avoid them 

being influenced by the thinking and responses of the group [40-41]. The use of this method 

allowed students to give their own independent opinions when answering the questions 

and it ensured maximum participation from all students [40-41].    

 

The qualitative data (semi-structured individual and group interviews) were analyzed using 

the analytical abstraction method (which has a clear, logical step-by-step analysis approach) 

[38, 42]. Themes present in the literature review were used as a guide in the basic coding 

process [37-38, 42]. These themes include a discussion at the basic level (actual words of 
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respondents) and a higher level (inferences of responses) [37-38, 42]. The recorded text 

from both interviews used in the analysis ensured an accurate account of student 

responses, and member-checking was implemented where students had to check that their 

responses were transcribed verbatim and that this was reflected in the subsequent 

interpretation [38].  

 

Furthermore, three emergent themes which became apparent from the basic analysis of the 

qualitative data were extrapolated, and all these themes are discussed in the results section 

[37-38, 42]. A conceptual analysis of the data including an interpretation and discussion 

thereof is also presented [37-38]. The above strategies and sampling were intentionally 

included to increase the validity and strengthen the reliability of the research, and at the 

same time reduce any bias encountered by the role of the researcher [37-38].       

 

3.3. Results          

                                                                                                                                

The quantitative data from the student and clinical teacher surveys are presented in Table 

2. The survey response rates are recorded at a 100% for the students’ (n=73) and 78% for 

the clinical teacher (n=16) surveys respectively.  

 

3.3.1. Quantitative Data Analysis: 

(a) Student survey responses 

Eleven percent of student respondents indicated having heard about the SDA concept from 

this survey only, and ascribed this to having missed lectures, not paying attention in class or 

the lecturer placing little emphasis on this concept and without encouraging its use 

clinically. According to the Spearman rank correlation (0.565), a strong relationship existed 

between students not having read the research (77%) and their lack of knowledge of the 

different SDA variants (77%).  

 

Many respondents indicated their proposed treatment for a SDA to include either metal 

(69%) or acrylic (53%) dentures, or a combination of these with other treatment options 

such as implants (Table 3). Only 3% chose ‘no treatment’ as a suggested treatment 

alternative for a patient with a SDA, which prompted extensive questioning in the interviews 
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regarding their knowledge, classroom teaching and clinical use of the SDA. Twelve percent 

of respondents indicated “quota requirements”, but 86% said “not having any knowledge” 

of the SDA will prevent clinical use thereof. More importantly, students were totally 

unaware of the financial benefits for patients with the SDA treatment option. The response 

of students to the question: ”whether they would insist on making a denture for a clinical 

quota,” was recorded as 50% saying ‘no,’ and this was unexpected as students’ main 

concern is the completion of minimum clinical requirements (Table 2).  

When correlating the questions referring to the ”making of a denture for a quota” versus 

the ”suggestions to implement the SDA as a treatment option” the distribution of the 

suggestions varied significantly (p<0.05): these significant differences were observed with 

the responses of ‘no suggestion’ versus a ‘quota change.’ Nineteen percent of students said 

‘yes’ whilst 39% said ‘no’ to the question of ”no suggestion to the making of a denture for a 

quota” (χ2 = 9.9627; d. f. = 4; p-value=0.0411). The responses suggesting ‘a quota change’ 

was recorded at 53% of students saying ‘yes to a quota change’ (to include the SDA) versus 

19% who said ‘no to a quota change.’    

 

(b) Clinical teacher survey responses 

The clinical teachers’ responses (n=16) indicated that they have read the research, know of 

the different SDA variants and agree that patients can function with a SDA (Table 1).  

However, their responses are of some concern as these clinical teachers still indicated that 

they would replace molars in all patients with a SDA. The disparity between knowing 

theoretical concepts and the lack of clinical implementation is obvious. Moreover, it can 

only be speculated that the teaching and implementation of evidence-based findings that 

are needed to inform students is absent.  

 

3.3.2. Qualitative Data Analysis: 

The qualitative findings explain what happened during lectures and clinical implementation 

from the students’ point of view. These are reported under 3 broad categories: Basic and 

higher levels and then conceptual analysis of these two levels. The basic and higher levels 

are reported in themes, firstly guided by the literature and then secondly, those that 

became apparent after the analysis.  
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(a) Basic and Higher Level Analysis 

The themes guided by the literature include: definition of the SDA concept, classroom and 

clinical instruction and minimum clinical requirements. 

Student respondents commented on the SDA concept used in class: “No term SDA” or “a 

term interchange” and “SDA was not used.” The definition of the SDA stated in class (and 

used for distal extension dentures include teeth up to the first molars) is very different from 

that cited in the literature [19-21]. In spite of the rather indistinct definition of the SDA 

concept, students suggested that this SDA “be used if it is advantageous to” or “benefits 

patients.” Many students suggested that a separate lecture be given for an alternative 

treatment option such as the SDA as they are unaware of the extensive research conducted 

and expressed the need to be informed.  

 

Student respondents said the classroom teaching of the SDA included “no explanation when 

teaching the concept” and “the way it was mentioned we regarded it as insignificant.” 

Because of this brief mentioning of the SDA, students clearly consider the concept as 

unimportant and forget about it [11-12]. Thus its use clinically by students on their own 

initiative can hardly be expected. Instead, the clinical teacher needed to assume the role of 

reminding them about the appropriate use of the SDA rather than ignoring situations where 

its use could have greatly benefited their patient [11-12].  Students were very conscious of 

the difference between classroom and clinical teachings and expressed their dissatisfaction 

that “student-centred learning does not occur in the clinics.” Student respondents 

commented that “attitudes from classroom and clinical teachers regarding ‘new’ concepts 

guide their professional behaviours after graduation,” thus the updating of knowledge to 

include evidence-based research both in class and clinics is imperative and has been notably 

absent.  

  

Students responded explicitly to questions on minimum clinical requirements: Several 

students said that “if a procedure is not a requirement” or “you don’t need to do it, students 

will ignore it.” Students did not consider the financial implications and or/ benefits for a 

patient when contemplating extending a SDA with a RPD. When they were made aware of 

this, however, they regarded this as “good ethical and moral clinical practice.” The guidance 

received by students from clinical teachers can either encourage or discourage them from 
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implementing new procedures that are not a requirement. Any new concept that can be 

clinically implemented by students should preferably be included as a clinical requirement 

for that module. The students’ clinical requirements should thus also be reviewed regularly 

to include new researched information.  

 

 (b) Emergent themes 

With the analytical abstraction method, the coding process also highlighted several themes 

that added considerable value to the teaching and learning experiences important to 

student respondents. These themes are outlined below: 

 Clinical outcomes  

Even though students are guided clinically by minimum clinical requirements, the absence 

of clinical outcomes as in module learning outcomes (prescribed by the curriculum and 

provided to students) is evident. The use of clinical outcomes would serve as a guide to both 

students and clinical teachers, ensuring the updating and alignment of clinical teachings. 

 Inter-Professional Education (IPE) 

Defined as occasions when two or more professions learn from and about each other to 

improve collaboration and health outcomes. Following the student interviews, the role of 

dental technicians was highlighted and students regard their role as equally important when 

wanting to implement new concepts [43]. Their knowledge regarding the SDA concept and 

their input with regards to laboratory procedures will impact on its implementation and 

thus needs to be aligned with evidence-based research and dental students’ teachings. The 

lack of knowledge and subsequent practice related to the SDA concept has been duly 

documented.     

 Interviews 

Both group and individual interviews, conducted with these senior dental students 

simultaneously served as a teaching and learning opportunity for the researcher and the 

students. What is otherwise assumed or even disregarded were revealed as important items 

of information in these interviews, namely: the methodologies employed in clinical teaching 

(or lack thereof) and its impact on student learning, and the role of clinical teachers and the 

consequence of their input on students’ clinical decision-making [44]. In addition, the effect 

of what teachers do for staff development (research) and the beneficial impact this has on 

students has been noticed. 
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(c) Conceptual Analysis 

Students commented that they are not inclined to do any extra reading when the 

impression is created (in class or clinics) that a concept is insignificant. This attitude when 

presenting students with evidence-based research is as important as the interpretation by 

students in guiding their clinical decision-making. Thus the approach in the teaching method 

should ensure this, and this is what Strayhorn (2004) referred to. When specific classroom 

teaching strategies are employed, the tendency for students to learn the content and then 

appropriately transfer this knowledge to clinical practice is enhanced [4]. Student 

respondents also suggested a “change in the minimum clinical requirements” (emphasizing 

module review) and a change in “health policies” to include and implement the SDA 

treatment option. This would make both student and clinical teacher aware of the concept 

[17]. This attitude of dental practitioners regarding new concepts was observed in a study 

by Lalloo et al, (1999). This study concluded that the effortlessness related to the utilization 

of old concepts (e.g. restoring and extending shortened dental arches) could not be altered 

without shifting the mindset and healthcare policies for professionals and institutions [17].  

 

3.4. Discussion      

              

The aims of this study are viewed as realistic given the defining goals of the institution that 

emphasize attributes of citizenship and scholarship of learning, amongst others. Given that 

these goals are embedded within the stated outcomes of every module in the curriculum, 

the findings of this study clearly are not in conformity. In particular, the barriers to more 

meaningful translation of evidence-based concepts that is taught in class and in clinical 

settings seems to have been identified by the interviewed students. From this, the inclusion 

of best evidence in the classroom needs to be supported and reinforced during clinical 

instruction so as not only to improve students’ basic knowledge but also to empower them 

to apply new procedures appropriately [1-3]. Students would thus more confidently be able 

to advise and educate patients, to make informed clinical decisions and deliver the most 

appropriate treatment to their patients. One student expressed the view that that this 

research had created evidence, which could change the mindset of practitioners and dental 

students [1-3]. A related matter is that students will be undertaking community service in 

mostly rural communities post-graduation, and a thorough grasp of the SDA concept would 
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greatly add to their decision-making skills in the relatively under-served clinical environment 

they will find themselves in. 

Currently at our institution, classroom instruction has moved to one of student-centered 

learning, in which a range of teaching strategies to achieve conceptual learning is included 

[2, 11]. Yet, while classroom instruction emphasizes that students adopt a patient-centered 

and problem-oriented treatment planning approach clinically, responses in the interviews 

does not confirm that this was taking place [1-3]. Had such a problem-oriented treatment 

approach been effectively adopted, the prosthetically non-interventional SDA approach 

would conceivably have been considered. And consequently, students would have obliged 

to complete clinical procedures beyond their clinical requirements [3, 19-20]. From the 

patient’s perspective, doing “what is best for the patient”, including their financial and 

functional circumstances would also encourage ethical and moral clinical practices [3, 14, 

19-20].   

 In terms of the aims of this study, what dental students are formally taught in class 

regarding the SDA concept did not relate well with clinical implementation of this treatment 

protocol. Whether this was due to the influence of sessional clinical staff (that is, their lack 

of knowledge related to classroom instruction on the SDA) is not established, but its 

existence cannot be overlooked and clearly needs re-consideration [44]. Hence, the 

limitation of this confounder should be acknowledged and a study that compares outcomes 

with sessional versus full-time clinical staff is warranted.       

 

Following both the survey and interviews, students now appear to be more familiar with the 

low-cost SDA treatment option (including the restrictions to specific clinical situations) for 

the underprivileged majority in SA [29, 34].  They realize that it needs to be presented to 

patients, permitting them to make decisions regarding their own treatment needs. The 

ethics of over-treatment or incurring exorbitant costs to patients can be addressed partially 

in this way. This resonates with the findings of Henzi et al (2006) who was of the opinion 

that clinical treatment that enforces certain costly procedures is unethical [14].   

The SDA concept is not taught as a separate topic, which could be conceived as another flaw 

in the module. The extensive clinical research available, including the positive attitude of 

clinicians regarding its benefits, justifies its inclusion in the module [15, 18-34]. Indeed, this 

only became evident after the completion of the qualitative research, and this might not 
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have been observed had only quantitative research been conducted. More significantly, this 

research allowed reflection on the content of the module, on clinical practices and the 

choice of clinical teachers. The subsequent inclusion of the SDA concept as a separate 

lecture can be recommended as a step in the right direction. The importance of instilling 

self-reflection with respect to our teaching practices (classroom and clinical), and which 

came through in this research, is also encouraged to improve the students’ learning 

environment [2].  

 

3.5. Conclusions   

 

The results of this study indicate students were positive towards the SDA concept as a 

treatment option for certain partially dentate adult patients. However, their lack of related 

knowledge and the absence of encouragement in the clinic are perceived as hindrances to 

its implementation. These were linked to the emphasis on the SDA during classroom 

instructions and the nature of clinical guidance and/or instruction. In addition to this, the 

knowledge of the clinical teacher appears not to be aligned with formal classroom 

instruction. Given the extensive body of evidence on the functional efficacies of a SDA and 

the widespread need for low-cost prosthetic management strategies in SA, the case for a 

more purposeful alignment of the theory and its clinical practice would seem justified. Thus 

the importance of postgraduate training with appropriate ethical standards for clinical 

teachers cannot be over-emphasized. 

 

3.5.1. Implications for practice   

The SDA has been included as a separate lecture in the module that covers advanced 

removable denture procedures [45]. In addition, the inclusion of this ‘qualitative’ 

therapeutic intervention as a minimum clinical requirement and the necessary policy 

changes within the institution will need to be addressed [45]. Even though evidence is 

produced by extensive research, the barriers (of which there are many) to translate this 

knowledge into clinical practice should be dealt with urgently [45].     
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Table 1 

Responses of students and clinical teachers regarding the shortened dental arch (SDA) 

 

 

Survey Questions 

 

Student  Survey 

(n=73) 

 

Teacher Survey 

(n=16) 

1. Where have you heard of 

the SDA 

81% University 

11% this Survey 

62% University 

8%   this Survey 

2. Read SDA related research  77% No /Definitely No 77% Yes/ Definitely Yes   

3. Do you have knowledge of 

the variants of the SDA 

77% No /Definitely No 77% Yes/ Definitely Yes 

 

4. Can the patient function 

with a SDA 

84% Yes/ Definitely Yes 85% Yes/ Definitely Yes 

5. Will you present SDA as an 

alternative option  

86% Yes/ Definitely Yes 85% Yes/ Definitely Yes 

6. Treatment options you 

propose to patients with SDA 

66% Metal Dentures 

53% Plastic Dentures 

 69% Metal Dentures 

38% Implants 

7. What prevents you 

presenting SDA to patient 

 86% Lack of knowledge    

 

16% loss of income 

39% other     

8. Not advise patients to 

replace missing molars  

41% Sometimes   

33% Rarely  

62% Sometimes  

31% rarely  

9. Suggestions to implement 

SDA as a treatment option  

51% include SDA as a   

 clinical quota 

No Suggestion /Other   

non-committal responses 

10. Do you make denture as a 

quota for the SDA patient 

50% Yes/ Definitely Yes    

50% No/ Definitely No 
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Chapter 4 
 

Differences in Functional Outcomes 
for Adult Patients with 

Prosthodontically-Treated and  
-Untreated Shortened Dental Arches: 

A Systematic Review 
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Differences in Functional Outcomes for Adult Patients with Prosthodontically 

-Treated and -Untreated Shortened Dental Arches: A Systematic Review 

 

Chapter 4 reports on the third study, a systematic review (SR) that seeks to identify relevant 

published work on outcomes for patients with variously-managed SDAs. This would more 

comprehensively guide the planned new research that is to be a key part of the PhD work.  

As importantly, undertaking secondary research using methodologies that would critically 

evaluate primary studies (both clinical and non-clinical) would add more credibility and 

make the research more reliable. This would enhance the possibilities for translation of the 

knowledge to occur more readily. Study designs that might assure easier translation into 

practice include SRs and/or meta-analyses. These are known to form the top end of the 

pyramid on hierarchical evidence when they comprise randomized controlled trials only. 

 

SUMMARY 

A range of secondary types of research methodologies are available, including scoping, 

mapping, critical and umbrella reviews. For the present SDA research, a SR with its rigorous 

methodological quality was chosen as it would provide an idea of what primary research 

was completed globally. In fact, in the present case a SR of clinical trials including all 

randomized controlled (RCT) as well as non-randomized clinical trials was completed. This, it 

was felt, would provide more reliable information since other SRs carried out on the SDA 

topic included different design types, and not confined to RCTs. It was also important to 

determine how research completed globally could impact on our course of research and of 

obtaining evidence for a concept that could benefit many communities within South Africa. 

In addition and in retrospect, maybe even a scoping review could have been performed to 

identify specific primary research topics and areas where more research was needed. Such 

an approach could have added more to the body of knowledge related to the SDA.  

 

Conducting high-end quality research ensures reliable results, making implementation of 

evidence easier, but for this SR some of the studies had to be downgraded due to 

methodological error. One of the benefits of the present research, however, is the impact 

on the teaching of the SDA concept both in the classroom and the student clinic, and 
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followed by successful clinical application thereof. Patients have a right to receive beneficial 

treatment especially work that culminates from evidence-based research. 
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This paper has been published in PLoS ONE; Publication citation:  

Khan, SB. Musekiwa, A. Chikte, UME. Omar, R. (2014). Differences in Functional Outcomes 

for Adult Patients with Prosthodontically-Treated and –Untreated Shortened Dental Arches: 

A Systematic Review. PLoS ONE 9 (7); e101143. 

 

The PhD candidate developed the protocol (with input from both supervisors), submitted 

the protocol for ethics approval, independently conducted the electronic searches, screened 

the searches, selected the studies for inclusion, and extracted data and assessed the 
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Results section.  

The manuscript, including all corrections from both supervisors and journal reviewers who 
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approved the final manuscript. 
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ABSTRACT 

 

Introduction 

This review examined differences in functional outcomes and patient satisfaction when 

shortened dental arches are left untreated compared to their restoration to complete arch 

lengths with different prosthodontic interventions.  

Methods 

A protocol was developed according to the criteria for a systematic review. All relevant 

databases were searched to identify appropriate clinical trials regardless of language or 

publication status. Predetermined eligibility criteria were applied, trial quality assessed and 

data extracted for each study. Relevant outcomes assessed were: functioning ability, patient 

satisfaction and harmful effects on oral structures.  

Results and Discussion 

Only 1 non-randomized and 4 randomized controlled trials were included, but outcomes 

were reported in the retrieved 19 articles. Pre-specified outcomes were reported for the 3 

comparison groups, where possible. Results for functioning: Budtz-Jorgensen and Isidor 

(1987) showed no significant difference for patients with satisfactory occlusion, whereas 

Witter et al (2001) showed significant occlusal contact for anterior teeth and no significant 

differences for tooth wear between the SDA and CDA subgroups. For patient satisfaction: 

Mc Kenna (2012) reported a non-significant difference in the oral-health related quality of 

life scores from baseline to 1 month and for the Wolfart et al (2013) study, the median 

scores for pre-treatment, baseline, 1 and 5 years follow-up showed significant reduction of 

impacts (p<0.05) after treatment between RPD and SDA groups. However, only Thomason 

et al (2007) reported on survival and only Mc Kenna (2012) on cost-effectiveness of the SDA, 

and had these been determined by the other studies, it would have further strengthened 

the recommendation of the shortened dental arch as a treatment option.    

Conclusion 

By using only high quality studies it was expected that the results would be more reliable 

when making conclusions and recommendations, but some of the included studies had to 

be downgraded due to methodological errors. 
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4.1. Introduction 

Prosthodontic treatment planning customarily includes the replacement of all missing teeth 

with the intention of achieving complete dental arches (CDAs) comprising 28 teeth [1-3]. 

The rationale for this approach includes impaired oral function with a perceived detrimental 

impact on chewing ability, occlusal stability and temporomandibular joint (TMJ) function 

due to the loss of the molar teeth [4]. On the other hand, several studies and reviews have 

indicated that twenty occluding teeth provide sufficient oral functional ability and the need 

to replace all missing posterior teeth has been questioned [3-11].     

 

The classic shortened dental arch (SDA) is defined as ten pairs of occluding anterior and 

premolar teeth [5, 8]. Many patients present with SDAs since molars are the teeth more 

commonly lost due to caries, resulting in patients having a posteriorly reduced dental arch 

[12-13]. Variations of the SDA include a partially dentate arch described as an interrupted or 

discontinuous dental arch where individual anterior, premolar or even molar teeth are lost 

[7]. A considerable number of studies have been conducted, though mostly in industrialized 

countries, that confirm a range of benefits and adequate oral functioning with a SDA [4-12, 

14-20]. These studies also propose that the aesthetic features of such partially dentate 

patients are acceptable [5, 8]. Research related to the SDA concept has also been conducted 

and promoted in some developing countries such as Tanzania and Nigeria [3, 5-12]. The 

1982 WHO oral health goal for developing countries was set as the retention of twenty 

functional, aesthetic natural teeth without resorting to a prosthesis which is in line with the 

findings of the SDA research [(4-12, 21].  

 

When dentists extend or reconstitute reduced, shortened or discontinuous dental arches 

and replace missing teeth in either anterior or posterior regions to create a CDA, the 

following interventions are usually recommended: removable (RPDP) or fixed partial 

denture prostheses (FPDP), including resin-bonded bridges (RBB) and implant-retained 

prostheses [9, 22-33]. Anecdotal evidence suggests that the choice is largely intuitively 

based upon the number of missing teeth, their location in the arch, and economic 

considerations. Currently, RPDPs, FPDPs and implant procedures evidently operate on the 

premise of optimal occlusion encompassing the aesthetics, oral function, oral health and 

comfort created by the occluding teeth [4-5, 33]. This practice appears to have evolved 
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empirically, with no scientific or clinical evidence to support its widespread acceptance by 

clinicians [3, 22-33].    

  

Several research reports tend to support the view that the underlying objective of the SDA 

to preserve a functional dental arch can be realized through a functionally-oriented 

treatment approach [5, 15-17, 22, 24, 26]. This entails directing the limited resources 

towards that part of the dentition that can be successfully preserved and in the most cost-

effective manner, rather than on the remaining molar teeth that often have a poorer 

prognosis [5, 7, 31-58]. The minimum number of teeth or shortness of the arch will also 

depend on the periodontal condition of the remaining teeth, the age of the patient, occlusal 

activity, food types and adaptive capacity of the patients’ temporomandibular joints [3, 7, 

9].    

 

Research suggests that this seemingly beneficial SDA concept and its variations can be 

utilized to improve accessibility and affordability to treatment for socially- and 

economically-deprived middle-aged and elderly communities [5, 16, 22, 24, 26].  Other 

associated benefits of the SDA have been enumerated by several researchers [5-8, 10-20, 

31-58]. A number of studies have been conducted in Tanzania where the evidence obtained 

was used to advise the government, medical and dental personnel to include the SDA 

concept within the prosthodontic management protocols for the country [12, 16, 50-52]. 

The consequence of the research was that dental institutions reviewed the dental curricula 

accordingly [12, 16, 50-52].  

  

Following the large body of published research data related to the SDA conducted in 

different parts of the world, several efforts at collating these data have been made. Thus a 

number of systematic reviews (SR) focusing on the SDA have been completed [8, 56-58]. A 

SR conducted by Gotfredsen and Walls (2007) focused on studies that reported on the 

assessment of normative needs only, although it did not include quality of life studies that 

considered the perceived oral health needs of partially dentate patients (8). In the SR by 

Fueki et al (2011), different types of study designs were included, in addition to the 

randomised controlled trials (RCT) [56]. Faggion (2011) used the GRADE approach to assess 

the quality of evidence from longitudinal studies related to restorative and non-restorative 
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approaches to adult patients with SDAs [58]. With this study, even though all the results 

from the included studies were not reported, it demonstrated how important 

methodological rigor is and that these need to be reported [58]. In a recent electronic 

search in the Cochrane database for systematic reviews, Abt, Carr and Worthington (2012) 

focused on a broad research question to include all different types of interventions for 

partially dentate patients, including the SDA [57]). No conclusive evidence was found to 

indicate that any intervention was better for partially dentate patients, irrespective of 

particular interventions, procedures or materials used [57].      

 

Given that so few RCTs have been conducted and are available, researchers conducting SRs 

are faced with the ineluctable option of including different types of study designs and 

systematic reviews [8, 56-58]. These results in the inclusion of lesser strength studies which 

could affect the quality of the evidence presented [8, 14, 31-37, 40-48, 53-55].  

The aim of this systematic review is to identify and analyse existing clinical trials which could 

compare the functional outcomes of prosthodontic interventions used for treating 

shortened arches versus un-restored shortened arches in partially dentate adult patients.  

 

4.2. Methods 

4.2.1. Protocol Development 

A protocol (Registration No: 11/4/39) was developed (not published) to include all aspects 

of a SR namely: selection criteria, search strategy, selection methods using predetermined 

eligibility criteria, data collection, data extraction, assessment of risk of bias using the 

Cochrane tool, the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) tool to grade the evidence of each clinical trial and statistical analysis by calculating 

risk ratios (RR) for dichotomous outcomes and presented at 95% confidence intervals [59-

60].  

    

4.2.2. Criteria for considering studies for this review 

(i) Types of studies 

Only RCTs and Clinical trials (CTs) are included in the systematic review (SR).  
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(ii) Types of interventions 

Interventions included in this study are described as any prosthodontic intervention used to 

restore and treat the SDA such as FPDPs and RPDPs. The control group for this study 

included patients with the classic SDA.  

 

(iii) Types of participants 

Participants included in the SR were: 

1. Adult male and female participants aged 18 years and older 

2. Study population included patients with posteriorly reduced or shortened dental arches 

 

(iv) Types of outcome measures 

Primary and secondary outcomes were pre-specified for the SR and are listed below. Only 

studies that researched the outcomes pre-specified for the SR were included: 

(a) Primary outcomes   

1) Functional outcomes (patient- or investigator-reported) as measured by masticatory 

function, chewing ability, occlusal effects, nutrient intake (using nutritional assessments and 

haematological markers) and subjective functioning ability. 

2) Survival of the interventions (fixed or removable partial dentures) used for the extension 

of SDAs. 

 

(b) Secondary outcomes   

1) Patient satisfaction and oral health-related quality of life (social interaction; aesthetics 

and effectiveness) using oral health indicators for example Oral Health Indicator Profile 

(OHIP) or the Oral Impacts of Daily Performance (OIDP). 

2) Harmful effects (caries; tooth loss; periodontal status, plaque index (PI), gingival index 

(GI), temporomandibular joint (TMJ) problems, interdental spacing and overbite).  

 

4.2.3. Inclusion criteria 

Studies that presented the following interventions and outcomes were eligible for this SR 

namely: 
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Interventions such as FPDPs (including resin-bonded bridges) or RPDPs used to extend SDAs 

to CDAs, where clinical trials were used as study design and where the outcomes assessed 

were related to functioning, patient satisfaction and survival of interventions with SDAs.   

 

4.2.4. Exclusion criteria 

The following study designs: Case-control studies, cross-sectional studies, cohort studies, 

case-series and case reports, other SRs, analytical and narrative reviews and the different 

types of animal studies that were not eligible for inclusion, were excluded.  

 

4.2.5. Search strategy 

All relevant databases were searched: Medline, Cochrane Central Register of Controlled 

Trials, EMBASE, CINAHL, Science Direct, ProQuest, Science Journals, Scopus, PsycINFO, 

ClinicalTrials.gov, WHO ICTRP and PACTR. Further hand-searching was conducted including 

citations from reference lists of retrieved studies (PEARLing searches) for additional 

references [59]. Where data were missing and full texts unavailable, these unclear reports 

were clarified by contacting authors or research institutes. Efforts were made to obtain 

English versions of studies reported in other languages either by requesting English versions 

from authors or using language experts to translate key findings. Authors were also 

contacted for unpublished reports or conference proceedings, where it was needed. Where 

registries were available for on-going studies, these were included as well and experts in the 

field of research related to the SDA were contacted. 

 

Key terms were combined using Boolean operators and search strategies for each database 

were developed using the database specific functions [59]. Medical subject headings were 

applied in databases which allowed this function [59]. Two search strategies were 

developed to ensure no eligible studies were excluded, and an example of one of these 

include the following:  

(shortened dental arch* OR partially dentate OR complete dental arch* OR “20 teeth”) 

AND (functioning OR functional* abilit* OR patient satisfaction) AND (clinical trial* OR 

random* OR randomi?ed controlled trial* OR random allocation  OR placebo* OR random 

research OR comparative OR “evaluation stud*” OR follow up OR prospective* OR control* 
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OR volunteer* OR single mask* OR double mask* OR  treble mask* OR tripl* mask* OR 

single-blind* OR double-blind* OR treble blind* OR tripl* blind*).  

 

4.2.6. Search limits 

Databases were searched for articles of over a period of three decades from 1980 to June 

2013. The limits included in the search strategy were: human studies, adult patients and 

randomized and non-randomized controlled clinical trials. 

 

4.2.7. Selection methods  

Two review authors (SK and AM) independently screened titles and abstracts from the 

electronic searches to select potentially relevant studies using a predetermined eligibility 

form based on the inclusion criteria [59]. Full text articles of potential studies were then 

retrieved and re-assessed for eligibility. Each article was scrutinized to ensure that multiple 

publications from the same study were included only once. Where eligibility was unclear, 

clarification was sought from the trial authors and the corresponding articles were re-

assessed. Differences between the eligibility results were resolved by consulting the other 

review authors (UMEC and RO). Studies that did not meet the inclusion criteria were 

excluded and the reasons for exclusion were reported. Data extraction for the selected 

studies was completed by the principal researcher (SK) using a specially designed pre-

piloted data extraction form for this SR [59]. All disagreements regarding this process were 

resolved through discussion with the other review authors (AM, UMEC and RO).   

 

4.2.8. Qualitative analysis  

The quality of the studies included for this SR were evaluated for any risk of bias by 

researchers (SK and AM) using the Cochrane Risk of Bias tool and as described in the 

Cochrane Handbook for Systematic Reviews of Interventions [59]. The assessment was done 

across the following six components: random sequence generation, allocation concealment, 

blinding, incomplete outcome data, selective reporting, and other bias. Each of these were 

judged as ‘yes’, ‘no’, or ‘unclear’ corresponding to low, high, or unclear risk of bias 

respectively. Where information in the articles was insufficient for making the judgements, 

trial authors were contacted for clarification. Disagreements were resolved through 

discussion with other review authors. Results of risk of bias were summarised in a risk of 
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bias table. In addition, GRADE assessments were completed by the researchers (SK and AM) 

for each clinical trial and these were used to grade the evidence and strength of 

recommendations for clinical intervention (where possible) using the GRADE Profiler system 

[60]. These are reported in the summary of findings tables.   

 

4.2.9. Data synthesis and management 

Results were reported separately for the following three comparisons: 1) FPDP versus RPDP; 

2) RPDP versus no treatment (SDA); 3) SDA versus CDA. No imputation of missing data was 

carried out and study authors were requested to provide any missing data. Available case 

analysis was applied where data were missing. Risk ratios with corresponding 95% 

confidence intervals were calculated for dichotomous outcomes using Review Manager 5 

software. Although meta-analysis of outcomes across study results had been anticipated, 

the included studies reported different outcomes that could not be pooled in a meta-

analysis. Consequently, results for individual studies were reported separately.   

 

4.3. Results 

 

The search strategy identified a total of 99 citations (Figure 1): electronic databases yielded 

seventy nine and 20 were from reference lists of retrieved articles (that is, through PEARLing 

searches). A total of 32 duplicate records were removed, leaving 67 citations which were 

assessed for eligibility. After reading titles and abstracts, a total of 41 records were excluded 

and the full-text of the remaining 26 records was retrieved. A further 7 records were 

excluded after reading the full-text reports, leaving the remaining 19 records as included 

studies for the SR (Figure 1). Only four RCTs and one CT were used for this review, but 

outcomes were reported in the retrieved 19 records. No on-going studies were found and 

no eligible studies were excluded for failure to report the reviewer's pre-specified 

outcomes. 

 

4.3.1. Study characteristics 

The study characteristics of the four RCTs and 1 CT included in this SR are summarized in 

Table 1.  

The studies were grouped into the following comparisons:  
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(i) Comparison 1: FPDPs versus RPDPs for SDAs in the lower jaw 

Two included studies from the UK and Denmark assessed comparison 1 [31-38].    

(ii) Comparison 2: RPDPs versus no treatment (SDA) 

Two studies from Germany and Ireland assessed comparison 2 [40-48].    

(iii) Comparison 3: SDA versus CDA 

Only one study from the Netherlands assessed comparison 3 [14, 53-55].    

 

4.3.2. Types of selected studies 

Four of the 5 included studies were randomized clinical trials and 1 was a clinical trial [14, 

31-38, 40-48, 53-55].   

Population characteristics  

All 5 studies that were included for this SR provided information about the participants with 

a total sample of 518 participants that were evaluated (Table 1).  

(i) Comparison 1: For the Budtz-Jorgensen and Isidor (1987, 1990) and Moynihan et al (2000) 

studies, the total number of participants recruited were 53 and 60 respectively (Table 1) 

[31-38]   

(ii) Comparison 2: The total number of participants recruited from a multi-centre trial of 14 

universities in Germany was 215 [40-46]. The Mc Kenna (2012) study recruited 44 

participants from the University hospital and was allocated to either a RPD or SDA group 

(Table 1) [47-48].  

(iii) Comparison 3: The 146 participants for the Witter et al (2001) clinical trial were patients 

at the Nijmegen Dental Clinic, Netherlands (Table 1) [14, 53-55]. 

 

4.3.3. Time of study (duration) 

The duration for each of the clinical trials varied substantially. Some participants were 

followed up after 5 years of treatment, and with other RCTs and the CT a follow-up of one 

month is reported (Table 1). 

 

4.3.4. Types of interventions 

The different studies are grouped according to the different interventions (RPDPs, FPDPs or 

SDAs) used for each clinical trial (Table 1). 
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4.3.5. Qualitative analysis 

Table 2 specifies the quality assessment of the included studies and these are summarized 

in the ’risk of bias table’ and ‘risk of bias graph’ where judgements are categorized to 

indicate a low, high, or unclear risk of bias (Figure 2 and Figure 3) following the Cochrane 

guidelines [59]. Below we give a detailed explanation of these results: 

 

(i) Sequence Generation 

Three of the five trials were reported as having been randomised. For sequence generation, 

two clinical trials used computer-generated numbers and a third trial used randomly 

permuted block randomisation for generating the allocation sequence, which we judged as 

having a low risk of bias [34-38, 40-48].  The Witter et al (2001) clinical trial invited subjects 

to join the department for a study, and no attempt was made to randomise patients, thus it 

is judged as having a high risk of bias [14, 53-55]. The Budtz-Jorgensen and Isidor (1987) trial 

did not mention how the sequence was generated and provided insufficient information to 

enable us to judge whether there was a high or low risk of bias, and we thus rated it as 

having an unclear risk of bias [31-33]. 

 

(ii) Allocation Concealment 

The Moynihan et al (2000), Wolfart et al (2005) and Mc Kenna (2012) studies are described 

as having a low risk of bias for allocation concealment, as they indicated that the clinician 

was not involved in the allocation and that concealment was warranted following a central 

randomisation process after patient enrolment (34-38, 40-48). For the Budtz-Jorgensen and 

Isidor (1987) and Witter et al (2001) studies, there is no indication as to how intervention 

allocation was concealed and these were judged as having an unclear risk of bias [14, 31-33, 

53-55].  

 

(iii) Blinding 

The Moynihan et al (2000) study was referred to as a double blinded study with the clinician 

blinded to allocation of intervention and statistician being blinded to treatment and thus it 

is judged as having a low risk of bias [34-38]. The Witter et al (2001) study can be considered 

as a single blinded study because evaluation of outcomes was completed by a calibrated 

observer at all intervals, but it was not stated as such, thus it is judged as having an unclear 
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risk of bias [14, 53-55]. Mc Kenna (2012) indicated that the researcher was not involved in 

the intervention allocation, making it a single-blinded study, thus it is judged as having a low 

risk of bias [47-48]. The Wolfart et al (2005) study indicated that it was impossible to blind 

the dentist and patient due to discrepancies of the treatments; thus it was judged as having 

a high risk of bias, whereas Budtz-Jorgensen and Isidor (1987) provided insufficient 

information related to blinding and it was regarded as having an unclear risk of bias [31-33, 

40-46].  

 

(iv) Incomplete Outcome Data 

Analyses for the Moynihan et al (2000), Wolfart et al (2005) and Mc Kenna (2012) studies 

were conducted on the "intention-to-treat" (ITT) principle; and the studies reported 

proportionate numbers of losses to follow-up (which were small) and some having no losses 

between the intervention and control [34-38, 40-48]. Witter et al (2001) indicated that 

regression models accounted for the subjects lost during the study [53]. Thus, all 4 studies 

above were judged as having a low risk of bias [34-38, 40-46, 53-55]. On the other hand, 

Budtz-Jorgensen and Isidor (1987) did not indicate and specify how the analysis was 

completed, but all pre-specified outcomes were reported, and the number of losses to 

follow-up was small, thus it was judged as having a low risk of bias [31-33].  

 

(v) Selective Reporting 

All studies were registered and approved with their respective Review boards [14, 31-38, 

40-48, 53-55].  The protocol for the Wolfart et al (2005) study was published [41]. In the 

Budtz-Jorgensen and Isidor (1987) and Witter et al (2001) studies all outcomes were 

reported but outcomes were not pre-specified as primary or secondary outcomes [14, 31-

33, 53-55]. Both these studies were thus judged as having a high risk of bias. The three 

remaining RCTs specified the outcomes as primary and secondary and reported these as 

such, thus these were judged as having a low risk of bias [34-38, 40-4]. All the included 

studies except the Wolfart et al (2005) study reported all their pre-specified outcomes in 

subsequent publications [14, 31-38, 40-48, 53-55]. 
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(vi) Other potential sources of bias 

No other sources of bias were detected with four of the five included studies. The Budtz-

Jorgensen and Isidor (1987) study was judged as having high risk of bias because there were 

six patients who did not wear the RPD at all during the study [32-33]. 

 

4.3.6. Effects of interventions 

See: Summary of findings for the main comparisons of functional outcomes and patient 

satisfaction with FPDs compared to RPDs in treating patients with SDAs (Table 3); Summary 

of findings for SDA patients treated with RPDs compared to no treatment (Table 4) [59].  

 

(i) Comparison 1: Fixed Partial Dentures (FPDs) vs Removable Partial Dentures (RPDs): 

a) Primary Outcomes 

1. Functional outcomes 

The only functional outcome reported is occlusion and the results are given below. 

Occlusion 

Budtz-Jorgensen and Isidor (1987) showed no significant difference in the number of 

patients with satisfactory occlusion during the 2-year period after treatment between the 

FPD and RPD groups (RR 1.16, 95%CI: 0.90 to 1.48, 53 participants) [31]. 

 

2. Survival 

Thomason et al (2007) reported time to survival for the restoration of the shortened dental 

arch but there was no significant difference between the FPD and RPD groups (Hazard Ratio 

0.59, 95%CI: 0.27 to 1.29, 60 participants, results as reported by authors) [37]. 

 

b) Secondary Outcomes 

1. Patient satisfaction               

This outcome was only reported by Jepson et al (2003) but there was no significant 

difference in median satisfaction scores at 1 year after treatment between the FPD and RPD 

groups (p=0.092 as reported by authors, 52 participants: Table 5) [36].  

 

2. Harmful Effects (caries; tooth loss; periodontal status, plaque index, gingival index; TMJ 

problems; interdental spacing; overbite). 
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Caries 

Jepson et al (2001) found that treatment with FPDs significantly increased the number of 

patients with no caries experience during the 2-year period of study compared with RPDs 

(RR 1.89, 95%CI: 1.09 to 3.30, 50 participants) (35). Isidor and Budtz-Jorgensen (1990) 

observed 22 dental carious lesions in the RPD group compared with only two lesions in the 

FPD group; however we could not calculate a treatment effect since the respective number 

of patients was not reported. Our unit of analysis was individual patients and not individual 

teeth [33]. 

 

TMJ dysfunction 

Isidor and Budtz-Jorgensen (1990) found no significant difference in the number of patients 

showing TMJ dysfunction between the FPD and RPD groups (RR 0.64, 95%CI: 0.36 to 1.16, 53 

participants) [33]. 

 

Tooth Loss  

In the Isidor and Budtz-Jorgensen (1990) study, 11 teeth were extracted in the RPD group 

compared with only one tooth in the FPD group during the five years of observation. 

However, no treatment effect could be calculated because the respective numbers of 

patients were not reported [33]. 

 

Plaque Index 

Isidor and Budtz-Jorgensen (1990) reported the mean plaque index ranging from 0.4 to 0.7 

in the FPD group and from 0.7 to 1.0 in the RPD group; the difference between the two 

groups was significant (p<0.05) during the first two years of examination as reported by 

study authors [33]. 

 

Gingival Index 

Isidor and Budtz-Jorgensen (1990) indicated that the mean gingival index was always higher 

in the RPD than in the FPD group, the difference being significant (p<0.05) at the 12-, 18-, 

36-and 48-month examinations [33]. 
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(ii) Comparison 2: Removable Partial Dentures (RPDs) versus no treatment (SDA) 

a) Primary Outcomes 

1. Functional outcomes 

Mini Nutritional Assessment (MNA) 

Mc Kenna (2012) reported the change in MNA scores from baseline to final (month 1) for 

the two treatment groups and these results are summarised in Table 6, where the standard 

deviations of change for each group were calculated from the reported values [47]. The 

values in the table were used to calculate a treatment effect which showed no significant 

difference in the change in MNA score between the RPD and SDA treatment groups (MD -

0.03, 95%CI:-1.35 to 1.29, 42 participants: Table 6). A higher MNA score indicates better 

nutrition effect. 

2. Survival 

This outcome was not reported in the two studies assessing this comparison. 

 

b) Secondary Outcomes 

1. Patient satisfaction 

Oral Health Related Quality of Life (OHRQoL)  

Mc Kenna (2012) reported a non-significant difference in the OHRQoL scores from baseline 

to the end of treatment (month 1) for the two treatment groups and these results are 

summarised in Table 7 [47]. The author used the oral health impact profile (OHIP-14) to give 

a score ranging from 0 (minimum) to 56 (maximum). A high score indicated a poor OHRQoL 

with low scales indicating good OHRQoL. However, no treatment effect could be calculated 

to compare the change in the OHIP-14 scores between the two treatment groups because 

standard deviations of change were not given and also because exact p-values were not 

reported.  

For the Wolfart et al study (2012), the median OHIP-49 scores for pre-treatment, baseline, 1 

and 5 years follow-up showed significant reduction of impacts (p<0.05). Before treatment, 

the median OHIP-49 total score was 38.0 for the RPD group and 40.0 for the SDA group. 

Most significant reductions occurred at baseline (27.0; p<0.0001) and 1 year on (13.0; 

p<0.0002) for the RPD group. For the SDA group, a significant change in impacts (19.0; 

p<0.05) were observed only at baseline, no further significant changes were reported [45].  
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2. Harmful Effects (caries; tooth loss; periodontal status, plaque index, gingival index; TMJ 

problems; interdental spacing; overbite). 

Tooth loss 

The Walter et al study (2012) showed no significant difference in the number of patients 

experiencing first tooth loss within 38 months of observation after treatment between the 

RPD and SDA groups (RR 1.23, 95%CI: 0.56 to 2.70, 150 participants) [44]. The respective 

Kaplan-Meier survival rates at 38 months were 0.83 (95%CI: 0.74 to 0.91) in the RPD group 

and 0.86 (95%CI: 0.78 to 0.95) in the SDA group, the difference is not significant (as reported 

by study authors) [44]. 

 

(iii) Comparison 3: Shortened Dental Arches (SDA) versus Complete Dental Arches (CDA) 

a) Primary Outcomes 

1. Functional outcomes 

Occlusal contact 

Witter et al, (2001) reported that a significantly higher percent (73%, 95%CI: 67-80%) of 

teeth in the anterior region had occlusal contact in intercuspal position of the SDA group 

compared with the CDA group (62%, 95%CI: 55-69%) (p <0.05) [53]. No treatment effect 

could be calculated because the number of patients per group was not specified [53]. 

Occlusal tooth wear 

Witter et al (1994) reported the mean occlusal tooth wear scores using transformed values 

for subjects of 40 years of age [55]. However, no significant differences between the SDA 

subgroups [means (SD) ranging from 1.1(0.1) to 1.6(0.1)] and the CDA group [means (SD) of 

1.4(0.0) and 1.5(0.0)] were found when comparing the means of the scores for the upper 

and for the lower anterior regions. Similarly for the premolar regions, no significant 

differences were found between the SDA subgroups [mean (SD) scores 0.7(0.1) to 1.0(0.1)] 

and the CDA group [mean (SD) score 0.9(0.1)]. No treatment effect could be calculated 

because the respective number of patients was not reported. 

 

2. Survival 

This outcome was not reported in the one study assessing this comparison. 
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b) Secondary outcomes 

1. Patient satisfaction 

This outcome was not reported in the one study assessing this comparison. 

2. Harmful Effects (caries; tooth loss; periodontal status, plaque index, gingival index; TMJ 

problems; interdental spacing; overbite). 

Interdental spacing  

Witter et al (1994) described a comparison of the mean scores of interdental spacing per 

region [55]. According to the authors, the premolar regions of the SDA subgroups had 

significantly higher means [mean (SD): 0.4(0.1) and 0.5(0.1)] than the CDA group [mean 

(SD): 0.1(0), p<0.01 as reported by authors]. For the anterior regions, the spacing was not 

significantly different for SDA [mean (SD) range from 0.2(0.1) to 0.5(0.1)]; CDA group [mean 

(SD) range from 0.1(0.0) to 0.3(0.1)]. They also reported that spacing remained the same in 

all regions over time in the SDA group [55]. No treatment effect could be calculated because 

the results were given per region and also because the respective number of patients were 

not specified in the results. 

 

Overbite 

Witter et al (1994) stated this outcome only for some subgroups but did not compare their 

results between the SDA and CDA groups [55]. Therefore we could not calculate a treatment 

effect. 

 

Periodontal support 

Witter et al (1994) described the mean relative bone heights using transformed values for 

subjects of 40 years of age [55]. The authors reported that maxillary premolars and 

mandibular second premolars in the SDA subgroups showed significantly lower mean bone 

height scores than those in the CDA group, whereas mandibular first premolars did not 

differ. The values reported were not sufficient for the calculation of a treatment effect.  

 

TMJ problems 

The Witter et al study (2007) indicated that patients with SDAs (65-79%) had similar 

prevalence, severity and changes in signs and symptoms related to the TMJ as patients with 

CDAs (70-75%) [54].   
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4.3.7. Excluded study characteristics 

All non-RCTs and reviews were excluded from this SR. Other SRs and summary articles were 

viewed as potentially included studies, but these were however later not considered for 

inclusion (Table 8). 

 

4.4. Discussion  

 

The focus of this review was the classic SDA, irrespective of whether it occurred naturally or 

was created by means of a FPD. An exhaustive and comprehensive search yielded four RCTs 

and 1 CT that were included [14, 31-38, 40-48, 53-55]:  

Jepson et al (2001) is in agreement with the research conducted by Isidor and Budtz-

Jorgensen (1987, 1990) regarding an increase in caries incidence as reported 2 and 5 years 

post treatment [33, 35, 38]. Survival of fixed bridges for this study was similar to other trials 

(30-32, 37-38). RPD patients chose not to wear RPDs which was similar to other studies [31-

32, 37-38]. For patient satisfaction, the small sample size does not allow us to generalize our 

results to other settings, thus it is advised to conduct these studies amongst different 

populations.  

For the Wolfart et al study (2010): Post hoc power calculations implied that the pilot sample 

size was too small to generalize results and for comparison to other studies [40-43]. The 

larger study results are free of bias with a large enough sample due to it being a multi-

centre study. While it reduced the bias, it still could not be generalized to patients that are 

different to the study sample. For the patient satisfaction outcome, the summary scores of 

the pilot study were similar to another German study (John and Micheelis, 2003, cited in 

Walter et al (2012) [45]. For temporomandibular disease (TMD) pain scores, the instrument 

used in other studies was more reliable (Dworkin, 2002, cited in Walter et al (2012) [44]. 

Tooth loss as a primary outcome is questioned due to extended time periods, thus it was 

advised to use caries and periodontal attachment loss as outcomes instead [44].  

 

The Mc Kenna study (2012), which is the most recently conducted RCT; the results are 

similar to other RCTs completed in the past, where small sample sizes would not necessarily 

show a significant difference between interventions given the follow-up period [47-48]. In 

this case, follow-up after only one month of treatment was too short to show any difference 
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between interventions [47-48]. But the cost-effectiveness reported with this RCT is very 

important as researchers and clinicians are under the impression that the cost for FPDs far 

outweighs that of RPD treatment [22, 39, 48]. 

For the Witter et al study (2001), results were similar to other studies with regards to 

outcomes reported and the effect of outcomes on the dentition in the SDA group (Aukes, 

1988; Mohl, 1988; Eliasson, 1997, cited in Witter et al (2001) [53). At the end of the Budtz-

Jorgensen study (1990) (5years post treatment), an increase in failure of FPD was found as 

reported in other studies (Randow, 1986, cited in Budtz-Jorgensen (1990) [32). In addition, 

the increase in caries incidence for the RPD group also concurred with the research of 

Bergman et al, (1964), cited in Budtz-Jorgensen (1990) [32). 

The quality of the evidence is indicative of the integrity of the study and the research 

conducted. With reference to the quality assessment of the included studies, this has been 

described in detail above. More importantly, this quality is determined by the study designs. 

Study designs are graded according to the quality of evidence that they provide. Systematic 

reviews and RCTs are considered to be designs of the highest quality [59-60]. Within the 

different design groups, certain concessions can be made for those designs that do not 

follow the exact guidelines [59-60]. For instance RCTs can be downgraded if their risk of bias 

is high [59-60].   

 

Only RCTs and CTs were however included in this systematic review which provides stronger 

evidence and increases the strength of the recommendations [59-60]. After completing the 

quality assessment (using the GRADE approach) of the included studies, it clearly showed 

that some of the studies had not followed the exact guidelines for RCTs, but nevertheless 

had the features thereof [59-60]. These can be regarded as downgraded RCTs (Tables 3-4). 

These downgraded RCTs did not use randomization, allocation concealment or blinding, and 

failed to specify the outcomes as primary or secondary. These downgraded RCTs could thus 

affect the quality of evidence only slightly [59-60]. For example, the Budtz-Jorgensen (1987, 

1990) and Witter et al (2001) studies could be regarded as downgraded CTs [14, 31-33, 53-

55, 60]. 

 

A meta-analysis could not be completed for this SR for the following reasons: Some of the 

outcomes for the SR (for example survival of intervention) were not reported by all the 
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included studies; sufficient RCTs were not found related to SDAs; the outcomes were 

reported in so many different ways for each of the studies that a narrative approach for this 

review had to be adopted and not all outcomes are reported for the Wolfart et al (2005) 

study (and no correspondence was received when the authors were contacted). In addition, 

there was insufficient information reported by studies to allow us to combine continuous 

data using the mean difference (MD). The outcomes from the studies were thus grouped for 

this review.  

 

For this SR, a systematic approach to the evaluation of the evidence obtained from the 

studies was adopted by the researchers and disagreements were resolved by discussion. 

The researchers highlighted the areas where bias could have been expected (Table 2). Study 

samples, settings, age categories, interventions and outcomes for the included studies were 

mostly similar, creating strong evidence (Table 1). Comparison between the groups of the 

different studies could be systematically recorded in the stipulated groups. And again, for 

this SR all potential sources were searched and reported. Most studies followed guidelines 

to protect against bias (some without making reference to the method followed) [14, 31-33, 

53-55].  And this was assessed using the Cochrane's risk of bias tool (59). Since all the 

included studies in this SR were conducted in developed countries, our findings cannot be 

generalized to patients in all countries because cultural and socio-economic differences that 

exist between countries and within communities can influence patients' reactions. 

 

Other SRs were also conducted in the past ten years [8, 56-58], where researchers included 

studies with different study designs and not only RCTs. For the most current SR [57], the 

research question was so broad that the focus on the SDA was minimal, thus many of the 

data related specifically to SDAs were not even included in the analysis [57]. For this SR, only 

the British and German RCTs were mentioned and only the results of the pilot study for the 

German RCT was reported [57]. The authors concluded citing insufficient evidence to report 

a difference between RPD and FPDs in the treatment of SDAs [57]. In addition, when 

evaluating the quality of the evidence of a systematic review, they recommended that the 

GRADE approach should be used [60]. It is a method of evaluating the quality of evidence 

and strength of recommendations in healthcare, and thus provides the needed rigor and 

transparency when making specific recommendations [60]. 
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4.5. Quality of evidence 

As stated above, the quality of evidence was assessed using the GRADE methodology for 

this SR. With the assessment, the small sample sizes seriously affected the imprecision, and 

the risk of bias was very serious with studies where no blinding and selective reporting was 

observed.  From the combined effects, the overall the quality of the assessment is regarded 

as being low. This implies that further research (as in conducting more RCTs) is likely to have 

an important impact on our confidence in the estimate of effect, and may change the 

estimate.  

 

4.6. Conclusions  

The stronger the evidence, the stronger the recommendation for the implementation of the 

SDA as a treatment option for partially dentate patients. By using only high quality studies 

such as RCTs and CTs for this SR, it was expected that the results would be more reliable 

when making conclusions and recommendations. Nevertheless, any conclusion/s from such 

a SR can still be regarded in a positive light, even though the included studies had to be 

downgraded due to methodological errors [60]. The results from this SR related to SDAs as a 

treatment option was encouraging in terms of functioning, patient satisfaction and cost-

effectiveness. However, only the Moynihan et al (2000) study reported on the primary 

outcome of survival of the SDA, and had this been determined by the other studies, it would 

have strengthened the recommendation of the SDA as a treatment option even further [34].    

 

4.7. Implications for practice 

The SDA concept has been researched and used in industrialized countries and this review 

aimed to highlight its appropriateness and relevance for a developing country such as South 

Africa. A change in paradigm or thinking should be encouraged, even though results of 

clinical trials that are conducted in European and /or Nordic countries may not necessarily 

be generalizable to South African populations. By regarding the research related to SDAs in a 

positive light, this SR specifies that policy-makers and/or institutions should be encouraged 

and recommend its teaching and clinical implementation by students and clinicians. These 

are considered as instances where low-quality evidence can still make a strong 

recommendation due to the body of available evidence on SDAs.     
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4.8. Implications for research 

Sufficient RCTs related to SDAs were not found, and thus it would be advisable to conduct 

more randomized clinical trials. The RCTs were also conducted in European and Nordic 

countries and these results may not be generalizable to other context, due to substantial 

cross-cultural and socio-economic differences between countries. External validity or 

generalizability of studies conducted in other countries depends on: settings where studies 

were conducted; participants’ characteristics; interventions researched across studies; 

relevance of the endpoints achieved with each study; results obtained and their comparison 

to one another and the indirect/ direct costs when conducting each study.  

It is also recommended that when conducting clinical trials, strict protocols need to be 

prepared and the reporting of the RCT should follow the CONSORT guidelines [61]. This 

could then be of great benefit to other researchers when critically appraising these clinical 

trials. More importantly, outcomes for the RCT have to be pre-specified and all should be 

reported so that future systematic reviews may be conducted with the inclusion of a meta-

analysis, instead of a narrative report as needed to be done for this SR. Thus further 

research (as in conducting clinical trials) should be encouraged and for the different settings 

and contexts (for example developing countries) to create a comprehensive database 

related to SDAs.  
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Figure 1 

Prisma Flow Chart of Study Selection 
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Figure 2 

Risk of bias summary: review authors' judgements about each risk of bias item for each 

included study. 
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Figure 3 

Risk of bias graph: review authors' judgements about each risk of bias item presented as 

percentages across all included studies. 
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Table 1:  

Table of Included Studies 

Study Details Methods Participants Interventions Outcomes Notes 

Author: Budtz-Jorgensen  
              and Isidor, 1990 
 

Country: Denmark 
 

Study Design: RCT  

 
Duration of trial: 5 years 
 
Assessment periods:  
1 and 2 months; 2 and 5 years 

Sample: Total N= 53 
Age: 61-83 yrs (Mean age: 69) 
Gender: 28 Females; 25 Males 
 
Country and Setting: 
Denmark, University hospital 
 

 
Intervention: FPD (N=27) 
 
Control: RPD (N=26) 
 

Outcomes: Caries; Prosthetic 
condition; periodontal 
conditions (PI /GI) and 
masticatory system (TMJ); 
patient opinion. (Were not 
divided into primary or 
secondary outcomes) 
 

Study approval by Ethics 
Board was not recorded. No 
verification  
 

Author: Witter, 2001 
 
Country: Netherlands 
 
Study Design: CT  

Duration of trial: 9 years 
 
Assessment periods:  
Baseline and 
3, 6 and 9 years 
 

Sample: Total N= 146 
Age: Mean -36.2 for CDA 
Mean - 40.5 for SDA 
Gender: 82 Females; 64 Males 
Country and Setting: 
Netherlands, Nijmegen Dental 
Clinic 

 
Intervention: SDA (N= 74) 
 
Control: CDA (N= 72) 
 

Outcomes: Interdental 
spacing; occlusal contact; 
Overbite; occlusal wear; TMJ 
problems and periodontal 
support.  
(Were not divided into 
primary or secondary 
outcomes) 
 

Study approved by University 
Nijmegen Ethics Board. 
Informed Consent from 
patients was obtained. 
 

Author: Jepson, 2007 
 

Country: United Kingdom  
               (UK) 
 

Study Design: RCT 

 
Duration of trial: 2 and 5 years  
 
Assessment periods: 3 
months; 1, 2 and 5 years 
 

Sample: Total N= 60 
Age: 39-81 yrs (Mean age: 67) 
Gender: 35 Females; 25 Males 
 
Country and Setting: UK, 
Newcastle Dental hospital 
 

 
Intervention: FPD (N=30) 
 
Control: RPD (N=30) 
 

Primary: Survival of 
prosthesis; Influence of diet; 
nutrient intake 
 
Secondary: Caries; Periodontal 
status; patient satisfaction 
 

Power calculations were 
completed 
 
Study approval received from 
Ethics Board.  Informed 
Consent from patients 
obtained. 
 

Author: Walters,  2010 
 
Country: Germany 
 
Study Design: RCT                  
(Multi-centre, 14 
Hospitals)   
                          

 
Duration of trial: 3 year 
 
Assessment periods:  
4-8 weeks;  
6 months and  
1, 2, 3, 4 and 5 years 
 

Sample: Total N= 215 (pilot 
sample is included in main 
study) 
Age: 35 yrs + (Mean age: 59) 
Gender: 107 Females; 108 
Males 
Country and Setting: 
Germany, University hospitals 

 

 
Intervention: SDA (N=106) 
 
Control: RDP (N=109) 
 

Primary: First tooth loss   
 
Secondary: second tooth loss; 
caries; survival of treatment; 
Oral health related quality of 
life; Tooth mobility; PI; GI; TMJ 
problems 
 

Power calculations were 
completed 
 
Study approved by 
Institutional Ethics Review 
Board 
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Author: McKenna, 2012 
 
Country: Ireland 
 
Study Design: RCT 

 
Duration of trial: 1year 
 
Assessment periods:  
Baseline and 1 month 

Sample: Total N= 44 
Age: 65-82 yrs (Mean age: 68) 
Gender: 28 Females; 16 Males 
 
Country and Setting: Ireland, 
University hospitals 

 
Intervention: RPD (N=21) 
 
Control: RBB/FPD (N=23) 
 

Primary: Oral health related 
quality of Life; Nutritional 
status 
 
Secondary: cost-effectiveness 
of two treatments 

Power calculations completed: 
Estimated that one treatment 
was not worse than the other. 
Study approved by Cork 
University’s Ethics Review 
Board 
 

 

KEY: 
RCT – randomized controlled trial 
CT - Clinical Trial 
SDA – shortened dental arch 
CDA – complete dental arch 
FPD – fixed partial denture 
RBB – resin-bonded bridge 
RPD – removable partial denture 
PI – plaque index 
GI – gingival index 
TMJ – temporomandibular joint 
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Table 2: 

Risk of Bias Table 
 

 

 

Study 
Budtz-
Jorgense
n, 1990 

Witter, 
2001 

Jepson,  
2007 

Walter, 
2010 

Mc 
Kenna, 
2012 

Random Sequence 
Generation  
(Selection bias) 

 
Unclear 

 
Unclear 

 
Yes 

 
Yes 

 
Yes 

Allocation 
Concealment 
(Selection bias) 

 
Unclear 

 
Unclear 

 
Yes 

 
Yes 

 
Yes 

Blinding  
(Detection and 
Performance bias) 

 
No 

 

 
Unclear 

 
Yes 

 
No 

 
Yes 

Incomplete Outcome 
Assessment 
(Attrition bias) 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

Free of Selective 
Reporting 
(Reporting bias) 

 
No 

 
No 

 
Yes 

 
No 

 
Yes 

 
Free of Other Bias 

 
No 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 

“Yes” indicates a low risk of bias, “No” indicates a high risk of bias, and “Unclear” 
indicates either a lack of information or uncertainty over the potential for bias.  
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TABLE 3: FPD versus RPD for Treated and untreated Shortened Dental Arches 

Patient or population: patients with Treated and untreated Shortened Dental Arches 
Settings: Hospital Setting 
Intervention: FPD versus RPD 
Outcomes Illustrative comparative risks* (95% CI) Relative effect 

(95% CI) 
No of Participants 
(studies) 

Quality of the evidence 
(GRADE) 

Comments 
Assumed risk Corresponding risk 

 
Control FPD versus RPD 

    
Number of patients with satisfactory occlusion Study population RR 1.16  

(0.9 to 1.48) 
53 
(1 study) 

⊕⊝⊝⊝ 
very low

1,2 
 

769 per 1000 892 per 1000 
(692 to 1000) 

Moderate 
769 per 1000 892 per 1000 

(692 to 1000) 
Number of patients with no caries experience Study population RR 1.89  

(1.09 to 3.3) 
50 
(1 study) 

⊕⊕⊕⊝ 
moderate

2 
 

391 per 1000 740 per 1000 
(427 to 1000) 

Moderate 
391 per 1000 739 per 1000 

(426 to 1000) 
Number of patients showing TMJ dysfunction Study population RR 0.64  

(0.36 to 1.16) 
53 
(1 study) 

⊕⊝⊝⊝ 
very low

1,2 
 

577 per 1000 369 per 1000 
(208 to 669) 

Moderate 
577 per 1000 369 per 1000 

(208 to 669) 
Survival of Intervention Study population HR 0.59  

(0.27 to 1.29) 
60 
(1 study) 

⊕⊕⊕⊝ 
moderate

2 
 

See comment See comment 
Moderate 

Patient Satisfaction Study population Not estimable3 52 
(1 study) 

⊕⊕⊕⊝ 
moderate

2 
 

See comment See comment 
Moderate 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk 
in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio; HR: Hazard ratio;  
GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect.  
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate. 
1 High risk of bias for blinding, selective reporting bias and other bias;                         2 Small sample size;                                                       3 No significant difference (p=0.092) 
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TABLE 4: RPD versus SDA for Treated and untreated Shortened Dental Arches 

Patient or population: patients with Treated and untreated Shortened Dental Arches 
Settings: Hospital setting 
Intervention: RPD versus SDA 
Outcomes Illustrative comparative risks* (95% CI) Relative effect 

(95% CI) 
No of Participants 
(studies) 

Quality of the 
evidence 
(GRADE) 

Comments 
Assumed risk Corresponding risk 

 
Control RPD versus SDA 

    
Change in MNA scores  The mean change in mna scores in the intervention 

groups was 
0.03 lower 
(1.35 lower to 1.29 higher) 

 42 
(1 study) 

⊕⊕⊕⊝ 
moderate

1 
 

Number of patients with first tooth loss in 38 
months 

Study population 0.83  
(0.74 to 0.91) 

150 
(1 study) 

⊕⊕⊝⊝ 
low

2,3 
 

130 per 1000 108 per 1000 
(97 to 119) 

Moderate 
130 per 1000 108 per 1000 

(96 to 118) 
Patient Satisfaction Study population Not estimable4 215 

(1 study) 
See comment  

See comment See comment 
Moderate 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk 
in the comparison group and the relative effect of the intervention (and its 95% CI). 
 
CI: Confidence interval; RR: Risk ratio;  
GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect.  
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate. 
1 Small sample size 
2 High risk of bias for blinding and selective reportig bias 
3 Wide confidence interval- the 95% CI includes both null effect and appreciable harm 
4 No significant changes were reported for the Irish study. For the German study: Significant differences were seen at baseline (27.0; p<0.0001) and 1 year on (13.0; p<0.0002) for the RPD group 
and a significant change in impacts (19.0; p<0.05) were observed only at baseline for the SDA group  
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Table 5. Summary satisfaction scores for the UK-based study at 1 year  

(a lower score indicates more satisfaction) 

Group N Median 
(baseline) 

Median 
(1 year) 

p-value per 
group 

p-value 
between 
groups 

FPD (Intervention) 

RPD (Control) 

26 

26 

18 

16.5 

11 

13 

<0.001 

0.009 

0.092 

FPD= Fixed partial denture; RPD= Removable partial denture 

 

 

Table 6. Change in MNA scores for the Irish study 

Group n Baseline MNA 
score average 

Final MNA score 
average 

p-value per 
group 

Calculated SD of 
change 

RPD 

SDA 

21 

21 

23.65 

23.24 

24.75 

24.37 

0.03 

0.03 

2.15 

2.21 

MNA= Mini nutritional assessment; RPD= Removable partial denture; SDA= Shortened dental arch 

 

 

 

Table 7. Change in OHIP-14 scores for the Irish study 

Group n Baseline OHIP-14 
score average 

Final OHIP-14 score  
average 

p-value per group 
 

RPD 

SDA 

21 

21 

12.4 

11.4 

3.3 

1.8 

< 0.001 

< 0.001 

OHIP= Oral health impact Profile; RPD= Removable partial denture; SDA= Shortened dental arch 
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Table 8 
Table of Excluded studies, with reasons for exclusion 
 
 

Study Reasons for exclusion 

Abt, Carr, Worthington: 
2012 

 A systematic review  
 focused on treatment options for all types of partially 

dentate patients   
 did not specifically focus on the interventions for SDAs  
 SDA was considered as only one treatment option 

Fueki: 2011  A systematic review completed in Japan   
 Included different study designs 
 All the RCTs included in this review were used for the 

present review as well. But other RCTs were included for the 
present SR 

 The analysis for this SR is different to that of the present SR 

Faggion: 2011  A systematic review 
 Intention was to include RCTs and CTs, but a prospective 

study was included  
 All RCTs used for this SR was included in the present review 

with the inclusion of other RCTs 
 Outcomes that were not reported in this SR has been 

included in the present review 
 Focus of this paper was the GRADE assessment completed 
  

Emami: 2010  Is a summary of a clinical trial completed on this SDA subject 
 Above RCT has been included in this review 

Gotfredsen, Walls: 2007  Is a SR of the literature related to the SDA topic 
 Similar outcomes as addressed  in this SR 
 Different study design types were included  
 SR concluded the acceptable level of oral function obtained 

with 20 natural teeth (which is line with the WHO goal for 
the year 2000) 

KEY: 
SDA: shortened dental arch 
RCT: randomized controlled trial 
CT: clinical trial 
SR: systematic review 
WHO: World Health Organization 
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Chapter 5 
 

Impact of removable partial dental 
prostheses on function 

and oral health-related quality of life 
of a South African cohort 

with varied distributions of 
missing posterior teeth 
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Impact of removable partial dental prostheses on function and oral health-

related quality of life of a South African cohort with varied distributions of 

missing posterior teeth 

 

Chapter 5 reports on the fourth study, a cross-sectional study that assesses the impact of 

RPDPs on satisfying the functioning ability and OHRQoL of a group of partially dentate adult 

patients, with various distributions of missing posterior teeth according to Kennedy Class I, II 

and III distributions. It was hypothesized that, in partially dentate patients with a Kennedy 

Class I and II (posteriorly reduced) or class III (discontinuous and interrupted) dental arch, 

the use of RPDPs do not influence daily functional ability, satisfaction and OHRQoL.  

 

SUMMARY 

The focus of this study was to determine what treatments were completed for patients with 

varied partially dentate states including shortened dental arches (Kennedy Class I and II) and 

whether patient-input plays any role in final treatment rendered. It was important to 

explore the input of patients and how they were guided. This study allowed determining the 

clinical practices of students after having explored their classroom teachings and opinions. 

Many quality of life studies using various oral health impact indicators comparing different 

fixed, removable or a combination of interventions for SDA patients have been conducted 

globally. While the research outcomes of these studies do not show greatly different results, 

they may not be generalizable to different contexts or settings due to differences in cultural 

and/ or socio-economic circumstances. Thus it was decided to conduct a cross-sectional 

study amongst a South African cohort of patients treated by senior dental students at the 

University of the Western Cape. What was particularly of interest, in this research, however, 

was to explore if patients’ perceived needs are addressed and met compared to using an 

approach where normative needs (that is the opinions of professionals) are considered only.   

 

The Oral Impacts on Daily Performance (OIDP) Index that was used had been validated for 

the SA population. Thus quite a different tool to determine the impact of removable 

prostheses on patients’ quality of life was used, compared to other quality of life studies. 

Negative oral impacts were reported at the pre-treatment phase, but these were 
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substantially reduced after patients received their RPDPs. They thus reported an 

improvement in oral health and satisfaction with no significant differences across the 3 

Kennedy groups. Treatment should be evidence-based, and patient-centred treatment is 

regarded as being more successful. Thus the outdated clinician-centred approach should be 

reviewed. From the aforementioned, the aims of the study were satisfied with this included 

convenience sample indicating that all teeth are replaced irrespective of the need for such 

treatment in especially some Kennedy class I and II set-ups; but the absence of the patient-

input in treatment planning were also observed, though this conclusion may not be 

generalizable to other treatment facilitites.     

 

PUBLICATION 

This paper has been accepted for publication in the Journal of Prosthodontics; Publication 

citation: Khan, SB. Chikte, UME. Omar, R. (2017). Impact of dental prostheses on the 

functional ability and oral health-related quality of life of a South African partially dentate 

cohort. J Prosthodont (Accepted). doi: 10.1111/jopr.12692  

 

The PhD candidate developed the protocol (with input from supervisors), submitted the 

protocol for ethics approval, independently obtained all information related to research 

participants including consent, extracted and assessed the data (the statistician assisted 

with calculating data) and interpreted the data. The manuscript, including all corrections 

from both supervisors and journal reviewers who provided guidance and critical comments, 

was completed by the candidate. All authors approved the final manuscript. 

 

The bilingual OIDP Index (2012 version), Consent Form and Ethics Approval are included as 

Appendices 5.1-5.3.   
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ABSTRACT    

Purpose: To determine the impact of removable partial dental prostheses on satisfying the 

daily functioning and quality of life of adult patients with different distributions of missing 

posterior teeth. 

 

Methods: A cross-sectional interventional study was carried out on 80 patients having 

variously distributed posteriorly shortened and interrupted arches. Treatment comprised 

provision of partial dentures by senior dental students, and supervised by senior clinical 

teachers who had knowledge of the potential benefits of the shortened dental arch concept. 

The Oral Impacts on Daily Performance Index was completed before and 6 months after 

prosthetic treatment across groups comprising Kennedy Classes I, II and III arches. Analysis 

included descriptive statistics and associations and comparisons between variables.  

 

Results: Mean age of patients was 57.4 years (SD=13.1), many were retired (72.2%) and a 

majority were females (60%). Most patients lived in urban areas (95%), and were largely 

unemployed (63.3%).  At pre-treatment, only 31.3 % of patients reported having good 

dental health and satisfaction with their current oral state, whilst 82.5% said they had a 

great need for treatment. Frequencies of negative oral impacts that were most commonly 

experienced were those of eating (67.5%), smiling (50%) and being emotionally disturbed 

(63.8%). Post-treatment, 76.3 % indicated good oral health and satisfaction with no 

significant differences between the 3 Kennedy groups. Any further negative impacts were 

reported mostly for Kennedy Classes I and II.  

 

Conclusions: Overall, significant reductions of negative impacts were observed following 

treatment with dentures, across the 3 Kennedy groups, with respect to improved function, 

satisfaction and oral health-related quality of life. The findings confirm the reliance by 

partially dentate patients in all 3 Kennedy groups on dentures for improved oral health, 

although it should be noted that the possible benefits of the shortened dental arch concept 

as an alternative treatment option, was not specifically explored.   
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5.1. Introduction    

Research evidence from several sources recommends that reduced or interrupted 

dentitions should be categorized according to their ability to ensure satisfactory oral 

function [1-4]. Studies on oral function suggest that oral health related quality of life 

(OHRQoL) can be related to the presence of nine or more pairs of anterior and posterior 

occluding teeth [1-2, 5]; and that anything less than this negatively affects patient 

satisfaction and OHRQoL [1-2, 5-7]. Generalizability of these results cannot be assumed as 

contexts differ considerably regarding cultural and socio-economic circumstances, and 

which in turn have been shown to impact OHRQoL and patient satisfaction [5, 7].     

 

Normative and perceived needs as regards the functional adequacy of partial edentulism, 

including reduced posterior dentitions, differ [2, 8-9], and thus the assessments for 

prosthetic replacement vary widely. In general, normative assessments of treatment needs, 

especially in older, partially dentate adults, exceed the perceived needs of the patients 

themselves [2, 9]. There is growing evidence that the prosthetic management approach, 

especially in such an older group of patients, should include treatment options predicated 

on the maintenance of a functional dentition [3, 10-13]. This differs from the traditional 

approach of a morphologically intact dentition being considered the determinant of 

satisfactory function.  

 

The shortened dental arch (SDA) concept, introduced by Käyser in the 1980s, has been 

proposed as an alternative treatment option for older, partially dentate adults [1, 3-4, 10-

13, 14-26]. The concept is functionally-oriented and has been shown to satisfy the 

functional needs and OHRQoL of such patients in several population groups [11-33]. The 

classic SDA is defined as having 20 occluding anterior and premolar teeth, although several 

variations relating to the number of posterior occluding pairs (POPs) of teeth have been 

described as well [1, 5, 11-13, 17-27]. The benefits of the classic SDA and its many variations 

have been described in the global contexts [1, 3, 11-12, 17-21, 23-31] and the South African 

(SA) contexts [22, 32-33].   

Gotfredsen and Walls (2007) make reference to the difficulties patients experience when 

expressing their satisfaction regarding their oral function, and advised that these patients 

should optimally be guided by clearly defined concepts and validated indicators when their 
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needs are assessed and treatments recommended [1]. Adopting a problem-orientated and 

patient-centred treatment approach would increase the possibility of achieving successful 

treatment outcomes [34].   

 

Several statistically validated OHRQoL indicators are available that would simultaneously 

determine patients’ clinical status, psychological and social dimensions when determining 

dental needs, that is, combining normative and perceived needs [2, 35-39]. The Oral Impacts 

on Daily Performance (OIDP) index, described by Adulyanon and Sheiham in 1997, has been 

used to assess diverse populations’ dental needs and for planning dental services [36, 39]. 

Importantly, the OIDP adequately encompasses the concepts related to basic needs and 

demands [2, 36, 39].    

In studies conducted within the SA context, knowledge related to the SDA amongst dentists 

in private practice and those teaching at a large dental institution, was not widespread, and 

not surprisingly it was rarely translated into clinical practice [22, 32]. The commonly-

accepted and -applied method of treating such patients is with removable partial dental 

prostheses (RPDPs). Since patients tend to value and trust the judgements of clinicians 

without questioning the treatment offered (a clinician-centred approach), the impact and 

effect of treatment with RPDPs on patients’ daily life, in light of alternatives such as the SDA 

approach, has not been adequately explored. In particular, no studies alluding to the 

functioning ability and OHRQoL benefits for patients with differing partially dentate 

scenarios as defined by their Kennedy classification, viz. Class I (which incorporates classic 

SDAs), II and III, have been conducted in SA. 

 

The aim of this study was to assess the impact of RPDPs on satisfying the functioning ability 

and OHRQoL of a group of partially dentate adult patients, with various distributions of 

missing posterior teeth according to Kennedy Class I, II and III.  

 

The null hypothesis was formulated as follows: In partially dentate patients with a Kennedy 

Class I and II (posteriorly reduced) or class III (discontinuous and interrupted) dental arch, 

the use of RPDPs do not influence daily functional ability, satisfaction and OHRQoL.  

 

 

Stellenbosch University  https://scholar.sun.ac.za



103 
 

5.2. Material and Methods   

Ethical clearance (Registration No. 11/1/50 and S13/04/066) was obtained from the 

Research and Ethics Committees of the University of the Western Cape (UWC) and the 

Stellenbosch University. Written informed consent was obtained from the participants 

according to the Declaration of Helsinki [40]. The study population for this cross-sectional 

interventional study comprised a convenience sample of partially dentate patients (n=80), 

presenting to the clinic requesting replacement of missing posterior teeth with cobalt-

chrome clasp-retained RPDPs. Patients had to have a Kennedy class I, II (posterior reduced 

or shortened) or III (discontinuous or interrupted) dental arch and had to be considered 

suitable for treatment by senior dental students after a thorough screening by academic 

staff. After being fully informed about the nature and purpose of the study, and agreeing to 

participate, enrolled patients were interviewed by the principal researcher using the OIDP 

questionnaire prior to receiving any prosthetic treatment. Subsequent to the prosthetic 

treatment, and after having worn the prosthesis for 6 months, the principal researcher again 

completed the OIDP questionnaire with patients so that they served as their own controls. 

Treatment comprised provision of patients with cobalt-chrome clasp-retained RPDPs to 

replace all missing teeth by senior dental students’ supervised by clinical teachers.  

 

The modified OIDP index (validated for the SA population) was used in this study and 

administered by the principal researcher [39]. Patients’ demographic details (age, gender, 

economic and employment status) were recorded. Participants were classified into groups 

according to socio-economic category (middle, low working class, no income) and 

occupation (professional, skilled, unskilled and unemployed) [39, 41]. In addition, responses 

to the general and oral health questions were recorded using a 5-point Likert-type scale: for 

example, responses for rating aspects of dental health ranged from very poor (score of 1) to 

very good (score of 5) and for patient satisfaction from not at all satisfied (score of 1) to very 

satisfied (score of 5) [40]. With regard to the OIDP assessment, the sections which focused 

on the OHRQoL required a yes/no response for each of the 10 dimensions included, as well 

as for reasons for patients’ particular responses [39]. The corresponding frequency and 

severity for each dimension was recorded using a 5-point Likert-type scale (no effect to very 

severe effect) [39]. Similarly for health behaviours (including dietary intake) and dental care 

habits, responses were again recorded using a yes/no response or a Likert-type scale [39].    
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Frequencies were calculated for the demographic data and for oral impacts and oral health 

behaviours at pre- and post-intervention stages and recorded according to the first 3 

Kennedy classifications. The associations between qualitative variables (e.g. dental health 

and need for dental treatment and oral impacts) were studied by drawing up contingency 

tables and applying the Chi-square test, or Fisher’s exact test where necessary (p-values 

indicating the significance) at both pre- and post-intervention stages. For comparisons of 

means, the t-Test or, when appropriate, the paired t-Test was used. Cross tabulations were 

also completed between pre- and post-intervention responses using McNemar’s test to 

observe statistically significant differences stated by the p-values. The data were analysed 

using the Epi-Info and R-statistical programmes. 

 

5.3. Results  

5.3.1. Demographics 

The age range of participants was 28-86 years (mean age=57.4, SD=13.1) with a 60% female 

majority. Patients were classified according to socio-economic status (low, middle and high 

income) and occupation (professional, skilled, unskilled, unemployed and/or retired) 

categories. Most patients lived in urban areas (95%), very few were in the upper middle 

class group (1.3%), and most were largely retired (72.2%). The majority of patients were 

unemployed (63.3%), with equal numbers within the other categories at 6.3% in the skilled 

and unskilled groups.  

 

The demographic variables that may be considered as confounders were patients’ general 

health, socio-economic status, level of education and residential location. From an 

assessment of the data, however, no significant results with respect to possible confounders 

were noted. Notably, post-intervention, whereas complaints or negative impacts were 

reported amongst patients from different socio-economic and education levels, the only 

demographic variable showing significant differences was gender. It was also noted that 

most complaints for the different impacts post-intervention were by males in the Kennedy 

Class I and III groups, even though females formed the majority of the sample (Table 1).   
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5.3.2. General Oral Health 

For all patients attending the prosthetic clinic for the specific purpose of receiving a RPDP, 

institutional protocol required that all basic restorative and periodontal procedures had to 

be completed before these prostheses were provided.  

 

At pre-treatment, 31.3% of the total sample indicated their perceived dental health as good 

or very good compared to a post-treatment proportion of 76.3% (p<0.0001). 

Correspondingly, patient satisfaction with perceived oral health was recorded as 76.3% 

(p<0.0001) 6 months after receiving the prostheses. At post-intervention, for both these 

oral health indicators non-significant differences were recorded across the Kennedy 

classifications, although the numbers of those reporting being most satisfied was from the 

Kennedy Class III group (Table 1). Prior to receiving their RPDPs, 82.5% (p<0.0001) of the 

total sample had felt they were in great need of dental treatment whilst this need for 

further treatment decreased substantially by 80% (with the greatest need noted for the 

Kennedy Class I group) after provision of the RPDP (Table 1). Cross tabulations completed 

for the total sample, however, showed highly significant differences between pre- and post-

intervention responses as specified by the p-values obtained after applying the McNemar’s 

test. At post-intervention, significant gender differences were observed with more males 

indicating poor satisfaction and a greater need for more treatment.  

 

5.3.3. Oral Impacts 

Total OIDP score measures prevalence (proportion of subjects reporting one or more daily 

oral impact), extent (number of daily performances affected) and severity (more severe 

effect in one performance) of oral impacts on daily life. Even though the total OIDP score at 

pre-intervention stage was recorded to be fairly low (20.7%), signifying good self-rated oral 

health status, some specific negative oral impacts (eating, smiling, being emotional and 

contact with family) were experienced almost daily. Based on the 5-point scale of responses 

(‘no effect’ to ‘very severe effect’), the negative impacts were reported to have affected 

their daily life severely. However, following treatment with a RPDP and after 6 months of 

usage, the total OIDP score was reduced to 5.9%. The acquisition of a RPDP, which was still 

worn by this cohort of patients, thus seemingly improved their perceived dental health and 

subsequently had a positive effect on their quality of life and OHRQoL.  
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The oral impacts of speaking, cleaning teeth, physical activity (both light and vigorous), 

sleeping and relaxing were unaffected by patients’ oral state, and thus are not reported. The 

oral impacts experienced most frequently by patients with shortened and/or interrupted 

posterior dental arches were those of eating, smiling, being emotional and contact with 

family. Statistically significant reductions in the prevalence of negative impacts were 

observed for eating (20%), smiling (11.3%) and being emotional (15%) following treatment 

with clasp-retained RPDPs across all Kennedy groups (p<0.0001).  

At post-intervention, the negative oral impacts affecting OHRQoL reported were mostly 

from males and from the Kennedy I and III groups for eating, smiling and being emotional 

(Table 1). Only females reported negative oral impacts in the Kennedy Class II group for 

eating and being emotional. Most negative OHRQoL impacts reported were in the following 

descending order: Kennedy Class I, Class III, and lastly Class II groups, and for those impacts 

specified above (Table 1). Negative impacts were reported for patients from different age, 

socio-economic and occupation groups but these were not significant. Only gender 

differences were significant (as mentioned previously).  

 

5.3.4. Associations between General Oral Health and Oral Impacts 

Pre-intervention stage: The association between negative oral impacts (eating, smiling, 

being emotional and contact with family) and perceived dental health data were 

summarized in 5×2 cross tabulation frequency distributions (Table 2). While there was 

variation between the percentages, the differences between them for eating were not 

statistically significant (χ2 = 4.77; df=4; p=0.312) according to the results of a Chi-square test 

(Table 2). The responses of participants changed for eating (recorded as ‘no problems with 

eating’) as their perceived dental health status improved (Table 1).    

 

The results for smiling, being emotional and contact with family versus perceived dental 

health are also recorded in Table 2. Here, the p-values indicate the significance, or 

otherwise, of association, and these were confirmed by Fischer’s exact tests where needed. 

Patients’ responses for dental health versus smiling showed a similar trend to the results for 

eating, but for smiling the trend was statistically significant (χ2 = 11.26; df=4; p=0.024). 

Similarly, for patient satisfaction, the trend was comparable to that of perceived dental 

health, with the percentage of respondents saying ‘Yes’ (that is ‘not satisfied’) decreasing 
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with improved dental health status (Table 2). However, the trend was in the opposite 

direction with need for treatment versus the reported negative oral impacts (eating, 

smiling, being emotional and contact with family), that is the need for treatment was 

perceived as greater when patients indicated experiencing negative oral impacts (Table 2).   

 

5.4. Discussion 

In this study, the oral impacts most noticeably affected pre-operatively were: eating, 

smiling, the emotional state of patients and contact with family. Eating was possibly 

impacted by loss of posterior teeth and their different distributions, while concerns with 

smiling, given that all anterior teeth were present, may be attributed to missing premolar 

teeth, especially in patients who have a broad smile.  

Following treatment with RPDPs, patients generally expressed satisfaction as well as an 

improvement in oral impacts, oral functional satisfaction, and more specifically in OHRQoL, 

although differences across the 3 groups were noted. Overall OIDP scores were lower, 

indicating that the presence of a clasp-retained cobalt-chrome RPDP improved their self-

rated oral health and also the importance that such a denture has for function, and possibly 

aesthetics, amongst this cohort. Any negative responses that were reported after receiving 

RPDPs were from the Class I and III groups, and most were reported by the males. It is 

important to mention that the confounder, viz. provision of basic restorative and 

periodontal treatment prior to all such interventions, could have influenced the changes in 

their responses. The fact that the OIDP was completed 6 months after RPDP placement may, 

however, have reduced this potential effect.   

 

The literature consistently states that the presence or absence of anterior teeth plays a 

major role in how patients respond to treatment with RPDPs, and thus to questionnaires or 

oral health indicators that focus on this treatment option [21]. Having excluded such 

patients from our sample, the responses seem surprising in that a substantial number 

reported negative responses for smiling. Such a response might have been expected had a 

Kennedy Class IV group been included as a cohort. At the same time, it is known that that 

many patients in the community from which our sample was drawn; request to have their 

anterior extracted as a culturally-driven preference. Since the present focus was on reduced 

posterior arches, these patients were deliberately excluded. Accordingly, patients were 
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grouped according to their Kennedy classification, into the first 3 classes only. These three 

groups facilitated recording specific results reflecting the QoL or OHRQoL with different 

posteriorly reduced and interrupted arches. The specific number of posterior occluding units 

was not reported, which is an important aspect that should be explored further, considering 

the body of evidence related to benefits of a functional dentition [11-33].          

The reactions and responses of patients in this study were somewhat at variance with what 

some of the literature has indicated. Whether this might in some way be on account of 

patients’ lack of knowledge of the potentially negative effects of distal extension clasp-

retained RPDPs for Kennedy Class I and II scenarios, including the risk they could pose to the 

remaining teeth, is difficult to say [24, 34]. Research has shown that patients frequently do 

not use their distal extension clasp-retained RPDPs [1, 21, 42]. A survey conducted by 

Jepson et al. (2003) illustrates this point very well, with only 40% of RPDP patients actually 

wearing their dentures, and do so especially when the anterior components were a priority 

[21].   

 

Perhaps also related to the observation of improved OIDP score after clasp-retained RPDP 

provision is the lack of knowledge related to the benefits of the non-interventional rationale 

of the SDA concept (which has indeed been accepted in South African Oral Health Strategy) 

among undergraduate students, clinical teachers and general practitioners [22, 32]. It 

follows that such a lack of awareness on the part of clinicians of the benefits that the SDA 

concept offers would likely not be conveyed to patients for whom such an option for 

managing reduced posterior occlusions is both viable and valid [22, 32]. It can also be 

speculated whether the fact that students’ clinical education is premised upon achieving 

clinical requirements for graduation, and a ‘fee-for-service’ dental care system, compounds 

the problem of poor dissemination and uptake of the SDA concept. Thus, while the 

observed reduction in the total OIDP scores post-treatment indicates patients’ satisfaction 

with prosthetic treatment that addressed their main complaint, whether this was so 

because it is actual or the perceived norm in clinical practice needs also to be investigated 

further.  

 

In addition, the general absence among dental professionals of a patient-centred treatment 

approach has been noted. Gotfredsen and Walls (2007) were explicit about how patients 
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have difficulties in voicing their opinions regarding oral function and their treatment 

requirements to practitioners [1]. They suggest that patients be guided by evidence-based 

concepts when being treated to ensure a more patient-centred approach, and at the same 

time emphasizing the need for educating patients with regard to all the treatment options, 

as well applying validated indicators to assess their needs [1]. Knowledge related to the 

different oral health indicators introduced over time that address diverse aspects of quality 

of life are thus very important. The OIDP index is a comprehensive indicator that addresses 

perceived needs of patients based on the daily activities of the individual [26, 36, 39]. The 

severity of the condition with respect to function can be determined and indeed, the 

changes following treatment with appropriately-designed RPDPs were very noticeable in the 

present population. As a follow-up to this research, however, it would be useful to 

investigate the OHRQoL for patients with a classic SDA, and those with a reduced posterior 

occlusion but with acceptable numbers of posterior occluding pairs of teeth, while not 

having any interrupted arches and with intact anterior teeth. Such a design might 

unambiguously indicate whether the need for clasp-retained RPDPs, where cost is a major 

obstacle for readily obtaining these, is overstated in the SA context.     

 

5.5. Conclusions 

In patients presenting with a range of posteriorly reduced, interrupted and/or discontinuous 

arches, the overall negative oral impacts were greatly reduced after provision of clasp-

retained RPDPs. Satisfaction with oral function was increased and OHRQoL was improved 

across the 3 Kennedy groups. Total OIDP score decreased significantly (from 20% to 5.9%) 

subsequent to RPDP provision as oral health status and level of satisfaction improved. 

Whereas the value of RPDPs in this SA cohort, which is at variance with many global studies, 

was confirmed, the effects of other possible confounders to this apparent outcome need 

further study.  

 

5.6. Relevance of findings  

The findings of this study show the reliance on a clasp-retained RPDP by this cohort of 

partially dentate SA patients, where application of the SDA concept offering functional 

benefits could arguably have worked equally successfully. It is also apparent that a clinician-

driven treatment approach is still used amongst the population studied, indicating an 
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absence of patient-centeredness in treatment planning. Clinicians should not offer the RPDP 

treatment as the only treatment option, especially to patients who come from a low income 

and education group, when they present for treatment. In light of this, it can only be 

suggested that the outcomes of the study should be investigated further. 
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Table 1 

Demographic distributions and post-intervention patient responses according to Kennedy 

Classifications

  

KENNEDY 

CLASS I 

 

KENNEDY 

CLASS II 

 

KENNEDY 

CLASS III 

 

Total 

1. Demographic Data     

Gender: Male 

                Female 

13 (35.1%) 

24 (64.9%) 

7 (43.7%) 

9 (56.3%) 

12 (44.4%) 

15 (55.6%) 

32     (40%) 

48     (60%) 

Age Category 35-54:  N=14 

55-86:  N=23 

29-54:  N=5 

55-79:  N=11 

28-54:  N=12 

55-83:  N=15 

31   (38.8%) 

49    (61.2%) 

Location: Urban 35 16 25 76    (95%) 

2. Sample Size (N) N=37 N=16 N=27 80 

  

POST-INTERVENTION 
 

3. Oral Health: 

       Good Dental Health 

 

27  (72%) 

  

12   (75%) 

  

22  (82%) 

 

76.3% 

       Patients Satisfied 26  (70%) 12   (75%) 23  (85%) 76.3% 

       Need Treatment 9  (24.3%) 3    (18.7%) 4    (14.8%) 20 % 
     

4. Negative Oral 
Impacts: 
       Eating 

 

9  (24.3%) 

 

3   (18.8%) 

 

4  (14.8%) 

 

20 % 

       Smiling 6  (16.2%) 0 3   (11%) 11.25% 

       Emotional 6  (16.2%) 3   (18.8%) 3   (11%) 15 % 

       Contact with Family 4  (10.8%) 0 3   (11%) 8.8 % 
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Table 2  

Pre-Intervention Associations between General health and Oral impacts indicating patients  

‘Yes’ responses 

 

 

Dental Health 

 

1 

 

2 

 

3 

 

4 

 

5 

 

p-value 

Eating    100 62.5 68 68.2 33.3 § 0.312 

Smiling   100 62.5 32 45.5 33.3 0.024 

Being emotional 100 83.3 52 54.5 0 0.005 

Contact with family 100 50 24 36.4 33.3 0.013 

 

Patient Satisfaction 

 
1 

 
2 

 
3 

 
4 

 
5 

 

p-value 

Eating    76.5 68.8 54.5 73.7 66.7 § 0.617 

Smiling   100 43.8 50 21.1 16.7 <0.001 

Being emotional 82.4 87.5 63.6 42.1 16.7 0.002 

Contact with family 76.5 50 31.8 26.3 0 0.003 

 

Need for Dental 

Treatment 

 
1 

 
2 

 
3 

 
4 

 
5 

 
p-value 

Eating     60 66.7 69 67.6 § 0.997 

Smiling    0 33.3 41.4 67.6 0.009 

Being emotional  20 33.3 55.2 83.8 0.002 

Contact with family  0 33.3 31 56.8 0.034 

KEY: 
Dental Health:                      Patient Satisfaction:                Need for Dental Treatment: 
1= Very Poor                         1= Not at all                               1= Not at all 
2= Poor                                 2                                                 2 
3= Fair                                  3                                                  3 
4= Good                                4                                                 4 
5= Very Good                        5= Very satisfied                        5= A great deal 
 

§: p-value indicates that the results were not significant 
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Chapter 6 
 

Outcomes with a posterior  
Reduced dental arch: 

A Randomized Controlled Trial 
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Outcomes with a posterior reduced dental arch: A Randomized Controlled 

Trial  

Chapter 6 reports on the fifth study, a randomized controlled trial related to the SDA 

concept, and conducted over a period of 3 years. Follow-up of patients will continue after 

the research objectives have been reported.  

 

The chapter further delves into the challenges presented by the traditional sampling 

method, and specifically sample size determination, for clinical research. By this method, 

the required sample size is estimated prior to conducting the research, and doing so in 

advance reduces the chance of an underpowered study. Frequently the sample size thus 

calculated, and needed, can be so large as to curtail or preclude conducting the study. This 

difficulty arose in the early stages of the present RCT and alternatives for estimation of 

sample size were explored. A fuller description of sequential sampling, an approach to 

sample size estimation that is rarely used in dentistry, and which was applied in the present 

RCT, follows below (see Appendix 6.8).  

 

SUMMARY 

The overall aim of this RCT was to determine whether the daily functional needs and 

OHRQoL of young and middle-aged adult patients with a reduced posterior dentition will be 

satisfied and/or improved without having all their missing teeth replaced with a RPDP, as 

compared to having the use of such a prosthesis. The RPDP, which has been shown to be a 

successful treatment option in a previous clinical study (Chapter 5) conducted within the 

same population group was the treatment selected as a replacement strategy for the 

treatment group of the RCT. Patients were educated regarding the SDA and on this basis 

informed consent obtained to be part of this study. The OIDP instrument was the data 

collection tool of choice as it had been validated for the SA context, and measured the 

impact on participants’ quality of life. In addition, a global visual analogue scale (VAS) to 

gauge patient satisfaction and oral health-related quality of life was also used.   

 

Sequential sampling (SS) is a non-probability sampling technique where neither the sample 

size nor the time-frame for data collection is fixed in advance [7-9]. Data are collected and 
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analysed in sets of patients depending on the stopping rule which formed part of the initial 

decision. Regarding the stopping rule, using the available variables of sample size, statistical 

significance and the minimum mean difference set by the researchers, a decision was made 

to: 

i) Accept either the null or alternative hypothesis and stop sampling if the estimated power 

was greater than 80%, or    

ii) Continue sampling if the power calculated is below 80%, and then increase the sample 

size by adding another set of patients [7-9].  

Comparing sequential sampling, in which there is an alternative to stop or to continue , 

sampling, with the traditional type of sampling, where sample size is fixed in advance and 

the null hypothesis is either accepted or rejected or the alternate hypothesis is accepted, 

the difference with respect required sample size is evident [5, 7-9].  

Patients from the ‘no-denture’ group were very satisfied with their non-denture status, 

including functioning without having their teeth replaced with RPDP. Compared to them, 

patients from the ‘denture’ group were not satisfied and could not function adequately with 

a RPDP, which was contrary to the previous study.  

 

PUBLICATION 

This paper has been accepted for publication by the Journal of Oral Rehabilitation; 

Publication citation: Khan, SB. Chikte, UME. Omar, R. (2017). Outcomes of interventions 

with a posterior reduced dental arch: A Randomized Controlled Trial. J Oral Rehabil 

(Accepted); doi: 10.1111/joor.12549 

 

The PhD candidate developed the protocol and submitted it for ethics approval to the 2 

institutions, independently obtained all information related to research participants 

(including consent) and extracted basic demographic data. The basic restorative and 

preventive procedures were completed by the service-rendering department of the 

University of the Western Cape, the allocation of intervention was completed by a research 

assistant and clinical prosthodontic procedures were completed by a dentist who also 

teaches in the academic setting. The PhD candidate then completed the questionnaires (VAS 

and OIDP) 3 months after receiving the interventions, extracted, assessed and interpreted 

the data (the statistician assisted with calculating the data). The manuscript (including all 
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corrections from both supervisors and journal reviewers who provided guidance and critical 

comments) was completed by the PhD candidate. All authors approved the final manuscript. 

Information Letter, Demographic Details form, Global VAS, Consent Form, Ethics Approval, 

RCT registration with clinicaltrials.gov, the CONSORT statement and Description of 

Sequential Sampling are included as Appendices 6.1-6.8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stellenbosch University  https://scholar.sun.ac.za



119 
 

ABSTRACT 

 

Objective: To compare function, patient satisfaction and quality of life of patients with a 

posterior reduced mandibular arch with those who had all missing teeth replaced with 

removable partial dentures. 

 

Methods: Patients with at least 3 and not more than 6 posterior occluding pairs of teeth 

were enrolled sequentially and randomized into one of two treatment groups: a denture 

and no denture group. A research assistant allocated interventions; concealment was 

ensured using opaque-sealed envelopes. Analysis of data was performed in stages, adding 

samples of 10 incrementally, and stopping when the relevant statistical tests indicated a 

clear conclusion as judged by the power set at 80% or above. Study outcomes included 

patient satisfaction, function and survival of remaining teeth at 3 and 12 months post-

intervention, using a visual analogue scale and the Oral Impacts on Daily Performance) 

Statistical analysis was performed by the ‘intention-to-treat’ principle. 

 

Results: Age range of included patients was 23-55 years (mean=42.3; SD=9.2), with 78% 

being females. Most patients (70%) belonged to the low- or no-income group. Nine patients 

left the study, for different reasons. Primary outcomes for the denture group: 10% of the 

patients were not satisfied and 20% were unhappy with their function; for the no-denture 

group: 85% of the patients (with 15% having left the study) were satisfied with both their 

function and their non-denture status.      

 

Conclusion: Patients with posterior reduced mandibular dental arches reported greater 

perceived satisfaction, function and quality of life compared to those who had received a 

cobalt-chrome clasp-retained partial removable prosthesis.      

 

Registered at Clinicaltrials.gov; Identifier: NCT01597206 
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6.1. Introduction 

Research data increasingly support a functional approach in treatment planning. In 

prosthodontic clinical decision-making for older patients, such an approach not only 

encourages patient input, but has been shown to achieve improvements in subjective 

function and quality of life (QoL), thus ensuring overall treatment success [1-3]. A functional 

approach also addresses the discrepancies that are known to exist between accepted 

normatively-defined clinical practices and patients’ evaluations of their oral functional 

needs [1, 2-6].  

  

Results from several randomized and non-randomized clinical trials (RCT and CT) related to 

the shortened dental arch (SDA) concept have indicated its functional effectiveness, and 

application of the concept in selected patients has received general acceptance [4-5, 7-9, 

12]. Examination of these RCTs and CTs, however, highlights their differences, including the 

interventions used, aspects of study design, and outcomes assessed (Table 1) [4-5, 7-9, 12]. 

A recent systematic review (SR) on the SDA concluded that the results of the included 

studies were not always consistent, and that generalizability may only be possible for 

specific regional and, perhaps cultural contexts [12]. Since tooth loss and oral function are 

indicators of the oral health status of individuals and communities [13], their impact on the 

perceived need for replacement of missing teeth is critical [2, 14-15]. Studies have indicated 

that the loss of teeth and their location significantly affect the oral health-related quality of 

life (OHRQoL) of patients [2, 6, 15-16]. The evidence for dentitions with fewer teeth, such as 

an extreme SDA confirms the negative effect on function and OHRQoL [1, 2, 6, 15].  

 

Of the several available instruments for measuring OHRQoL, the oral impact on daily 

performance (OIDP) tool is a multidimensional instrument that provides information related 

to oral conditions [4-6, 12-13, 15-16, 17]. When used concurrently with clinical measures, a 

more comprehensive assessment of patients’ oral status may be determined [13, 17]. The 

OIDP has been validated, and together with a global visual analogue scale (VAS), may be 

used to assess oral status, patients’ satisfaction and OHRQoL [13, 17].  

Given the wide variations in missing posterior tooth distributions, the definition of a SDA 

has evolved [2-3, 15]. A less formulaic, and perhaps more generic, clinical description may 

thus include a posteriorly reduced dental arch (PRDA) with 3-4 symmetrically- and 5-6 
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asymmetrically-arranged posterior occluding pairs (POPs) of teeth [1-2]. In some situations, 

specific occlusal arrangements as in PRDAs which include the classic SDA are considered 

acceptable and adequate for oral function, occlusal support and stability [2, 15].  

 

South Africa (SA) is a developing country, which by virtue of its wide socioeconomic 

disparities, affords only a limited range of treatment procedures for the majority of its 

population at public health clinics (viz. extractions, fillings and preventive procedures); at 

the same time, the exorbitant costs associated with current prosthodontic treatment 

options (complete or partial removable, or conventional or implant-retained fixed 

prostheses) that are provided by private practitioners make these options inaccessible for 

most. Management approaches such as the SDA or PRDA would seem to be an appropriate 

primary healthcare measure for the underprivileged majority of the population [18].   

 

The aim of this study was to determine whether the daily functional needs and the quality 

of life of adult patients with a posterior reduced mandibular dental arch would be satisfied 

without having all their missing teeth replaced with a mandibular removable partial denture 

prosthesis (RPDP), as compared to having a prosthesis. The null hypothesis was that, in adult 

patients with a posterior reduced mandibular arch, there would be no difference in oral 

functional satisfaction and quality of life with or without the presence of a prosthesis to 

replace all missing teeth.     

 

6.2. Methods    

Ethical clearance was obtained from the Research and Ethics Committees of Stellenbosch 

University (Registration No: S13/04/066) and University of the Western Cape (UWC) 

(Registration No: 12/5/14), SA. This single-centre double-blinded RCT was designed 

according to the guidelines of the International Organization for Standardisation 

(ISO/EN540) and the Guidelines for Good Clinical Practice (GCP) in SA [19-20]. Informed 

consent was obtained from all patients prior to commencement according to the 

Declaration of Helsinki [21]. The results of this study are reported according to the 

Consolidated Standards of Reporting Trials (CONSORT) statement [19, 22]. The design 

aspects, study outcomes, data collection, follow-up details can be viewed in a detailed 

protocol and can be accessed at: clinicaltrials.gov; Identifier: NCT01597206. 
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6.2.1. Sampling for the study 

Initially, the RCT sample recruited at the UWC dental hospital included patients with a 

classic SDA scheme for the mandible only, and requesting a RPDP. They were randomly 

allocated into one of two treatment approaches: Group A, with a cobalt-chrome RPDP as 

intervention; and Group B, with no RPDP (viz. a classic SDA), as control [19]. In both groups, 

reduced and interrupted dentitions would first have been restored to the classic SDA 

scheme using fixed partial denture prostheses (FPDPs) [23].  

 

The standard hypothesis testing method to estimate sample size, using the primary 

outcome of patient satisfaction, indicated that 420 patients (210 per study group) needed to 

be recruited. But after conducting a pilot study (N=6), patients with these specific clinical 

criteria were not easily obtainable. Thus, alternative recruitment criteria were set: 

traditional sampling changed to sequential sampling; sourcing of patients was extended to 

include public health clinics; eligible mandibular arch types were modified from only classic 

SDAs to patients with 3, and not more than 6, posterior occluding pairs (POPs) of teeth, and 

a complete natural maxillary arch or one rendered as complete by provision of either a 

complete or partial denture [2]. For this double-blinded RCT, healthy young adult patients 

(21-55 years) having a mandibular PRDA with 3 and not more than 6 POPs formed the final 

sample (Table 1).  

 

Sampling was thus by necessity sequential and the data were similarly analysed 

sequentially. Because VAS questions 4 and 5 were related to the intervention (i.e. ‘the 

impact of the intervention on the patients’ oral health’ and ‘quality of life’, respectively), 

they were used as the primary variables upon which the conclusion to stop sampling was 

based (Table 2) [26-27]. Patients were included as they presented for treatment and the 

allocation of mandibular intervention was made pairwise into the two study groups A and B. 

Sample size was not fixed in advance but finalized as data was obtained. For this purpose, a 

pre-defined stopping rule had to be set: 

a) If the estimated power was greater than 80%, accept either the null or alternative 

hypothesis and stop sampling, or   

b) Continue sampling and increase the sample size incrementally by 10 patients [26-27].  

 

Stellenbosch University  https://scholar.sun.ac.za



123 
 

Assessment of data collected was performed sequentially on sets of N=10 patients, using a 

two-sample t-Test to determine the power of the study which was set at 80% and above. 

The first set of N=10 patients was thus Stage 1 of the sequential process, and N=20 was 

Stage 2, and so on. For this assessment, a mean difference of 20 (which was a figure 

considered by the researchers to indicate the smallest difference that may be considered 

clinically important) between the 2 groups for variables VAS4 and VAS5 and a statistical 

significance of 0.05 was set ([5]. The decision to continue sampling was based on the power 

determined at each N=10 increment; further sampling and analysis, which would similarly 

be completed sequentially, stopped as significant results were obtained [26-27].   

 

All basic restorative and preventive procedures were completed by the UWC service-

rendering department and the maxillary RPDP or complete denture and mandibular FPDPs 

were constructed by a clinical assistant according to standard clinical protocols [23]. 

Patients were enrolled sequentially and randomized into the study; interventions were 

allocated by a research assistant using sealed opaque envelopes into: Group A to replace all 

missing mandibular posterior teeth with a cobalt-chrome clasp-retained RPDP following 

standard prosthodontic design principles and constructed by the clinical assistant; or Group 

B with a mandibular PRDA (Figure 1) [17, 23]. The principle researcher and statistician were 

blinded to the treatment allocation and clinical treatment procedures and data identified by 

numbers were thus submitted anonymously.    

 

6.2.2. Outcomes  

The following subjective and objective outcomes with the mandibular intervention were 

determined:  

(i) Primary outcomes: patient satisfaction, oral function and OHRQoL; and  

(ii) Secondary outcomes: clinical performance, survival of remaining teeth and mandibular 

RPDP (caries, periodontal problems, loss of teeth, or inability to wear the RPDP), or a change 

in treatment allocated.  

 

Evaluation of the outcomes was performed by the principal researcher 3 and 12 months 

after receiving the intervention, as applicable, using the global VAS and OIDP [13, 17, 24]. 

The global VAS is a 100 mm scale comprising 5 questions which focused on patient 
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satisfaction, need for treatment and quality of life regarding the current state of their teeth 

and the intervention provided. Questions 1-3 were completed at baseline and prior to 

provision of the intervention, and questions 4-5 were completed 3 months after receiving 

the intervention [17]. The specific oral impacts questions in the OIDP relating to OHRQoL 

measures include oral function, oro-facial appearance and psychological impact [13]. The 

OIDP gave an overall rating of patients’ satisfaction as well as oral health, QoL and OHRQoL.  

 

Statistical analysis of data was completed by the ‘intention-to-treat’ principle and patients’ 

personal details were omitted for this phase [25]. Analysis included finalizing the sample 

size, frequency calculations of demographic data, oral impacts and VAS scores, calculation of 

correlation coefficient and comparisons using the two sample t-test [25].  

 

6.3. Results 

At Stage 1 (N=10) and Stage 2 (N=20), the power determined was below 80% and thus 

unacceptable; recruitment of further sets of patients thus continued (Table 2). At Stage 3, 

the sample size was acceptable (N=30) on the basis that the power of the study was 

calculated as 80% and above (Table 2) [26-27]. At this stage, further recruitment of patients 

could have been stopped, but we wanted to see the effects on outcomes with additional 

groups of ten participants (N=40 and N=50) (Table 2).  

 

6.3.1. Demographic data obtained at baseline 

Fifty patients were included in the RCT, with ages ranging from 23-55 years (mean= 42.3; 

SD=9.2), and with a bias towards the female gender at 39 (78%) (Table 3). Education level of 

patients indicated that 41 (82%) had been to school. Many worked in the public sector, 19 

(38%) in all, or were unemployed, 26 (52%). Seventy percent were in the ‘low’ or ‘no 

income’ category. The periodontal status of the group at baseline was acceptable (a 

requirement to be enrolled into the study) with acceptable oral hygiene practices, with 38 

(76%) brushing teeth twice a day).  

 

6.3.2. Patient satisfaction, QoL and OHRQoL  

At baseline, using the global VAS (0-100 mm scale): 41 (82%) had a score of below 50 mm 

and rated the state of their mouth or teeth poorly, while 42 (84%), with a score of 50 mm or 
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less, were not satisfied with their current oral status. Forty nine (98%) of included patients, 

with scores ranging from 50-100 mm, felt that they were in need of treatment (Table 3).  

Three months after receiving the intervention (mandibular denture or no denture), with 

reference to the OIDP questions 8-10: 40 (80%) of all patients indicated an acceptable 

dental health, and 36 (72%) an acceptable patient satisfaction rating (Table 3). The OIDP 

questions were completed after all basic restorative or preventive procedures were 

completed. Three months after receiving the mandibular intervention, only participants in 

the ‘denture group’ rated the effect of the RPDP on their oral health and quality of life 

negatively, relating to questions 4 and 5 on the global VAS (Table 3). 

 

6.3.3. Correlation between VAS and OIDP results 

For satisfaction, the VAS1 question (84% not satisfied with their oral state) was completed 

prior to treatment, while the related OIDP question (76% satisfied and very satisfied with 

their oral state) was completed 3 months post mandibular intervention (Figure 2, Table 4). 

As the VAS4 score (50 mm and above) for ‘rating the effect of the intervention on oral 

health’ increased, patient satisfaction also increased (p=0.05). Similarly, ‘rating the effect of 

the intervention on quality of life’ increased (as reflected in VAS5 scores of 50 mm or more), 

thus increasing patient satisfaction (p=0.05). Both VAS4 and VAS5 scores (i.e. ‘the impact of 

the intervention on the patients’ oral health’ and ‘quality of life’, respectively) indicated a 

negative correlation (viz. a decrease) with the need for treatment (Table 4). 

 

6.3.4. Oral Impacts 

Oral impacts for measures relating to oral function, oro-facial appearance and psychological 

impact, and an overall health rating were fully explored to the extent that OIDP permitted, 

but only significant results are reported. Total OIDP score measures prevalence (proportion 

of subjects reporting one or more oral impact), extent (number of daily performances 

impacted), and severity (more severe effect in one performance) of oral impacts on daily life 

using a 5-point Likert scale [13]. 

Total OIDP score (2.98%) recorded after receiving the mandibular intervention was very low, 

signifying a good self-rated health status. Only 1 patient reported all oral impacts as 

negative, with 6 patients having problems with the oral impacts of eating, and 3 having 
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negative feelings of being emotional. These were experienced daily for the one patient, and 

once a month for the others with similar effects on their daily life.  

 

6.3.5. Outcomes reporting 

From a sample of 50, nine patients left the study: 4 from the ‘no denture’ and 5 from the 

‘denture’ group (Figure 2). Reasons for leaving included: unhappy with being allocated to 

the ‘no denture’ group, losing teeth, moving cities, and work commitments. Only two of 

these patients continued with a change in treatment (Figure 1).  

Data related to the primary outcomes obtained 3 months after receiving the mandibular 

intervention indicated that, for the ‘denture group’, 4% were not satisfied, 12% were 

unhappy with their function, each of which negatively affected the success with the 

allocated intervention (Figure 2). In comparison, for the ‘no denture group’, all of those who 

remained in the study were satisfied with their non-denture status and content with their 

function.  

Regarding clinical performance, 2 patients complained about adapting to the mandibular 

RPDP and another mentioned the instability of the lower free-end saddle. No other negative 

secondary outcomes were reported by either group at this stage (Figure 2).  

One year after treatment, no negative reports were received regarding patients’ PRDA 

status or any other secondary outcomes. However, reports of adaptation to RPDPs (both 

upper and lower), the need for a restoration in the maxillary arch and the usual check-ups 

were recorded.      

 

6.4. Discussion 

The main finding in this RCT was that patients with a PRDA on the mandible reported 

greater satisfaction, and perceived success of treatment relating to function and OHRQoL 

without a RPDP compared to those who had had their missing teeth replaced with a cobalt-

chrome clasp-retained mandibular RPDP. This was encouraging given the known constraints 

on access to conventional prosthodontic treatment for a large proportion of partially 

dentate patients, especially in developing countries. A functional approach to treatment 

planning that the present findings would appear to support also addresses the differences 

that are known to exist between normatively-defined clinical practices and patients’ 

evaluations of their oral functional needs [1, 2-6]. Furthermore, none of the present PRDA 

Stellenbosch University  https://scholar.sun.ac.za



127 
 

patients not provided with a RPDP expressed the need to have their missing mandibular 

teeth replaced 12 months post treatment. Clinically, the significance of these results cannot 

be overstated especially coming from a resource-constrained setting such as SA.       

A not infrequent concern of patients allocated to the ‘denture group’ was regarding the use 

of distal extension mandibular dentures, which has also been reported in the literature [1-4, 

14, 28-29]. These concerns typically relate to ‘adapting to dentures’ and the ‘high 

expectations’ patients have with RPDPs [3, 10, 23, 28-29]. Equally, the positive responses 

from the ‘no denture group’ that imply acceptable function, satisfaction and OHRQoL with a 

PRDA concur with extensive literature elsewhere, albeit whose context was not identical 

with the present study [1-10, 15-16, 18, 29-30].  

 

The sequential sampling used in the present study made it possible to purposefully limit the 

sample size. Thus, patients’ responses were statistically validated when the analysis 

indicated no difference in their responses, from one staged point to the next, when 

comparing denture wearing to non-denture wearing patients as regards function, comfort, 

aesthetics, patient satisfaction and OHRQoL. Moreover, several primary and secondary 

research studies have concluded that the SDA treatment option is justified on the basis of 

reduced costs, patient satisfaction and temporomandibular concerns [1-10, 15-16, 18, 29-

30]. Lastly, problems experienced by patients with mandibular RPDP usage were 

comparable with those previously reported as it relates to function, comfort, aesthetics, 

limitations of denture-wearing, increase in root caries formation and costs of RPDPs [1-12, 

14-16, 18, 28-30].  

 

The clinical implications of these results emphasize the need for evidence-based practices. 

Patients are receptive to such alternative treatments, especially when the clinician has 

adequately educated and guided them to practices that would be beneficial to them. 

Approaches such as the SDA or PRDA may be considered primary healthcare measures and 

may address the widespread socio-economic constraints.  

A RCT study design is by its very nature challenging. Making changes to what is already a 

complicated design may present with even more difficulties. The sampling method adopted 

in this RCT is fairly novel and has rarely been used in clinical dental research, so that its 

implementation may be regarded as a limitation. While a small sample size may be 
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construed as a limitation, an explanation following statistical validation has been provided 

with the power calculated to be above 80% (and minimizing sampling error). Nevertheless, 

some researchers may disagree about the generalizability of the results to the population at 

large given the small sample size. Gender bias may also be considered a limitation, but the 

random inclusion of patients was from the general population who were in need of denture 

treatment and who visited the University and general public hospitals. No stratification for 

age or medical conditions was conducted and this may also be regarded as a limitation. 

Moreover, the exclusion of patients treated with FPDPs or implant-retained prostheses, and 

the use of one examiner for recalls may also be considered as limitations.  

 

6.5. Conclusion 

Patients with a mandibular PRDA reported greater satisfaction, perceived success of 

treatment relating to function and OHRQoL without a RPDP compared to those with a 

complete dental arch that was extended with a cobalt-chrome clasp-retained RPDP.  
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Figure 1 

Prisma Flow Diagram
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Figure 2 

Primary and Secondary Outcomes reported with the interventions in the Mandibular Arch:  

‘Denture’ or ‘Posterior Reduced Dental Arch’ (viz. ‘No Denture’) 
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Table 1 

Comparison of Randomized Controlled Trials related to the Shortened Dental Arch  

 BRITISH 
Jepson et al 

2003 
 

GERMAN 
Wolfart et al 

2014 

IRISH 
Mc Kenna et al 

2012 

SOUTH 
AFRICAN 
Khan et al 

Sequence 
Generation 

Computer 
Generated  
Numbers 

Randomly 
Permutated  
Blocks 

Computer 
Generated  
Schedule 

Randomly Allocated 
Pairwise 

Allocation 
Concealment 

Clinician not 
involved in process  
No indication how it 
was done 
 

Patients stratified 
for Age/ Sex  

Warranted; 
Randomization 
occurred centrally  
 

Patients stratified 
for Treatment 
Centre/ Age  

Allocation 
concealed and 
Randomization  
(Assistant)  
Patients stratified 
for Age/ Gender 

Opaque Sealed 
Envelopes 
(Assistant) 

Blinding Double Blinded: 
1. Clinician to 
Allocation process 
2. Statistician 

No Blinding: 
Not possible to blind 
clinician as 
treatments differed 

Single Blinded: 
Clinician to 
Allocation 

Double Blinded: 
1. Researcher to 
Allocation 
2. Statistician 

Sample Size  
(N) 

N=60 
Bridge Group = 30 
RPDP Group = 30 
 

Sample size: 
Hypothesis Testing 
using Power 
calculations set at 
80% on Survival 
data/  

N=215 
RPDP Group = 109 
SDA Group = 106 
 

Sample size: 
Hypothesis Testing 
using Power 
calculations (75%) 
on tooth loss. Multi-
Centre Analysis 
Method of O’Brien/ 
Fleming; 

N=44 
RPDP Group = 21 
SDA Group = 23  
 

Sample size: 
Hypothesis Testing 
using Power 
calculations (80%) 
on SDA patients not 
worst off than RPDP 
group 

N= 50 
RPDP Group = 25 
PRDA Group = 25 
Sequential Sampling 
& Analysis (Power at 
80%; Min. Mean 
difference=20) on 
the effect of RPDP/ 
PRDA on Quality of 
Life 
Predetermined 
Stopping Rule 

Clinical Set Up A Dental Hospital 

 
Requests for RPDP  
Max 8 lower teeth 
Ant teeth replaced: 
FPDP/ RPDP; No 
Maxillary molars 

14 Dental Hospital 
Centres 

 
Anterior teeth 
replaced: FPDP 
Classic SDA  

Patients recruited 
from 2 Hospital 
Settings;  

 
Min of 6 teeth  
SDA restored with 
RBB (10 contacts) 

University Dental 
Hospital 

 
Requests for RPDP 
Anterior teeth  
Man POPs: 3-5  
Maxilla: Complete/ 
RPDP  

Gender 

 
Age Category 

M = 25 
F = 35 
 

39-81 years 
Median Age: 67  

M = 68 
F = 82 
 

35 years and over 
Median Age: 59.6  

M = 16 
F = 28 
 

65 years and over 
Median Age: 68.2  

M = 11 
F = 39 
 

23-55 years only 
Median Age: 42.3  
(SD=9.2) 

Intervention 
 

Group 1: Cantilever 
RBB 
 
Group 2: Cobalt-
Chrome RPDP 

Group 1: RPDP 
molars (precision-
attachments  
Group 2: Classic SDA  

Group 1: RPDP 
 
 
Group 2: RBB/ FPDP 

Group 1: RPDP 
(Cobalt-Chrome) 
 
Group 2: No RPDP/ 
PRDA 
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Table 1 

Comparison of Randomized Controlled Trials related to the Shortened Dental Arch 

(Continued) 

 BRITISH 
Jepson et al 

2003 
 

GERMAN 
Wolfart et al 

2014 

IRISH 
Mc Kenna et al 

2012 

SOUTH 
AFRICAN 
Khan et al 

Outcomes: 
Primary 
 
Secondary 
 

1. Survival of 
RPDP/FPDP; Dietary 
Nutrient Intake 
 

2. Caries incidence; 
Satisfaction; 
periodontal status 

1. First Tooth Loss 
 

2. OHRQoL; Second 
Tooth Loss; Caries; 
Periodontal lesions; 
TMJ; Dysfunction; 
RPDP problems  

1. OHRQoL; Mini-
Nutrient 
Assessment;  
 

2. Survival; 
Nutritional status; 
Cost Effectiveness  

1. Satisfaction; 
OHRQoL; Function 
 

2. Intervention 
Success; Caries; 
Periodontal status; 
Tooth loss; Change  

Instruments/  
Tools  

Self-designed 
questionnaire  
2-3/day Food Record 
 

OHIP-49 (German 
version) 

OHIP-14 
Caries Assessment 
system;  

OIDP 
Global Visual 
Analogue Scale 

KEY: 
SDA: Shortened Dental Arch 
RCT: Randomized Controlled Trial 
OHRQoL: Oral Health-related Quality of Life 
RPDP: Removable partial denture prosthesis 
FPDP: Fixed partial denture prosthesis 
TMJ: Temporomandibular joint  
RBB: Resin Bonded Bridge 
OHIP: Oral Health Impact Profile 
OIDP: Oral Impact on Daily Performance 
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Table 2 

Sequential Sampling: Calculations using a Two-Sample t-Test  

   Minimum  
Mean Difference 

Standard 
Deviation (SD) 

Statistical 
Significance 

Power 
% 

Sample Size (N) 
per stage 

VAS Question    Sample Size  
    for Analysis 

    

N=10 4 5 *20 20.28 0.05 27.9% 

 5 5 20 22.86 0.05 23% 

       

N=20 4 10 20 15.40 0.05 78.4% 

 5 10 20 17.11 0.05 69.5% 

       

N=30 4 13 20 13.92 0.05 93.9% 

 5 13 20 16.43 0.05 84% 

       

N=40 4 17 20 12.39 0.05 99.4% 

 5 17 20 14.61 0.05 97.4% 

       

N=50 4 20 20 18.36 0.05 # 91.9% 

 5 20 20 19.15 0.05 # 90.2% 

       
KEY: 
VAS: Visual Analogue Scale (100mm ruler) 
VAS Question 4: How would you rate the effect of the intervention on your mouth/ oral health? (Responses: Very Bad to Excellent) 
VAS Question 5: How would you rate the effect of the intervention on your quality of life? (Responses: Very Bad to Excellent) 
 
* Minimum Mean difference for VAS4 and VAS5 which are considered clinically important and are important in determining the Power of the T-tests 
# The power calculated decreased as the data included an unexpected extreme response (an OUTLIER).
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Table 3  

Detailed comparison between two intervention groups  

 
 

 POSTERIOR 
REDUCED DENTAL 

ARCH GROUP 

          DENTURE  
GROUP  

Pre-Intervention    

Baseline data: Sample (N) recruited  25 25 

 Gender (Females) 21 18 

 Full Maxillary 

Denture 

5 7 

 VAS 1 (<50mm) 22 19 

 VAS 2 (<50mm) 21 21 

 VAS 3 (50-100mm) 25 24 

Post- Intervention    

3 Months: VAS 4 (65-100mm)                 21 (p=0.05) 18 

 VAS 5 (58-100mm)                21 (p=0.05) 18 

    

 OIDP 8: Good                    21  19 

 OIDP 9: Satisfied                19 (p=0.05) 17 

 OIDP 10: No 

Treatment 

               20 (p=0.05) 18 

 OIDP: 13a (eating) 1  4 

            13b (speaking) 0 2 

            13i (emotional) 1 2 

Primary Outcomes: Patient Satisfaction                  21 (p=0.05) 18 

 Function                  21 (p=0.05)                 14 (p=0.05) 

Secondary 

Outcomes: 

Success of Treatment                 21 (p=0.05) 15 

 Treatment Change 2 2 

 Patient Loss 4 5 

KEY: 
VAS: Visual Analogue Scale 
OIDP: Oral Impact on Daily Performance  
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Table 4 

Correlation coefficients for VAS questions versus OIDP questions rating oral health, patient 

satisfaction and need for dental treatment 

  

Oral Impacts on Daily Performance Questions  

 

VAS Questions 
Dental Health Patient Satisfaction Need for Treatment 

State of Mouth -0.003 
 

0.109 -0.261 

Satisfaction -0.018 0.014 -0.256 

Need Treatment -0.042 -0.130 0.225 

Intervention on 
Mouth 

0.566 §  0.628 (p=0.05)          §  -0.536 
(p=0.05) 

Intervention on 
Quality of Life 

0.465 §  0.648 (p=0.05) -0.452 

 

KEY: 
VAS: Visual Analogue Scale                                                     OIDP: Oral Impacts on Daily Performance 
PRE-INTERVENTION (Baseline):                                              POST-INTERVENTION (3 months Post Intervention): 
Questions VAS1, VAS2 and VAS 3                                          Questions VAS4, VAS5, OIDP8, OIDP9 and OIDP10   
 
§: Indicate Significant Correlations 
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An Overview of Systematic Reviews Related to Aspects of the Shortened 

Dental Arch and its Variants in Adults  

 

Chapter 7 reports on the sixth study, an overview of published systematic reviews related to 

the SDA concept that seeks to critically appraise their scientific merit. An overview forms 

part of the range of secondary types of research methodologies that are available. 

 

SUMMARY 

This overview was performed in order to provide a synthesis of SRs by assessing the rigour 

with which each of the earlier SRs were conducted across the world, the bias within each 

study, as well as its novelty. Undertaking secondary research using methodologies that have 

not previously been applied in relation to SDA research, adds a broader dimension to 

current knowledge, and makes this work even more unique. In addition, by critically 

evaluating secondary studies would add credibility, making the outcomes of completed 

research even more reliable. For the present overview, according to the AMSTAR evaluation 

5 of the included studies were recorded as high quality studies and the remaining 4 were of 

medium quality. The reliability of results of these studies was confirmed. A limitation of the 

current study important to mention relates to the detailed comparison of the characteristics 

of included studies for this overview, though a brief analysis of some significant features 

have been made in Table 2. Disseminating the consolidated information gained makes 

acceptance by professionals and clinical implementation easier, so ensuring the translation 

of knowledge more readily. Aside from highlighting the validity and reliability of research 

related to the SDA, the overview also seeks corroboration of one of the underlying human 

rights and academic perspectives of this dissertation.   

   

PUBLICATION 

This paper has been published in the International Journal of Prosthodontics; Publication 

citation:  

Khan, SB. Chikte, UME. Omar, R. (2017). An Overview of Systematic Reviews Related to 

Aspects of the Shortened Dental Arch and its Variants in Adults. Int J Prosthodont: 

30(4):357-366. DOI:10.11607/ijp.5287. 
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The PhD candidate developed the protocol (with input from both supervisors), submitted 

the protocol for ethics approval, independently conducted the electronic searches, screened 

the searches, selected the studies for inclusion, and extracted the data and assessed the 

methodological quality of included studies using the AMSTAR tool. A research assistant 

independently assessed the findings, completed data extraction and the AMSTAR checklist 

for each included systematic review. The PhD candidate interpreted the final data and 

completed the manuscript, including all corrections from both supervisors and journal 

reviewers who provided guidance and critical comments. All authors approved the final 

manuscript. 

 

The AMSTAR Checklist used for this study and Ethics Approval are included as Appendices 

7.1 and 7.2.  
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ABSTRACT 

 

Aim: To conduct an overview of systematic reviews (SRs) related to aspects of the shortened 

dental arch (SDA) and its variants, and critically appraise the methodological quality of the 

included SRs using the AMSTAR checklist.    

 

Methods: A comprehensive computerized search and hand-searching of reference lists were 

conducted for SRs related SDAs to identify publications from 2000-2016. All authors and a 

research assistant independently screened the results of the electronic searches using an 

eligibility form and extracted information using a specially designed pre-piloted data 

extraction form. An 11-question AMSTAR checklist was completed for each included SR. 

Disputes were resolved by discussion between all researchers and results collated and 

interpreted.   

 

Results: For the period 2007-2016, the search yielded 9 SRs incorporating 228 related 

articles. The research questions for each SR differed but were related to SDAs, thus the 

included articles were similar across SRs. Characteristics such as aims/objectives, study 

outcomes and conclusions of the 9 included SRs were compared. The AMSTAR evaluation 

indicated that 5 out of 9 studies were of a high quality (used a rigorous methodology) and 

the remaining 4 were of medium quality. All 9 SRs provided designs and characteristics of 

included studies. None of the SRs assessed publication bias. 

 

Conclusion: Seven out of the nine SRs drew positive conclusions regarding the SDA concept, 

finding it functionally sound although some suggested that more high quality primary 

studies are still needed. The AMSTAR calculation indicated that most included SRs had an 

acceptable methodological quality, emphasizing the reliability of their results.  

 

Keywords 

Shortened dental arches; Systematic reviews; Oral Function; Quality of evidence; AMSTAR 

checklist 
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7.1. Introduction 

It is well known that translation and clinical implementation of even the most compelling 

research evidence takes a long time. One example of this presented in the literature is that 

it took more than 20 years before the documented evidence for using intravenous 

streptokinase for the management of acute myocardial infection became the norm [1]. 

Similarly, although ample evidence for the benefits of the shortened dental arch (SDA) 

approach as a viable treatment option for a number of population groups is available, there 

has been a noticeable lack of translation into clinical practice in these settings [2-3]. The 

reasons for this are not fully understood, although undergraduate curricula and syllabi, 

clinical teachers’ educational backgrounds and beliefs, and societal factors play a role [3].  

The implementation of the SDA concept may be further compromised as it can be a financial 

disincentive [2-3]. What cannot be contested regarding the SDA is that much of the primary 

research has documented its favorable functional efficacy and patient satisfaction.  

 

At about the same time as Käyser’s (1981) formulation of the SDA concept, a strategy of ‘the 

retention of 20 functional natural teeth throughout life without resorting to the use of a 

prosthesis” was adopted by the World Health Organization (WHO) as part of its oral health 

goals for developing countries [4-6]. Subsequently, this concept has been included in the 

National Oral Health Policy of South Africa (SA) to ensure optimal oral health for all, 

however its inclusion and implementation at a practice level has been absent [2-3, 7].  

Classically, patients having ten pairs of occluding anterior and premolar teeth are 

considered as having SDAs [4-5]. The clinical description of the SDA denotes the occluding 

posterior teeth as occluding units (OU) with one OU equalling two opposing premolars in 

occlusion and two OU equalling two opposing molars in occlusion [5]. Thus the classic SDA 

comprises an intact anterior dentition and 4 symmetrically-distributed posterior OUs [4-5]. 

Other descriptions mentioned in the literature include posterior occluding pairs (POPs) of 

teeth, with 3-4 POPs symmetrically- and 5-6 POPs asymmetrically-arranged, or a posteriorly 

reduced dentition [4-5, 8-20]. These occlusal arrangements have been shown to be useful 

and have been accepted in some of the communities in terms of patients’ ability to function, 

their subjective satisfaction and oral comfort experienced by them with a positive impact on 

their oral health-related quality of life (OHRQoL) [4-5, 8-20].  
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Both primary and secondary studies have indicated that the SDA as an alternative treatment 

approach is scientifically valid and has no harmful effects on the remaining dentition when 

prescribed appropriately [4-5, 8-10, 12-15, 17, 21-32]. The broad findings of these studies 

state that:  

a) twenty anterior and posterior occluding teeth (the classic SDA) are adequate for oral 

function, emphasizing the value of a functional dentition,   

b) patient satisfaction increases with a premolar occlusion and adding occluding molars 

does not improve it any further,  

c) occlusal stability and support is satisfactory with 3-4 POPs of teeth symmetrically- and 5-6 

POPs asymmetrically-arranged, and  

d) OHRQoL is directly proportional to 9 or more pairs of anterior and posterior occluding 

teeth.  

 

Advantages of preserving a functional dentition with 20 teeth, or 4 well-distributed OUs 

have been reported in the literature [4-5, 16-18]. Such an alternative strategy to the normal 

28-teeth when limitations such as cost, patient compliance and/or handicap are a concern 

produces adequate function. The prosthodontic interventions normally used to have molars 

replaced include removable or fixed partial denture prostheses (RPDPs or FPDPs) or implant-

supported prostheses [19-20]. No difference, however, regarding temporomandibular 

problems, and no clinically significant differences in OHRQoL of patients who do not have 

molar teeth are reported [4-5, 16-17]. Indeed, the SDA is regarded as a rehabilitative or 

reconstructive alternative treatment option, whenever its prescription is possible [19-20]. 

More specifically, it can be considered as an appropriate and relevant treatment strategy for 

developing countries, especially in a resource-constrained environment such as SA, for more 

effective management of the needs of the population [2-3].  

Correspondingly, problems related to the use of RPDPs that may mitigate against the 

extension of shortened arches to 28-teeth include the large number of those who find 

RPDPs unacceptable and choose not to wear them due to the limitations of retention, 

support, chewing incapacity and unacceptable aesthetics [4-5, 8, 10, 18, 21-22, 33-34]. 

Moreover, circumstances where patients would be advised against extension of a shortened 

arch include: an increase in caries (especially root caries) and periodontal disease of 

remaining teeth, inconsistent reports of improvement in oral function when using distal-
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extension RPDPs, and the improvement in OHRQoL with RPDPs only when aesthetics is a 

concern but to a lesser extent when chewing ability, speech and comfort are important [4-5, 

8, 10, 18, 21-22, 33-34]. 

 

It is suggested that a rigorous overview related to the SDA will allow the results from 

multiple SRs, conducted in different parts of the world, with slightly different inclusion 

criteria and resulting in different sample sizes but where the findings overlapped, to be 

synthesized [35-36]. Moreover, this SDA overview would facilitate identification of high 

quality and reliable SRs on the topic, explore consistency of findings, create more evidence 

and consequently strengthen the SDA evidence already collected and collated [35-36]. Thus, 

adopting such a rigorous methodology has advantages in that it allows summarizing of 

evidence already collected on the SDA, making the process of translating this knowledge 

related to the SDA to clinical practice easier [35, 37].This type of critical assessment of SRs 

related to the SDA concept has not been completed, thus it is a novel approach to doing 

secondary research [35, 37]. 

In addition each included SR will be critically appraised using the AMSTAR tool (which 

assesses the methodological quality of SRs) (Table 1) [37]. The AMSTAR checklist used for 

this study is an 11-question checklist with 4 responses (Yes/No/Cannot answer/Not 

applicable) and a score of 1 for each ‘Yes’ response (Table 1) [37]. The ratings are grouped 

according to the scores obtained into high (score of 8-11), medium (score of 4-7) and low (0-

3 scores) with the responses following a rigorous explanation and interpretation of what 

constitutes a ‘Yes’ answer [37].  

 The aim of this study was to identify high quality SRs related to the SDA concept and its 

variants, and to explore consistency of findings across reviews with specific reference to 

function, OHRQoL and the various prosthodontic interventions that may be prescribed for 

the purpose of arch extension, when deemed approariate.    

 

7.2. Method 

7.2.1. Protocol Development 

A protocol (Registration No: 15/2/9) was developed (not published) to include all aspects of 

an overview of SR namely: selection criteria, search strategy, selection methods using 
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predetermined eligibility criteria, data collection, data extraction using a preformed data 

sheet, AMSTAR tool to evaluate the methodological quality of each included SR.  

Ethical clearance for the primary studies that were included in each of the SRs used for this 

overview had to have been obtained from the respective institutions involved at that time. 

Written informed consent had also been obtained from the participants in the primary 

studies according to the Declaration of Helsinki [38].  

 

7.2.2. Criteria for considering studies for this Overview 

(i) Type of studies: All systematic reviews making reference to SDAs, including those 

describing different patterns of tooth arrangements and discussing interventions used for 

SDAs were included.  

(ii) Types of participants: Adult male and females aged 18 years and older and having 

different SDAs and/or posterior reduced dental arches. 

 

(iii) Types of outcome measures: Primary and secondary outcomes were pre-specified and 

include: 

a) Primary outcomes   

Subjective- or investigator- or patient-reported outcomes, including outcomes focussing on, 

for example, function, patient satisfaction and OHRQoL in patients with SDAs or any related 

tooth arrangements 

b) Secondary outcomes 

Survival of teeth in patients with SDAs, arrangement and location of teeth (patterns of tooth 

loss); survival of prosthodontic intervention (RPDPs, FPDPs and implant-retained 

prostheses) used to treat SDAs. 

 

7.2.3. Inclusion Criteria 

SRs conducted related to SDAs (including those describing the location of teeth for SDAs), 

and studies that discuss prosthodontic interventions used for SDA patients. 

 

7.2.4. Exclusion Criteria 

 Primary and secondary research studies on animals that did not meet the inclusion criteria 

were excluded from this review.     
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7.2.5. Search Strategy 

A computerized search was conducted for all SRs for the period January 2000 to August 

2016 to identify literature related to the SDA, including studies using the SDA as a treatment 

strategy for partially dentate adult patients within the following databases: Medline, 

CINAHL, The Cochrane Central Register of Controlled Trials (CENTRAL) of the Cochrane 

Library, Science Direct, Science Journals, Scopus, Dentistry and Oral Science Source (DOSS), 

Springerlink and Wiley [35-36]. Further hand-searching was also conducted from reference 

lists of retrieved studies (PEARLing searches).  

Key terms were combined using Boolean operators and search strategies for each database 

and these were developed using their specific functions. A broad search strategy was used 

and it focused on types of reviews related to patients with SDAs: (shortened dental arch OR 

shortened dental arches) AND (literature reviews OR reviews OR systematic review OR 

meta-analysis OR meta-analyses) AND (2000/01/01-2016/08/31).  

Search Limits: Databases were initially searched for SRs published in English for the last 15 

years from January 2000 to December 2015. Another search was conducted on August 

2016.   

The limits included human studies, adult patients and systematic reviews.  

 

7.2.6. Selection Methods  

An eligibility form compiled from the inclusion criteria was used by the review authors and a 

research assistant to independently screen and include potentially relevant studies [35]. 

Studies that did not meet inclusion criteria were excluded and reasons for inclusion were 

reported. Full text articles were retrieved and data extraction was completed by the 

principal researcher and a research assistant on study designs, methods, participants, 

interventions, outcomes, and conclusions from each SR using a specially-designed pre-

piloted data extraction form [36]. Disagreements regarding data extraction were resolved by 

discussion with all reviewers.  

Furthermore, the primary author and a research assistant independently completed the 

AMSTAR checklist or measurement tool that critically assesses the methodological quality of 

SRs (Table 1) [37].  
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7.2.7. Qualitative Analysis 

A qualitative discussion related to the primary and secondary outcomes stipulated for this 

overview from the data extracted from each SR (Table 2). In addition, the AMSTAR checklist 

was completed to assess the quality of each included SR and the scores were calculated 

using the online system where a ‘yes’ answer equalled a score of 1 and a 0 for all other 

responses [3]. Results of the AMSTAR evaluation are summarised in the Tables 3 and 4. 

Observer agreement scores were calculated and disagreements were again resolved by 

discussion between the research assistant and review authors. 

 

7.2.8. Data Synthesis and management 

This process included analysing all Cochrane and non-Cochrane SRs, collating and reporting 

the results separately for the outcomes, namely, the effects of the SDA on patient 

satisfaction, function and OHRQoL and arrangement of teeth. In addition, characteristics of 

each included SR were collated and comparisons between SRs reported using tables and by 

discussion. The results also include a report on the methodological quality of each included 

SR according to the AMSTAR checklist and summarised in the Tables.    

 

7.3. Results  

A comprehensive search generated a combined total of 45 articles and reviews related to 

SDAs (Figure 1). Several duplicates (n=21) of SDA articles obtained from the different search 

engines were excluded, leaving only review articles. The review articles (n=24) included 

other types of non-systematic reviews and after exclusion, only 5 SRs were left. An 

additional 4 SRs were found through hand-searching, leaving a final sample size (n=9) of SR 

as stipulated in the Flow Chart (Figure 1). No SRs were found earlier than 2007, therefore 

the 9 SRs were for the period 2007-2016 comprising of a total of 228 articles (Table 2) [13, 

23-31]. Data collected and the resultant findings of the SRs are described in two sections: 

Characteristics of included SRs, in which a comparison of each SR with respect to the others 

was carried out, highlighting similarities and differences; and a critical evaluation of the 

quality of the evidence provided by each individual SR according to the AMSTAR criteria [37]. 

 

7.3.1. Study Characteristics 

The key features of the included SRs are summarized and reported in Table 2.  
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These are recorded by author, year and location where SR was conducted, aims and/or 

objectives, outcomes, conclusions and the findings related to the SDA (Table 2). It was 

interesting to note that while SRs related to SDAs was conducted in eight different 

countries, each research group tried to answer very different but related aspects of SDA 

research (Tables 2 and 3).  

 

These characteristics are grouped and their differences further explained:   

(i) Design 

The 9 included SRs could be broadly grouped according to their included study designs into 

those where (a) only clinical trials were included and (b) those that included a range of 

designs.  

For group (a) 2 of the SRs by Abt et al. (2012) and Khan et al. (2014) comprised only of RCTs 

and/or non-randomized controlled clinical trials in their analysis [29-30]. Both these SRs 

used the Cochrane format to conduct the SR and thus both completed quality assessments 

of the evidence for any risk of bias using the Cochrane Risk of Bias tool [29-30; 36]. SRs that 

include only clinical trials are considered to be of a high standard as the primary studies 

follow a rigorous methodology, and the SRs completed follow an equally strict methodology 

by including the assessment of the risk of bias of each included study [36].    

 

For group (b) Six of the included SRs by Gerritsen et al. (2010), Faggion (2011), Fueki et al. 

(2011), Shahmiri and Atieh (2007), Liang et al. (2015) and Zhang et al. (2007) each 

comprised of a range of designs (cross-sectional, cohort and case reports) in their study and 

indicated that they did not exclude any studies based upon design [23-28; 31]. The one SR 

by Gotfredsen and Walls (2007), whilst including a mixed range of designs, nevertheless 

excluded other study types such as case reports, expert opinions, animal studies and 

technical descriptions [13].  

Thus it can be said that the ideal SR which forms the apex of the pyramid of evidence for 

effectiveness comprising only of clinical trials as the included primary studies were not 

strictly followed by several of these SRs included for this Overview [13; 23-31].  
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(ii) Research Questions 

Even though the research questions that the authors of the included SRs attempted to 

answer differed, they were all still related to the SDA. Importantly, the articles within the 

included SRs for this Overview were mostly the same. The research questions for the SRs 

related to interventions used oral function and impact on OHRQoL and location and tooth 

arrangements with one epidemiological study determining the state of teeth for a specific 

Chinese community [13, 23-31]. Not surprisingly, the more specific the research question, 

the fewer articles included in the analysis [23, 26-27, 31]; for example, the Gotfredsen and 

Walls SR had a broad research question, thus had more articles included for their study 

(Table 2) [13].     

 

(iii) Outcomes of each SR 

Study outcomes should be pre-specified as primary or secondary when conducting a SR. But 

for the included SRs, outcomes were specified as primary and/or secondary in only three 

out of the nine SRs [25; 29-30]. Aside from the epidemiological study, for the remaining 8 

included SRs, the study outcomes focused mostly on function, aesthetics, patient 

satisfaction and QoL (Table 2).  

 

When comparing the primary outcomes stipulated for the present Overview to those of the 

included SRs, the following was noted (Table 2): most of the included SRs (n=8) provided 

evidence for at least one primary outcome that was also stipulated for this Overview [13; 

23, 25-31], with 7 SRs investigating two or more of the primary outcomes common with the 

present Overview [13; 23; 25; 28-31]. As regards the specific primary outcomes, 7 SRs 

assessed oral function [13; 23; 26-31], 5 SRs assessed patient satisfaction [13; 25; 28-30] and 

OHRQoL [13; 25; 28; 30-31].  

Regarding secondary outcomes, 4 SRs looked at tooth loss [13; 24; 26; 30], and only 4 SRs 

investigated the outcome of survival of intervention [23; 28-30], and 2 SRs looked at 

number, arrangement and location of teeth [24-25]. 

 

(iv) Conclusions 

The SR by Abt et al. stated that there was not enough evidence to make a definitive 

conclusion that one intervention is better than the other, thus the research question was 
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not answered (Table 2) [29]. The Khan et al. SR specified that the SDA as a treatment option 

was encouraging as regards function, patient satisfaction and cost, even though sufficient 

RCTs with acceptable rigor have not been conducted (Table 2) [30]. In addition to this, the 

SRs by Khan et al. and Fueki et al. concluded that the results from certain regions of the 

world may not be generalizable to the rest of the world due to cultural and/or socio-

economic differences (Table 2) [28, 30]. It was also mentioned that primary studies with a 

rigorous study design were visibly absent and it was thus recommended that more RCTs 

following a strict protocol should be conducted (Table 2).  

With specific reference to the SDA, 7 out of the 9 SRs supported and recommended that the 

SDA concept be included as a viable treatment option clinically, when appropriate (Table 2).  

 

7.3.2. Quality of Evidence 

Quality assessments of studies, be it primary or secondary research, adds reliability to the 

study and allows the merging of study outcomes, and is thus always recommended [35-37].  

The SR conducted by Faggion (2011) also assessed the quality of evidence of the included 

primary studies using the GRADE (Grading of Recommendations Assessment, Development 

and Evaluation) approach as did the Khan et al SR [26-27; 30]. In this way, these studies 

graded the evidence and strength of recommendations for clinical interventions of each 

included clinical trial in the respective SR [26-27]. The Khan et al. SR furthermore assessed 

the quality of the evidence using the risk of bias tool for all included clinical trials, as was 

mentioned previously [30].   

 

The quality of the evidence for the present Overview of SRs was determined using an 

AMSTAR checklist by assessing the methodological rigor of each included study. It was 

interesting to note that the 9 SRs either had a high (n=5) [24-27; 29-30] or a medium (n=4) 

[13; 23; 28; 31] AMSTAR score (Tables 3 and 4).  

Table 4 highlights the responses for each of the 11 AMSTAR questions indicating that all the 

SRs provided a design and some characteristics of the studies included [13; 23-31; 37]. None 

of the included SRs, however, assessed publication bias, which is normally indicated by 

funnel plots or statistical tests such as Egger regression tests; thus a score of zero for this 

question was recorded (Table 4) [13; 23-31; 36]. The AMSTAR evaluation showed that some 

of the included SR researchers had not had a quality assessment of the included primary 
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studies carried out, so drawing definitive conclusions was not possible [37]. As for the 

‘conflict of interest’ statement, only 6 out of the 9 SRs reported this (Table 4), an item that 

has become mandatory when submitting articles to scientific journals [37].   

Disagreements between researchers related to the AMSTAR assessment 

The AMSTAR checklist is an 11-question tool and it was completed independently by the 

primary author and a research assistant (Table 1). On completion, disagreements between 

the principal author and research assistant were observed and the Pearson correlation 

coefficient at 0.494 indicated that it was not high and that the differences were not 

significant (P-value of 0.177).  Discussions with regards to disagreements in AMSTAR scores 

then occurred between them and when consensus could not be reached, the other review 

authors were brought in to resolve the disagreement.  

 

For the Abt et al and Liang SR, researchers were in total agreement in their AMSTAR scoring 

[29, 31, 35]. With questions 2, 8 and 9 on the AMSTAR tool (Table 1), differences in scoring 

were found more often and for two or more of the SRs [13, 24-25, 28, 30, 35]. These could 

easily be linked to the reporting of how the study was conducted. Other examples worth 

citing, was with AMSTAR questions 3 and 6 and authors reached a consensus that even if 

not all characteristics of a study (such as year, databases searched and participant 

demographics) were included (Table 1), the AMSTAR score the SR would still be recorded as 

‘Yes’ [35].   

 

7.4. Discussion 

 

Although some variances were observed between the different SRs with respect to research 

questions, outcomes and conclusions, the evidence, once collated and summarized can be 

regarded as reliable. For overviews, however, results are hampered by the fact that review 

protocols and outcome measures of the component SRs cannot be assumed to have been 

consistently similar. For this reason it is recommended that the findings of the present 

Overview be reported in the form of a narrative [36]. 

 

This Overview covered a range of aspects of SDA research in the form of SRs [13, 23-31]. 

Amongst the studies, overlapping were found but aspects identified related to tooth 
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arrangements and their impact on QoL and OHRQoL, epidemiological studies determining 

the patterns of tooth loss amongst older communities, and including the different 

interventions used to extend SDAs [13, 23-31].   

The results of the present Overview showed that a number of different interventions are 

variously employed for SDA patients ranging from RPDPs, FPDPs, resin-bonded bridges 

(RBBs), and implant-supported prostheses. It was also found that a SDA with 9-10 occluding 

units adequately satisfies the oral functional needs of many patients [13, 23-31]. Studies 

have also indicated the negative impact a RPDP (especially distal extension mandibular 

dentures) may have on patients [39-40]. The positive outcomes with implant-supported 

procedures which may be considered ideal, is hardly an option for those in an already 

resourced-constrained economy of developing countries and disadvantaged communities 

[23].    

 

These conclusions support the oral functionality of the SDA concept and are in line with 

other primary and secondary research studies related to function, indicating that 

restoration of a shortened arch to completeness may, in certain clinical conditions, be 

considered as overtreatment [4-5, 8-15, 17-20, 22-34]. Additionally, it has been reported 

that QoL is not negatively impacted by an SDA management approach, although there may 

be such impacts with an extreme SDA [13, 17, 19-21, 25, 28, 30, 39-42]. The SDA approach 

further emphasizes how socio-economic constraints and issues of poor access for care 

experienced by patients can be addressed. Through the appraisal of the included SRs by 

means of a reliable tool, the evidence gathered indicates support for a more non-

interventionist approach in certain cases of reduced posterior occlusions [4-5, 8-13, 15, 17-

20, 22-31, 33, 35, 37, 39-42], benefitting  underprivileged communities.  

 

7.4.1. Quality of the Evidence 

Even though the quality of the evidence, as assessed using the AMSTAR tool, was acceptable 

(SRs had a medium or high score), the quality of the component primary studies making up 

the various SRs had not been assessed for most of the clinical trials either by performing 

Cochrane’s risk of bias or using the GRADE analysis [36, 43]. In addition, publication bias was 

not assessed for any of the included SRs either [36]. This, however, did not affect the quality 
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of the SRs given the generally high AMSTAR scores [36, 43]. It would be useful though to 

ensure that quality assessments be completed at primary and secondary research levels.    

 

7.4.2. Implications for Practice  

It is recommended that the continuing disjuncture between the evidence for the positive 

role of the SDA concept and dental clinical education, continuing education and clinical 

implementation be addressed. Including the SDA concept in undergraduate clinical 

education would be an important step in adjusting the longstanding clinical paradigm of 

tooth replacement to a complete 28-tooth arch. Very importantly, the benefit of the SDA 

approach in disadvantaged communities is highlighted. The next phase of achieving better 

translation of the SDA concept into clinical practice should be pursued. Barriers known to 

hinder this critical phase need to be highlighted, implying that the evidence gathered over 

the last 35 years is shared with decision-makers and clinical teachers by presenting the 

results to them. 

 

7.4.3. Implications for Research 

More importantly, the reasons for the absence of knowledge translation of concepts such as 

the SDA, which has been extensively researched and corroborated, need to be explored 

further [44]. Specifically, the acceptance of the SDA amongst communities who have been 

made aware of its benefits should be researched.  

 

7.5. Conclusions  

 

The research questions, types of studies and study outcomes of each included SR varied, 

which meant that the conclusions of each were somewhat different from the other. 

Nevertheless, most of the SRs (n=7) emphasized the importance and significance of the SDA 

concept as a functionally satisfactory approach to managing certain groups of partially 

dentate patients. According to the AMSTAR evaluation, the methodologies of the included 

SRs were of a high standard and most were of good quality, reliance on their results would 

be acceptable [37, 43].  
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Table 1. 

A measurement tool to Assess the Methodological quality of Systematic Reviews (AMSTAR) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AMSTAR: A measurement tool to assess the methodological quality of SR. 
                                               

1. Was an 'a priori' design provided? 

The research question and inclusion criteria should be established before the conduct of the review. 

 

Note: Need to refer to a protocol, ethics approval, or pre-determined/a priori published research 

objectives to score a “yes.” 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

  2. Was there duplicate study selection and data extraction? 

There should be at least two independent data extractors and a consensus procedure for 

disagreements should be in place. 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

  3. Was a comprehensive literature search performed? 

At least two electronic sources should be searched. The report must include years and databases 

used (e.g., Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated and 

where feasible the search strategy should be provided. All searches should be supplemented by 

consulting current contents, reviews, textbooks, specialized registers, or experts in the particular 

field of study, and by reviewing the references in the studies found. 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

  4. Was the status of publication (i.e. grey literature) used as an inclusion criterion? 

The authors should state that they searched for reports regardless of their publication type. The 

authors should state whether or not they excluded any reports (from the systematic review), 

based on their publication status, language etc. 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

   5. Was a list of studies (included and excluded) provided? 

A list of included and excluded studies should be provided. 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable
 

  6. Were the characteristics of the included studies provided? 

In an aggregated form such as a table, data from the original studies should be provided on the 

participants, interventions and outcomes. The ranges of characteristics in all the studies analyzed 

e.g., age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other 

diseases should be reported. 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

 

 7. Was the scientific quality of the included studies assessed and documented? 

'A priori' methods of assessment should be provided (e.g., for effectiveness studies if the author(s) 

chose to include only randomized, double-blind, placebo controlled studies, or allocation 

concealment as inclusion criteria); for other types of studies alternative items will be relevant. 

 
□ Yes 

□ No 

□ Can't answer 

□ Not applicable

 

8. Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 

The results of the methodological rigor and scientific quality should be considered in the analysis 

and the conclusions of the review, and explicitly stated in formulating recommendations. 

 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

  9. Were the methods used to combine the findings of studies appropriate? 

For the pooled results, a test should be done to ensure the studies were combinable, to assess 

their homogeneity (i.e., Chi-squared test for homogeneity, I
2
). If heterogeneity exists a random 

effects model should be used and/or the clinical appropriateness of combining should be taken into 

consideration (i.e., is it sensible to combine?). 

 
 
□ Yes 

□ No 

□ Can't answer 

□ Not applicable

 

  10. Was the likelihood of publication bias assessed? 

An assessment of publication bias should include a combination of graphical aids (e.g., funnel 

plot, other available tests) and/or statistical tests (e.g., Egger regression test, Hedges-Olken). 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

  11. Was the conflict of interest included? 

Potential sources of support should be clearly acknowledged in both the systematic review 

and the included studies. 

 

 

□ Yes 

□ No 

□ Can't answer 

□ Not applicable

                                                   Shea et al. BMC Medical Research Methodology 2007 7:10    doi:10.1186/1471-2288-7-10 
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Table 2.  

Characteristics of included systematic reviews   

AUTHOR/S   N AIM and / OBJECTIVE/S  OUTCOMES  CONCLUSION/s  SDA 

Abt, Carr, 
Worthington 
(2012) 
 
USA 

21 Assess effects of different 
prostheses for a partially absent 
dentition 
 

Primary: 
Long term success 
 

Secondary:  
Function; Morbidity; Patient Satisfaction 
(PS) 

Insufficient evidence to say one 
intervention better than other. 
  
Not all outcomes were reported. 

 

Faggion 
 (2011) 
 
GERMANY 

9 1. Systematically assess outcomes 
from non-treatment and treatment 
approaches for SDA cases;  
 

 2. Assess effectiveness of 
restorative approaches for SDAs;   
              

3. Assess quality of retrieved 
evidence (using GRADE)  

Qualitative: 
Quality of Life (QoL); Function; Aesthetics 
 

Quantitative: 
Temporomandibular disorder Occlusal 
Problems; Tooth Loss (TL) 
 

1. No difference between the 2 
approaches. 
 

2. Two studies showed treatment of 
SDAs with FPDPs greater benefit 
compared to RPDP. 

Positive 

Fueki, Yoshida, 
Igarashi 
(2011) 
 
JAPAN 

21 To review literature for effect of 
prosthetic restorations on SDA 
patients  
  
1.If RPDPs for distal extensions 
increases function/ PS/ OHRQoL 
versus FPDPs  
2. Dis- and advantages treatment 
with RPDP over FPDP and/ SDA 

Outcomes:  
Chewing; PS; QoL; Function; Periodontal 
problems; Survival of treatment  

RCTS conducted in Europe not 
generalizable to Japan due to socio-
economic and/ or Healthcare 
system differences. 
 

Positive 
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Gerritsen et al 
(2010) 
 
NETHERLANDS 
 

35 Analyse relationship between 
Number / Location of missing teeth 
& OHRQoL 
  
1.Is TL associated with impaired 
OHRQoL 
2.What is the role of location and 
distribution of Tooth location  

Primary: TL associated with  impairment 
of Oral health-related QoL  (OHRQoL) 
  
Secondary: Location and Distribution of 
teeth affect OHRQoL 

Strong evidence that TL is 
associated with impairment of 
OHRQoL and location of TL affects 
severity. 

Positive 

Gotfredsen, Walls 
(2007) 
 
DENMARK 

83 Evaluate relationship between 
dentition and oral function 

Outcomes:  
1.Masticatory function;  
2. Aesthetics; PS;  
3. Occlusal Support/Stability;  
4. Other Functions (tactile/ phonetics 
/taste) 

Few studies with high level of 
evidence.  
Low Evidence: masticatory 
efficiency decrease with TL but 9-10 
occluding units (OU) assures 
functioning/ stability.  
Dietary intake and OHRQoL 
unchanged with 9-10 OU.  

Positive 

Khan, Musekiwa, 
Chikte, Omar 
(2014)  
 
SOUTH AFRICA 

21 1.Compare SDA versus CDA 
 

2. Compare differences between 
interventions (FPDs/ RPDs) used to 
extend SDAs 
 

3. Determine PS with these 
interventions  
 

4. Determine functional outcomes 
with different interventions  

Primary:  
Functional outcomes; Survival of 
Intervention  
 

Secondary:  
PS; negative effects  

SDA as a treatment option is 
encouraging (function/ PS/ Costs). 
 

Not Sufficient RCTS;  
RCTS conducted in Europe not 
generalizable to South Africa due to 
cultural differences. 

Positive 

Shahmiri, Atieh  
(2007) 
 
NEW ZEALAND 

9 To evaluate the use of implant-
tooth-borne RPDPs in prosthetic 
rehab of Kennedy Class I partially 
edentulous arches 
Evaluate existing evidence whether 
implant-supported RPDs provided 
better performance compared to 
other treatments  

Outcomes: 
PS, masticatory efficiency, bone loss, 
prosthetic maintenance, Soft and hard 
tissue response 

Improvement in function, aesthetics 
and stability has been 
demonstrated in all studies with 
minimal prosthetic care.  
But RCTs are needed to provide 
evidence that will validate use of 
these treatment modalities. 

Positive 
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KEY: 
SDA: shortened dental arch 
CDA: complete dental arch 
RCT: randomized controlled trial 
GRADE: Grading of Recommendations Assessment, Development and Evaluation system 
QoL: Quality of life 
OHRQoL: oral health-related quality of life 
RPDP: removable partial denture prosthesis 
FPDP: fixed partial dental prosthesis 
DMFT: decayed, missing, filled tooth 

 

 

 

Liang, Zhang, Witter, 
Creugers 
(2015) 
 
NETHERLANDS 

8 To synthesize available knowledge 
about effects of distal extension 
RPDPs on masticatory performance 
of subjects with moderate or 
extreme SDA 
 

Outcomes: 
Comminuting ; Chewing; Mixing ability; 
Occlusal Force 
  

1. Patients with Extreme SDA had 
30-40% reduction in masticatory 
performance. 
2. Distal Extension RPDP partially 
compensated for performance 
(50%). 
3. More false teeth on RPDP 
resulted in better performance. 

Positive 
towards SDA, 

not the 
Extreme SDA 

Zhang, Witter 
Kreulen, Creugers 
(2007) 
 
CHINA 

21 To assess oral health & 
prosthodontic conditions of Chinese 
adults over time 
 

1.Review DMFT and number and 
location of teeth in adults 
2. Consider need for prosthodontic 
appliances 

Outcomes: 
Mean DMFT values; Components of 
DMFT,  
No of Teeth/ roots/ occluding teeth 

Not sufficient information to 
answer objectives as outcomes was 
conflicting. 
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Table 3. 

AMSTAR Scores for included systematic reviews  

 

AUTHOR EAR COUNTRY AMSTAR TOTAL 
/ 11 

GRADE 

ABT, CARR, WORTHINGTON 2012 USA 10 H 

FAGGION 2011 GERMANY 8 H 

FUEKI et al 2011 JAPAN 5 M 

GERRITSEN et al 2010 NETHERLANDS 8 H 

GOTFREDSEN, WALLS 2007 DENMARK 6 M 

KHAN, MUSEKIWA, CHIKTE, OMAR  2014 SOUTH AFRICA 9 H 

SHAHMIRI, ATIEH 2007 NEW ZEALAND 8 H 

LIANG et al 2015 NETHERLANDS 6 M 

ZHANG et al 2007 CHINA 5 M 
KEY for AMSTAR SCORES:  

H: High Score: 8-11 

M: Medium Score: 4-7 

L: Low Score: 0-3 
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Table 4. 
Responses of systematic reviews to the AMSTAR questions  
 
 

KEY: 
Y=Yes (Equals score of 1 out of 11) 
N=No (Equals score of 0) 

   SYSTEMATIC REVIEW RESEARCHERS 

  
AMSTAR ITEM 

No. of  
Reviews 
meeting 
criteria A

b
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 e
t 

a
l. 

2
0

1
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Fa
gg

io
n

 
2

0
1
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Fu
ek
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a
l. 

2
0

1
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G
er
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ts

en
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l. 
 

2
0

1
0 

G
o
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d
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n
 W

al
ls

  
2

0
0

7 

K
h

an
 e

t 

a
l. 

2
0

1
4

  
Li

an
g 

et
 

a
l. 

 
2

0
1

5 
Sh

ah
m

ir
i, 

A
ti

eh
 

2
0

0
7 

Zh
an

g 
et

 
a

l. 
 

2
0

0
7 

1 Was an ‘a priori’ design provided? 9 Y Y Y Y Y Y Y Y Y 

2 Was there duplicate study selection and 
data extraction? 

7 Y N Y Y N Y Y Y Y 

3 Was a comprehensive literature search 
performed? 

8 Y Y Y Y Y Y Y Y N 

4 Was the status of publication used as 
inclusion criteria? 

6 Y Y N Y N Y N Y Y 

5 Was a list of included and excluded 
studies provided? 

8 Y Y N Y Y Y Y Y Y 

6 Were the characteristics of included 
studies provided? 

9 Y Y Y Y Y Y Y Y Y 

7 Was scientific quality of included studies 
assessed and reported? 

5 Y Y N N Y Y N Y N 

8 Was scientific quality of studies used 
appropriately in formulating conclusions? 

5 Y Y N N Y Y N Y N 

9 Were the methods used to combine 
findings appropriate? 

2 Y N N Y N N N N N 

10 Was the likelihood of publication bias 
assessed? 

0 N N N N N N N N N 

11 Was the ‘conflict of interest’ included? 6 Y Y Y Y N Y Y N N 

 
 

AMSTAR SCORE 
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Legend 

Flow Chart of Included Systematic Reviews (Electronic and PEARLing Searches) 

 

Figure 1. 

 

 

 

                                                               

 

                                                                                                            

 

   

                                                                                        

 

 

 

 

 

 

N=24 

Excludes Duplicate 
Articles on SDAs (N=21) 

Excludes Other  
Types of Reviews (N=19) 

 

N=5 

Hand-searching (N=4) 
Systematic Reviews from 

Reference Lists 

Final N=9 
 

Total of 228 Articles 

N=45 
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8.1. Summative Comment 

It is fair to say that the SDA or PRDA concepts can be seen as ones that challenge existing 

prosthodontic management paradigms, and which is by-and-large still taught, whereby 

dental arches are normally rehabilitated to a complete dentition. This is not to suggest, be it 

in the global or the specific SA contexts, that the findings about the SDA and PRDA research 

should substitute the replacement of academic teaching with respect to complete dental 

arch rehabilitation. Equally, it is acknowledged that the SDA or PRDA approach cannot be 

clinically implemented in all instances. Rather, the findings from this dissertation supports 

the SDA and PRDA management approaches as alternative treatment options for particular 

clinical scenarios and especially in communities where they may be cost-effective to apply 

[1-6]. The SDA concept (‘20-teeth for young adults’) as a goal, is in line with the WHO and 

African Regional strategies, and was incorporated into the National Oral Health Strategy 

2030 of South Africa (an amended version to the national oral health policy since 1994), 

albeit without any contextual evidence [7-8]. This research goes some way to providing 

contextual evidence for implementation of the SDA as a prosthodontic management option 

in the South African context.   

 

A wide range of aspects relating to the SDA concept, spanning over 35 years, have 

attempted to show that the treatment approach may be considered as an acceptable 

evidence-based prosthodontic modality for partially dentate adult patients [9-49]. However, 

the context for this published research, as well as the quality of the evidence produced 

permitted extensive scrutiny of several studies, which in turn highlighted their limitations.  

  

The research for this PhD sought to contextualize the existing body of SDA knowledge within 

a specific stratum of the SA population, including engaging professionals and patients 

presenting in a university hospital setting. The research was designed to broaden their 

understanding of key SDA-related areas, including knowledge of professionals and patients, 

oral functional level, and patient satisfaction and OHRQoL of patients managed using high-

end clinical and synthesis research. Significant stakeholders who are relevant for the proper 

structuring and implementation of the various research studies were included, namely the 

educators (both classroom and clinical), dental students, clinicians and patients with 

partially dentate distributions for whom this minimalist prosthodontic approach is relevant 
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[9-32, 33-40, 42-49]. A number of these researched areas were covered in the preliminary 

studies exploring the knowledge and attitudes of different groups of clinicians related to the 

SDA concept, and the existing position of the concept in the dental education program, as 

well as the implications and potential benefits of introducing curricular changes pertaining 

to correcting perceived shortcomings. Furthermore, clinical scenarios in which the SDA or 

PRDA approaches could be implementable, as well as those situations where it should be 

avoided were also highlighted in the clinical research studies performed, and these 

outcomes were measured against some of the more robust global evidence in the form of 

secondary research exercises.      

Before critically discussing the details of the collected data and how this research addressed 

the stated objectives, it is useful to highlight how specific relational aspects of the present 

SDA studies, performed in a WC Province population within the SA context, contributes to 

current knowledge and perhaps adding a socio-political dimension to it [1-6].    

 

8.1.1. Human Rights perspective  

For all OHC professionals, amongst the many considerations that should be part of clinical 

decision-making is the importance of being mindful of patients’ right of access to 

appropriate quality care. In turn, access to healthcare requires the appropriate use of 

research that could benefit communities and ensure the appropriate use of available 

resources [50-51]. An underlying guiding principle of this dissertation has therefore been 

the human rights perspective which is specifically referred to, given that they underpin the 

health and oral health policies for SA [8, 50]. Moreover, the work presented here aimed to 

determine patients’ perceived needs and the confluence of such needs with any proposed 

management concept or interventional approach, thus highlighting the role of patients in 

decision-making be taken into account [4-5]. Such an approach, promotes a more patient-

centred treatment approach clinically, and very importantly, respects patients’ basic human 

rights.   

 

8.1.2. Economic Perspective 

Another key underlying principle of this dissertation was the question of how the evidence 

gathered related to the SDA can be used to make a difference to society, and/or specifically 

to the economically deprived communities that form a large percentage of SA populations 
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[1-6]. In addition, there is the problem of physical access to public OH centres where the 

required treatment is provided; large sectors of these communities are based in rural areas 

making it difficult to come to OH centres, incurring even more costs to already poor 

communities [1-6]. From these perspectives, the SDA or PRDA is considered an alternative 

for specific cases of patients wherever possible to implement. Moreover, the previously 

mentioned oral health strategy not only has as its goal the retention of 20-teeth for 

function, it makes reference to including concepts within a primary healthcare framework 

[8]. It also states that alternative measures be sought, specifically evidence-based concepts, 

to ensure policies are ‘scientifically justified’ making it easily implementable [8]. Evidence-

based research is also required by OHC providers and health-insurers when reviewing the 

costs associated with current dental procedures.  

 

8.1.3. Academic perspective 

One of the key benefits of evidence-based dentistry is the greater likelihood of adopting 

beneficial clinical practices (the absence of which was highlighted with the current 

research), while eliminating harmful ones [52-54]. Strong and convincing evidence gathered 

can be used to develop and to improve what is currently taught at dental institutions, to 

update the knowledge of dental practitioners and consequently improve the quality of care 

provided for patients. More importantly, the evidence gathered speaks directly to the 

graduate attributes, exit outcomes and goals of dental institutions, and as required by the 

regulating health body in SA set for students.  

 

From the foregoing brief, inconsistencies can be noted in relation to the SDA or PRDA 

concept and its role in appropriately utilising resources. By allocating already limited 

resources towards the maintenance of premolar and anterior teeth (which have a better 

prognosis and can be more successfully preserved than molar teeth) would imply 

substantially reducing the costs of dental treatment to poor or economically deprived 

patients [8, 50]. On these grounds, the present SDA or PRDA research, presently 

contextualized for the WC Province of SA, supports the more widespread application of this 

management approach. As in many other countries, a contradiction between the minimalist 

SDA approach and the traditional one is evident. At the institutional level, the lack of 

aligning classroom taught content with evidence-based research and the absence of 
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translation of both the research and the formally-taught material into clinical practice 

(evidence-based practices) clearly conflicts with the mission of the university.   

                                                               

There is thus a major disconnect between several key OHC role-players and the community 

with respect to:  

 already formulated policies and clinical oral health practices,  

 classroom teaching and related clinical practices, 

 classroom teaching and institutional policies,   

 education of patients related to beneficial policies and treatment options and  

 adopting a more functionally-oriented, patient-centred treatment approach.  

In effect, when patients are not made aware of important concepts, which are beneficial to 

them, it can be considered as ultimately violating their rights.  

 

That being said, if the SDA approach which is regarded as a sound functional concept were 

to be considered for clinical implementation at both an institutional and clinical practice 

level in SA, it would have to be based on the results of conclusive local or contextual 

evidence [1-6]. This dissertation that is based on the current reporting on such research 

confirms the applicability of the SDA concept for the WC community of SA and re-affirms 

the beneficial policy that is already in place [1-6, 8]. Now that the current research related 

to perceived oral function, health of the periodontal system, patient satisfaction, and its 

impact on OHRQoL as well as practitioners’ attitudes to the concept has been completed, 

and seeing that it has previously been accepted into policy for SA already, the next phase 

would be to address all aspects of implementation [1-6, 8].  

 

The research completed for this dissertation included studies that allowed a critical analysis 

of both global primary and secondary research performed elsewhere, while primary studies 

contextualized for a certain SA community were also conducted [1-6]. The primary clinical 

studies sought to address specific social concerns within specific communities within the 

local context, where this concept would be of value [1-2, 4-5], as well as to, gauge the 

findings of some of the global studies’ results that were not generalizable and thus 

questionable for the SA environment [9-35, 39-40, 42-47]. The reasons for these are cultural 

and/or socio-economic differences between this SA community and other countries in 
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which these studies were conducted [55-56]. In addition, aside from the lack of evidence of 

translational practices of the well-researched SDA concept, there are also aspects of SDA 

research that could further address concerns related to generalizability of findings from 

elsewhere and further inform the appropriateness of, and the barriers to its use.  

 

The research was shared with colleagues at local, national and international conferences 

and all of the research has been published [1-6]. It is hoped that this would make those who 

have not heard of the SDA concept aware, while updating and informing those who have 

heard of or read some of the many research data already available. Still other attempts at 

sharing the results from the SA studies were the inclusion of SA dental practitioners at 

public health clinics in aspects of the research, for example, during the extension of 

recruitment of patients for the RCT [5].    

 

8.2. Critical Reflection on Data 

When critically viewing the data from the primary and secondary research conducted within 

the SA context, it is evident that the SDA concept constitutes a relevant treatment option 

for communities in this country. It is unique insofar as this therapeutic approach, when 

applied appropriately, can be seen as a significant evidence-based primary healthcare 

treatment option for the underprivileged and under-resourced communities [37]. The finer 

details of the results of each of these studies are reported within the included articles [1-6], 

with the results now critically summarized below.  

 

8.2.1. Exploratory Research 

(i) Survey among practitioners in the Western Cape Province of SA [1] 

A criticism of the study relates to the small response rate of the survey, and thus any related 

results and conclusions should be considered with caution and cannot be extrapolated to 

the general population. The conclusions are necessarily restricted to this small sample of 

participants only. Many participants of the survey indicated a lack of related information 

about the SDA concept, so that it is clear that their knowledge related to the concept needs 

to be improved. As it stands, they are unable to advise patients about their treatment 

options accurately and appropriately. At the same time, it was recognized that continuous 

professional development (CPD) has not been too effective in the successful translation of 
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new knowledge to practice or even in helping to improve clinical decision-making. 

Practitioners are seemingly comfortable with using old practices and find it hard to change 

and adjust to new developments. A more informed and effective approach might be 

fostered if efforts are made to change the teaching of the subject, be it from an evidence-

based research angle or from the standpoint of prosthodontic treatment rationale, or an 

approach combining the two. It would be useful, however to conduct a more representative 

survey of the knowledge attitude and behaviour of dental clinical practitioners in order to 

provide stronger evidence for these recommendations. Moreover, the general public, 

health-insurers and policy-makers should also be educated in this regard which could impact 

on the implementation.  

Specifically, the concept of knowledge translation should be extensively explored and used 

to address this lack of clinical implementation [52].        

 

(ii) Mixed-methods research with final year dental students and survey among their clinical 

teachers at UWC Dental Faculty [2].  

The inclusion of qualitative research methods affords exploration of more detailed 

information related to knowledge, practices, teachings and expectations of students 

regarding the SDA concept. The aspects included were a survey, as well as, group and 

individual interviews conducted with a cohort of the UWC final year dental students. The 

information so obtained pointed to a lack of information and knowledge about the SDA 

concept, and this prompted the inclusion of a lecture on the subject in the fourth year of 

study. However, this idea was abandoned for several reasons, including:  

 there was still no evidence of translation into clinical practice, 

 not having the SDA treatment option included as part of students clinical 

requirements for the year was perhaps an obstacle to clinical implementation, 

 it would be helpful to have follow-up or recall procedures mandated for SDA 

patients, 

 students’ limited clinical knowledge and exposure in general was perhaps another 

obstacle to implementation, and  

 it might be seen as an easy way out to not complete other clinical requirements.  
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As a result, a recommendation that will be now be followed through is to expose students at 

this particular institution to the SDA concept in their final year so as to further build upon 

their clinical-decision making skills, before engaging in the wider clinical remit afforded by 

community service the following year. This will form part of a new module introduced at 

this level to engage them on all possible evidence-based alternative treatment options that 

could strengthen and broaden their clinical decision-making skills. The introduction of 

evidence based healthcare principles throughout the curriculum is also a step in the right 

direction as students are taught the skills to acquire new evidence. In addition, clinical 

teachers should be made aware of the subject, and especially in regard to its appropriate 

use in student clinics. Such an approach would address the disjointedness and the 

disjuncture between the classroom and the clinic.  

Both of the foregoing studies informed the key objectives of the PhD dissertation.   

 

8.2.2. Research addressing specific stated objectives    

The research that addressed the key objectives of this dissertation included primary and 

secondary studies contextualized for a specific community of SA. They were undertaken 

sequentially such that the one study informed the following one. Some relevant additional 

research was conducted, and other areas where more research is required were identified.  

 

i) Systematic Review [3] 

Not many RCTs related to the SDA have been conducted. Therefore, some of the published 

SRs included mixed study designs (cross-sectional, randomized and non-randomized clinical 

trials) in their criteria. Such inclusions of mixed designs risk the results of the SRs becoming 

downgraded due to bias. Including the risk of bias analysis for each individual RCT and 

assessing the evidence using the GRADE approach ensured that internal bias related to the 

evidence from these studies was addressed, strengthening the recommendations. 

In addition, meta-analyses could not be performed as all outcomes for individual studies 

were not reported. With a pooled effect (or meta-analysis) of included studies, the related 

evidence would have been strengthened and been given superiority in one direction. 

Completing a meta-analysis with missing or incomplete data would only have introduced 

bias into the interpretation of the results. However, having more than one researcher assess 

each included study independently and discussing disagreements with all researchers also 
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assisted with managing bias. It was recommended that more RCTs (studies with the least 

bias) contextualized for the specific geographic areas be conducted, which was another 

objective presented for the current dissertation.   

 

ii) Clinical Research 

Following recommendations of previously conducted research related to the SDA concept, it 

was decided to conduct primary clinical patient-based outcomes research on the subject, 

including a RCT.  

More importantly, an understanding of why QoL studies using specific OHRQoL indicators 

should be conducted is necessary. Some of the reasons provided by researchers include: 

 measuring effectiveness of oral health-related interventions, 

 assessing the quality of life of individuals, 

 estimating the health needs of a population, 

 improving clinical decision-making, and 

 understanding the causes and consequences of differences in health needs in 

different communities [58].  

All the above reasons were aligned to the objectives of the included clinical research (cross-

sectional study and RCT) to determine patient-based outcomes related to RPDP use and the 

SDA intervention, the role of patients in decision-making and the impact of these 

interventions on patients’ oral health-related quality of life. For future studies, the use of a 

different validated instrument may highlight other concerns related to patient care. 

  

(a) Cross-Sectional Quality of life study [4]   

The rationale for performing needs assessments in any oral health system is principally to 

assess the unmet needs of the population, to obtain data that will effect change and to 

assist with appropriately distributing and using resources within the health system [57].  

The quality of life study completed gave an indication of patients’ needs and their 

expectations related to interventions, for example RPDPs. Moreover, it highlights areas 

whether patients have input in their treatment choices or have even been fully informed of 

the options in this regard, as based on available best evidence. This clinical study thus 

identified deficient areas related to patient-input in the clinical decision-making process and 

patients’ knowledge related to the SDA. Also, the dominance of a purely clinician-oriented 
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treatment approach was apparent, indicating an absence of patient-centeredness in 

treatment planning.  

 

Furthermore, in patients presenting with a range of posteriorly reduced, interrupted and/or 

discontinuous arches, their overall negative oral impacts were greatly reduced after 

provision of clasp-retained RPDPs. Satisfaction with oral function was increased and 

OHRQoL was improved. Whereas the value of RPDPs in this SA cohort, which was at 

variance with many global studies, was confirmed, the effects of other possible confounders 

to this apparent outcome needed further study [4-5, 58-59]. Moreover, the design of the 

study (being a purposive sample) highlights its own set of limitations, thus extending this to 

broader communities may present a different view.   

  

(b) Randomized Controlled Trial [5] 

As stated earlier, the need to conduct a RCT emerged clearly from the findings of previous 

studies in this dissertation [4]. Its method with respect to sampling differed greatly from 

those other published RCTs related to the SDA [9-17]. Results indicated that, at baseline, 

patients were more accepting of the SDA management approach with more complaints 

reported by those patients with the RPDP intervention; this is very much in line with global 

findings [5, 59], and it is concluded that patients in the present population were very 

positive towards a SDA or PRDA dentition, even 12 months after treatment.  

The fact that RCT results differed from those of the cross-sectional quality of life clinical 

study conducted in SA raises questions around:  

 knowledge and education of patients related to replacement of teeth, 

 cultural behaviour related to extraction of teeth, 

 why extractions are the first choice of treatment for carious teeth and  

 the costs of these specific dental treatments.  

These could clearly impact on the patterns of tooth loss that emerge, but more importantly, 

how patients feel about replacing teeth. In addition, the role of several locally prevalent 

cultural behaviours specific to the Western Cape of SA, namely the extraction of certain 

teeth give rise to patterns of missing teeth that seems to affect the prevalence of SDAs in 

the population studied. This should be explored further [55].  
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8.2.3. Additional Research  

A novel research methodology was carried out that critically analysed the evidence gathered 

across 5 continents in the form of an overview of SRs. This type of study related to the SDA 

concept has not been used previously in dentistry.  

 

 Overview of systematic reviews [6] 

The fact that quality assessments of the evidence of primary studies had not been 

conducted for most of the published SRs included in this overview was a limitation. A more 

detailed comparison of included characteristics of each included SR, other than the one 

incorporated, should have been completed.   

 

8.3. Conclusions 

The identification of treatments that produce the optimal outcomes for patients while 

ensuring their autonomy in the decision-making process is central to the goals of healthcare 

systems. This implies the organization and facilitation of OHC systems effectively to optimize 

health benefits for communities through informed healthcare policy. For SA, the SDA 

concept has already been accepted into policy, and these studies add to the evidence base 

for its effective implementation [7]. Thus the results of the present research contextualized 

for SA was to more definitively inform institutional and OHC policies as required.  

 

It is concluded that SA OHC practitioners need to consider a repositioning of the prevailing 

paradigm regarding management goals for partially dentate patient communities. The non-

interventionist, or minimally-interventionist approach, such as the SDA or PRDA, need to be 

included as an alternative treatment option wherever possible. In this regard, the SDA 

approach (which may be regarded as a ‘no-treatment’ alternative) can in a more cost-

effective way alleviate the functional needs of underprivileged communities. Furthermore, it 

is suggested that change might best be effected at an institutional level given that CPD 

programmes are known not to be effective in instituting change [2]. When prosthodontics is 

viewed within a primary healthcare (PHC) framework (as alluded to in the National Oral 

Health Strategy), it is reasonable to suggest that a ‘low-tech’ management strategy such as 

the SDA or PRDA concept could meet the criterion of ‘appropriatech’ [8, 37]. Such an 

approach would also be aligned with institutional goals [37].  
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8.4. Limitations of the research   

Limitations were identified with each of the research studies completed towards this 

dissertation. These have even been addressed within the reported studies, but can be 

summarized as follows:  

 

8.4.1. Exploratory studies 

The survey amongst clinical practitioners was conducted in only one of nine provinces in SA, 

which implies that the results may not be generalizable to the entire SA population, 

especially the rurally-based communities [1]. The non-response bias (reasons for which 

were mentioned in the respective chapter), possible confounders, and the lack of a 

representative sample of the target population of dentists all negatively impacted on the 

generalizability of results [1].  

 

For the mixed-methods study, the seemingly low emphasis on evidence-based practice was 

a concern, and it would be worthwhile to explore what other SA dental institutions teach 

and whether the lack of evidence-based teaching and practice is a concern and can be 

improved [2]. Triangulation and member-checking were included for this study to ensure 

validity and reliability of outcomes data [2].   

 

8.4.2. Designs and rigor of each study 

Even though it was a conscious effort by the researcher to complete studies from the top 

end of the evidence pyramid, there are always concerns with regard to how studies are 

conducted, especially surveys and qualitative research. Detailed protocols should be 

followed, as any deviation could negatively impact on the outcomes of studies for both 

primary and secondary research. For primary research studies, elimination of bias is key. 

Where possible, especially with both primary and secondary types of studies, assessing the 

quality of evidence by determining the precision (random error) and accuracy (systematic 

error) as well as the risk of bias of primary clinical research is critical [4]. These will ensure 

the reliability and external validity of the results obtained.  

For the present SDA research, these concerns were largely addressed. However, for the 

cross-sectional studies that focus on patients requesting treatment, or students from one 
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particular institution, the limitations incurred were that they are not representative of the 

patient or student population at large.     

 

8.4.3. Sampling with each study and sampling limited to the Western Cape  

Sampling was referred to with respect to the preliminary as well as with the clinical research 

completed towards the PhD [1-5]. Participants were patients from diverse backgrounds who 

attended for treatment at the dental institution and were dependent on the public dental 

services for treatment. For the RCT, patients were also recruited from the patient-pool that 

attends public health clinics. Patients come from different socio-economic backgrounds that 

may have different requests and/or needs. It would be interesting to see how data might 

differ, if at all, when conducting such studies in private practice, in other provinces, or in 

specific under-resourced and remote and rural communities in SA.  

 

The sampling methods employed for each study, for example, convenience, purposive or 

random sampling, come with their own sets of limitations, which were touched upon in 

each study [1-3, 5]. Ideally, to avoid bias, random sampling should be employed. According 

to some epidemiologists, especially where consent is needed, patients have the right to 

refuse to participate which in itself may create bias. With sampling, variability should be at a 

minimum, thus stratifying the random sample or increasing the sample size may reduce 

sampling error making it more representative of the target population.     

 

Different types of sampling negatively impact on the generalizability of the results, for 

example, for convenience sampling the focus is on achieving the aims of the study, and this 

might not be a concern for the outcomes of the study. For purposive sampling, the sample is 

not expected to be representative of the target population, and it is chosen for convenience 

and ease as the methods around data extraction are comprehensive and interpretive in 

nature [2]. Compared to these, the stratified random sampling technique which accurately 

represents the population at large is advisable, although stratification of the sample was not 

employed in any of the studies of this PhD. 

With stratification of the sample, some confounding variables such as medical conditions, 

age, gender and race would have been eliminated. Other confounders of concern for the 

present studies such as periodontal conditions and caries were largely eliminated as 
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patients received treatment before the interventions were placed [4-5]. However, being 

part of an interview or from a convenience or purposive sample implies that bias should be 

expected, as explained above. Here participants are aware of their presence and how their 

responses would impact on the study, resulting in threats to both internal (as a confounding 

variable) and external (not being representative of the target population) validity.         

 

8.4.4. Clinical Studies 

Referring to the cross-sectional quality of life study in Chapter 5, limitations identified 

include variations in the different occlusal arrangements in patients, their satisfaction, and 

their expectations of the RPDPs they were going to receive [4]. The generalizability of the 

results from this study is a limitation as this was a convenience sample, even if, appropriate 

for the fulfilment of the study the aims. Attempts to consciously eliminate confounding 

variables (medical conditions, age and gender) should have been included in the design, or 

even addressed statistically to improve the internal validity of the study. Still other 

confounders, such as periodontal conditions and caries were addressed prior to patients 

receiving interventions as per university dental treatment protocol [4]. 

 

For the RCT, the randomization process (where block-randomization could have been used, 

but was not) and blinding (where patients could not be blinded due to the nature of the 

intervention) may also be regarded as limitations [5]. Though the researchers tried not to 

introduce selection bias with the design of the RCT, eliminating random sampling error 

totally is not possible. Sampling for the RCT, following decisions of what the effect size and 

precision should be, the results for calculating the power of the study was acceptable for 

rather smaller sample sizes [5]. This was evident with narrowing of confidence intervals as 

sample sizes increased. With regards to confounding variables for the clinical studies (as 

mentioned earlier), most of these were eliminated or reduced as patients were provided 

with periodontal and restorative treatment prior to receiving the interventions [5]. A 

limitation with regards to dealing with confounders is not having addressed it statistically 

using multi-variable regression analysis. Completing this type of analysis would have verified 

the impact of confounding variables, if any. This discussion centres on the importance of 

choosing a sample where the results would be more precise, avoiding overestimation of an 

outcome and eliminating systematic error.            
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8.4.5. Researcher and Research Team 

The effect of one researcher, this research being the focus of her PhD dissertation might of 

course be construed as her own bias towards the SDA concept, although strict protocols 

were followed for each of the included studies [1-6]. Having completed questionnaires with 

the samples across all studies, the researcher would have introduced an element of 

interviewer bias, which could have been reduced or eliminated if it was a self-administered 

questionnaire. Performance bias was reduced as all clinical interventions were completed by 

one practitioner in the RCT, though not for the quality of life study where students were 

responsible for the RPDPs [4-5]. With synthesis research (SR and Overview), the research 

assistants had an important role, that of reducing bias where disagreements were resolved 

by discussion [3, 6].  

 

8.5. Recommendations    

The SDA concept is increasingly recognized and broadly accepted as a primary healthcare 

treatment approach globally, including SA [8, 37]. There remain areas to be researched in 

order to make it more comprehensive for this SA context [1-6]. A proposal can be developed 

for the continuation of the present line of SDA research across the different SA communities 

following the conclusions from research completed over the last 6 years within this specific 

context.  

 

8.6. Implications for Future Research 

Some of these future research areas should include the following clinically-related areas or 

questions: 

 What are the patterns of tooth loss in SA communities (especially in the WC)? 

 Determination of chewing in patients with different posterior reduced dental arches 

(symmetrically/ asymmetrically placed teeth) using a SD Mechatronik Chewing Simulator 

CS. 

 Comparison of the costs of the SDA or PRDA management approach with the accepted 

prosthodontic methods (fixed, removable or implant retained procedures). 

 Determination of functional effectiveness with different PRDA using finite element 

analysis. 
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 Developing guidelines and using knowledge-to-action frameworks for the 

implementation of the SDA or PRDA as a treatment option for partially dentate adults in 

SA.    

High quality and broader areas of research related to the SDA concept would better inform 

decisions for clinical practice. More importantly, patients should be made aware of any 

concept that may be beneficial to them, thus the role of social media and the responsible 

use thereof to educate and inform the respective role players must be explored.    

 

8.7. Implications for Curriculum Development 

In addition to new research ideas, development and revision of current teaching practices to 

include evidence-based research is also recommended [2]. Moreover, alignment of current 

academic teaching to OHC policies and institutional goals should also be ensured with 

specific reference to inclusion of SDA or PRDA approaches in classroom teaching and in 

clinical requirements (since students only undertake procedures when it is a requirement). 

The SDA concept has now been included in a module discussing alternative treatment 

procedures, improving students’ clinical decision-making skills. Additionally, inclusion of the 

evidence-based healthcare (EBHC) approach in the curriculum would be one way of 

ensuring that new concepts are not overlooked, so providing students with skills to assist 

them in obtaining high-end evidence that could be used clinically.  

 

8.8. Implications for Clinical Practice 

It is known that CPD programmes are not successful in ensuring a change in clinical 

behaviour, and thus alternatives must be explored. A recommendation to change what is 

taught at institutions would change the clinical approach of undergraduate and 

postgraduate students, and thus their clinical behaviour once graduated [2, 4-5]. These 

results can also be shared with OHC policy-makers and medical insurers, and in this way 

clinical practitioners may be more inclined to implement the SDA approach.  

 

8.9. Anticipated Problems with Clinical Implementation of SDA   

The SDA concept may be regarded as one of the key prosthodontic management 

approaches that has emerged over the past three to four decades. The evidence 

emphasizing its long-term sustainability and oral functionality is strong. Indeed, the value of 
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a reduced posterior arch length that lies at the core of the SDA concept is increasingly 

recognised in the palnning of implant-supported prostheses [60-62]. Yet after 40 years of 

related research, globally and now locally, the question that remains is: 

‘Why have clinicians been so reluctant to apply this concept in the clinical setting,  

especially in communities where it would be of benefit?’ 

Communities with vastly different socio-economic circumstances are prevalent in all 

countries and these communities are often not able to afford expensive advanced 

conventional prosthodontic treatments such as implants. With the primary healthcare 

approach adopted within SA policies advising the use of existing healthcare infrastructure as 

opposed to expensive technologically advanced procedures, the SDA concept certainly has a 

place within oral healthcare delivery especially for these communities. Implementing these 

policies is a challenge and the reasons for this are reflected within the different studies 

completed towards this PhD.  

 

The unexplored aspects and those not explicitly mentioned include the lack of knowledge of 

patients about such beneficial concepts and the perceived loss of income that practitioners 

would face once they implement such a treatment option. This echoes what has been 

expressed years ago regarding this concept [60]. So, even if practitioners agree that such a 

concept is acceptable and valid, speculating about the reasons for absence of clinical 

implementation would include loss of remuneration for practitioners [60]. 

In order to succeed with positioning of the non-interventionist approach into the clinical 

domain, now that more clinical research is available, addressing the educational platform 

must be regarded as an important starting point. Its implementation should also be a 

priority in this setting as students are then likely to continue with such a position; it is 

harder to change old teachings and clinical practices.  

 

Moreover, engaging patients in a concept that would directly benefit them (as attempted 

with the patient-based outcomes studies reported in Chapters 5 and 6) with exposure 

through the use of social media is also a step in the right direction. Included on this level 

would be having conversations with health-insurers, addressing appropriate remuneration 

strategies. This speaks directly to the third aspect of knowledge translation, that of 

implementation beyond writing articles or publishing research for practitioners and 
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researchers to read, namely to include the creation of an awareness within the population 

at large that would be affected by the evidence. 
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1.1.  Registration for a PhD in Community Health at Stellenbosch University  

 

 

Stellenbosch University  https://scholar.sun.ac.za



190 
 

2.1. Survey with Practitioners: Questionnaire 
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2.2. Survey with Practitioners: Informed Consent Form  

UWC Faculty of Dentistry & WHO Oral Health Collaborating Centre 

INFORMED CONSENT FOR THIS SURVEY: SHORTENED DENTAL ARCH  

There are no known risks associated with participating in this Survey. Your personal 

information will be strictly confidential and your identity will be protected at all times. You 

also have the option to refuse to participate in this Survey and nothing will be held against 

you for your choice. If you would like to withdraw from the Research at any future stage, 

please feel comfortable to inform me as such. 

If you have any further queries, comments, suggestions or want any more information 

about this Research, please contact:  

Dr S Khan: Tel (w) 021 9373006, Fax: 021 937 3025 or E-mail her at: skhan@uwc.ac.za. 

Thanking you in anticipation. 

Dr S. Khan 

IF YOU WANT TO WILLINGLY PARTICIPATE IN THIS RESEARCH,  

Please complete and sign the form below and return it in the prepaid envelope enclosed. 

Alternatively, e-mail the completed form to the above e-mail address. 

I agree to participate in this Research: 

Name:             ……………………………………………………................................... 

Address:          …………………………………………………………………………. 

Tel Number:    …………………………………………………………………............. 

Cell Number:    ………………………………………………........................................ 

E – Mail:           ……………………………………........................................................ 

Fax Number:   …………………………......................................................................... 

Signature:        …………………………………………...... 
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2.3. Survey with Practitioners: Ethics Approval   
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3.1. Mixed-Methods Education Research: Questionnaire 

PLEASE ANSWER ALL QUESTIONS. More than one option is required for certain questions; mark your response 

with an X. 

1. Where did you first hear 
about the Shortened Dental 
Arch (SDA)? 

 
University 

 
Journal 

 
Colleagu
e 

 
This 
Survey 

 
Other, 
specify 

 

2. Have you read any research 
related to the SDA conducted 
locally or internationally? 

 
Definitely Yes 

 
Yes 

 
No 

 
Definitely 
No 

  

3. Are you aware of the 
different forms of the SDA/ its 
variants? 

 
Definitely 
Yes 

 
Yes 

 
No 

 
Definitely 
No 

  

 
4. Do you agree that patients 
can function adequately with a 
SDA? 

 
Definitely Yes 
 

 
Yes 

 
No 
 

 
Definitely 
No 

 
Don’t 
Know 
 

 

5. Do you agree that the SDA 
should be presented to 
patients as an alternative 
treatment option? 

 
Definitely 
Yes 

 
Yes 

 
No 

 
Definitely 
No 

 
Don’t 
Know 

 

6. Treatment options that you 
usually propose to 
patients/students with a SDA 
are?  

 
Plastic 
Dentures 

 
Metal 
Dentures 

 
Cantileve
r 
Bridge  

 
Implants 
 

 
No 
Treatment 

 

Other 

7. What will prevent you from 
presenting the SDA as a 
treatment option? 

 
Quota 
Requirement 
 

 
Lack of  
knowledge 

 
Limited 
research 

 
Not  
viable 
option 

 
Loss of  
income 

 

Other, 

specify 

8. Do you advise 
patients/students not to 
replace missing molars with 
bridges or dentures? 

 
Always 

 
Sometimes 

 
Rarely 

 
Never 

  

9. What do you suggest we do 
to implement the SDA as a 
treatment option in the 
system? 

 
Quota 
Requirement 
Changes 

 

Allowed to 
Charge a 
fee 

 

Health 
Policy 
Changes 

 

No 
Suggestio
n 

 

Other, 
specify 

 

10. Would you insist on making 
an appliance for a patient with 
a SDA for a quota? 

 
Definitely Yes 

 
Yes 

 
No 

 
Definitely 
No 

  

 
COMMENTS:  
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3.2. Mixed-Methods Education Research: Individual and Group Interview Questions 

Question 1: 

Why do you think 8/73 said they only heard about the SDA from this survey/ questionnaire? 

 

Question 2: 

Where was it taught – which year and which module 

 

Question 3: 

How was it mentioned in the Teachings? Do you recall whether it was said you MUST or CAN use it? 

Why do students then not implement it/ use it as a treatment option? 

 

Question 4: 

What are your personal views on it? 

Have you read any research related to this topic? If not, why not? 

 

Question 5: 

What do you think should be done to implement it? Is there any specific target group? 

 

Question 6: 

Comment on your lecturer’s knowledge related to the SDA. 

Comment on your clinical supervisor’s knowledge. 

Also comment on the way it was taught - method/ areas/ emphasis. 

 

Question 7: 

MONEY – as a student cost is not an issue/ important; Feel free to speak about this 

You will soon be a practitioner – how will this affect you, is it important  

Comment on loss of income; give negatives and positives about the SDA 

At this stage – insistence on making a denture for a quota / as income in future 

 

Question 8: 

Education in this Institution- do you know what student-centred learning is – is this happening here, comment 

Do you know patient –centred treatment is – is that what we are doing here 

 

Question 9: 

CPD: Do you know what this is? How can this activity assist with introducing new concepts 

 

Question 10: 

Health Policy changes – how do HP affect our behaviour, can new concepts be introduced by changing rules? 

An more specifically – the SDA 
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3.3. Mixed-Methods Education Research: Informed Consent Form  

UWC Faculty of Dentistry & WHO Oral Health Collaborating Centre 

INFORMED CONSENT FOR THIS SURVEY: SHORTENED DENTAL ARCH  

There are no known risks associated with participating in this Survey. Your personal 

information will be strictly confidential and your identity will be protected at all times. You 

also have the option to refuse to participate in this Survey and nothing will be held against 

you for your choice. If you would like to withdraw from the Research at any future stage, 

please feel comfortable to inform me as such. 

If you have any further queries, comments, suggestions or want any more information 

about this Research, please contact:  

Dr S Khan: Tel (w) 021 9373006, Fax: 021 937 3025 or E-mail her at: skhan@uwc.ac.za. 

Thanking you in anticipation. 

Dr S. Khan 

IF YOU WANT TO WILLINGLY PARTICIPATE IN THIS RESEARCH,  

Please complete and sign the form below and return it in the prepaid envelope enclosed. 

Alternatively, e-mail the completed form to the above e-mail address. 

I agree to participate in this Research: 

Name:             ……………………………………………………................................... 

Address:          …………………………………………………………………………. 

Tel Number:    …………………………………………………………………............. 

Cell Number:    ………………………………………………........................................ 

E – Mail:           ……………………………………........................................................ 

Fax Number:   …………………………......................................................................... 

Signature:        …………………………………………...... 
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3.4. Mixed-Methods Education Research: Ethics Approval  
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4.1. Systematic Review: Ethics Approval   
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4.2. Systematic Review: PRISMA Statement.  
 

Moher d, Liberati A, Tetzlaff J, Altman DG. The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement, PLOS 
Med (6(6): e1000097. www,prisma-statement.org  
   

Section/topic  # Checklist item  Reported on 
page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review 
registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design 
(PICOS).  

5-7 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including 
registration number.  

7 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) 
used as criteria for eligibility, giving rationale.  

7-8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search 
and date last searched.  

9 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  9-10 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).  10 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming 
data from investigators.  

10 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  10 
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Risk of bias in individual studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome 
level), and how this information is to be used in any data synthesis.  

11 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  11 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-
analysis.  

11 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  11 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified.  11 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow 
diagram.  

12 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  12-13 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  13-16 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates 
and confidence intervals, ideally with a forest plot.  

16-22 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  n/a 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  13-16 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  n/a 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare 
providers, users, and policy makers).  

23 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting 
bias).  

24-26 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  27 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. n/a 
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5.1. Cross-Sectional Quality of Life study: OIDP 2012 Bilingual Questionnaire
Appendix:                                            Bilingual Interviewer Administered Questionnaire – 2012 

 

Measuring Dental Needs: International Collaborative OIDP Study 

 

Interviewer Administered Oral Health Survey Questionnaire  

 
Introduction: 

 

This interview is about your health, about mouth and teeth problems and about dental treatment. 

There is no right or wrong answer. Please feel free to ask about anything you don't understand. 

 

 

1) Study Record Number 

 

   

 

2) Date     

 

3) Geslag /Sex Male Female 

 

4) Hoe oud is jy? (jare)//Age in years       

 

5) Geographic location (CIRCLE ONE)  1 = Urban 2 = Rural/small town 

 

6) Estimated S/E category (CIRCLE ONE) 1 =          2 =       3= 4= 

 

6B) Occupation (CIRCLE ONE) 1 =    2 =  3=  4= 

 

General Health Questions 
 

Now, I am going to ask you some broad questions about your general and dental health: 

Nou gaan ek ‘n paar vrae oor jou algemene gesondheid vra: 

 

7) In general would you say your health is//My algemene gesondheid is: 

1_______________2_______________3_______________4_______________5 

       Very Poor                   Poor                         Fair               Good                 Very good 

       Baie sleg     Sleg       Aanvaarbaar  Goed     Baie goed 

 

8) In general would you say your dental health is// My tandheelkundige gesondheid is 

1_______________2_______________3_______________4_______________5 

       Very Poor                   Poor                         Fair               Good                 Very good 

       Baie sleg     Sleg       Aanvaarbaar  Goed     Baie goed 

 

9) How satisfied are you with your oral health? Hoe tevrede is u met jou tandheelkundige 

gesondheid? 

1_______________2_______________3_______________4_______________5 

       Not at all         Very satisfied  

      Baie ontevrede               Heeltemaal tevrede 

 

10) How much do you think you need dental treatment? Hoeveel benodig jy tandheelkundige 

behandeling? 

1_______________2_______________3_______________4_______________5 

       Not at all         A great deal 
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5.2. Cross-Sectional Quality of Life study: Informed Consent Form  
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5.3. Cross-Sectional Quality of Life study: Ethics Approval   
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6.1. Randomized Controlled Trial: Information Letter 
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6.2. Randomized Controlled Trial: Demographics Details  
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6.3. Randomized Controlled Trial: Global Visual Analogue Scale 
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6.4. Randomized Controlled Trial: Informed Consent Form 
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6.5. Randomized Controlled Trial: Ethics Approval from UWC 
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Randomized Controlled Trial: Ethics Approval from Stellenbosch University 
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6.6. Randomized Controlled Trial: Registration with clinicaltrials.gov 
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6.7. Randomized Controlled Trial: CONSORT Statement   
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6.8. Randomized Controlled Trial: Sample Size Estimation  

The importance of conducting clinical research in dentistry cannot be over-emphasized as 

no amount of non-clinical evidence can define the effectiveness, relevance or significance of 

procedures or materials without determining their clinical impact. Clinical research, 

however, is more often than not avoided, and this is mainly due to the extensive list of 

generic problems experienced with conducting this type of research. Some of the problems 

more commonly experienced with clinical research are [1-5]:  

(i) patient-related: estimating statistically validated samples from the population and 

determining sample size prior to conducting the study by power calculations, ethical 

considerations and obtaining informed consent from study subjects, vigorous recruitment of 

appropriate patients that ensures generalizability of results, timing of the study, daily-life 

issues in retaining patients in the study and controlling the drop-out rate, compensating 

patients to be part of the study and the costs incurred to them; 

 

(ii) procedure- or material-related: ethics of using certain procedures or materials on 

patients, errors when designing the study (methodology), extended time-periods over which 

the study is conducted, excessive costs of related clinical procedures and materials, validity 

and reliability and the methods proposed when conducting the research, and  

 

(iii) co-researchers-related: buy-in from faculty, other collaborators and research teams that 

are required to successfully complete a study and the obligatory involvement of all in 

controlling study bias. All of these problems have to be circumvented before any meaningful 

and reliable data can be obtained [1-3].  

 

As regards the RCT conducted as part of the present SDA research, specific problems related 

to sample size and suitable participants were encountered [6]. An RCT design was chosen 

for the strength of evidence obtainable based on the internal validity and unbiased 

estimates of effectiveness of the interventions under investigation [4]. The sample size that 

was estimated by the traditional process, and was thus needed, was so large that it would 

have restricted or even eliminated the possibility of conducting the study [5]. Moreover, the 

researcher experienced difficulties in recruiting the particular patients required for the 

study [6]. Given these restrictions, alternatives for estimation of sample size were explored.  
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Sequential sampling (SS) is a non-probability sampling technique where neither the sample 

size nor the timeframe for data collection is fixed in advance [7-9]. Data are collected and 

analysed in sets of patients depending on the stopping rule which formed part of the initial 

decision. Regarding the stopping rule, using the available variables of sample size, statistical 

significance and the minimum mean difference set by the researchers, a decision was made 

to: 

      a) Accept either the null or alternative hypothesis and stop sampling if the estimated 

power was greater than 80%, or    

b) Continue sampling if the power calculated is below 80%, and then increase the sample 

size by adding another set of patients [7-9].  

Comparing sequential sampling, in which there is an alternative to stop or to continue , 

sampling, with the traditional type of sampling, where sample size is fixed in advance and 

the null hypothesis is either accepted or rejected or the alternate hypothesis is accepted, 

the difference with respect required sample size is evident [5, 7-9].  

 

Difficulties that may be addressed and resolved with sequential sampling include:  

 statistical validation of the sample obtained from the population,  

 recruitment of appropriate numbers and types of patients,  

 generalizability of study outcomes to the population, and  

 reduction in the time-period over which the study is to be conducted.  

Thus the generic problems noted with clinical research, and more particularly with RCTs, 

which include recruitment of appropriate patients, sampling, clinical scenarios, setting or 

location, funding and costs involved and patient loss due to the time-taken for the study, 

may be reduced with this type of alternative study technique.  

 

Several other advantages were also noted using this type of sampling technique which 

include:  

 reduced recruitment time for study subjects, 

 reduced time of involvement of patients in the study, 

 no overestimation of the study subject numbers,  

 decreased exposure to risks for study patients,  

 a smaller chance of unethical practices, and 
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 conclusions that may be reached earlier than had researchers followed the 

traditional sampling and testing methods.  

For all the foregoing reasons, there was an overall reduction in costs, time and effort in 

conducting the RCT with the SS technique [7-9]. 
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7.1. Overview of Systematic Reviews: AMSTAR Checklist  
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7.2. Overview of Systematic Reviews: Ethics Approval  
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8.1. Presentations of SDA Research at National, International Conferences and Workshops 

1. Survey conducted with General Practitioners 

Perceptions regarding the shortened dental arch amongst practitioners in the Western Cape 

International Association for Dental Research (IADR)-South Africa (SA) 2010: Oral Presentation 

2. Mixed Method Education Research  

A survey of the experiences of senior dental students regarding shortened dental arch 

Conference of the European Prosthodontic Association (EPA)-2011; Berne, Switzerland: Poster Presentation 

Education Colloquium on 4 June 2012, University of the Western Cape: Oral Presentation 

HELTASA Conference 2013, Stellenbosch, South Africa: Oral Presentation  

3. Systematic Review related to shortened dental arch 

a) Differences in functional outcomes for adult patients with treated and untreated Shortened Dental Arches: A 

Systematic Review 

IADR-SA 2012: Oral Presentation 

Stellenbosch University Academic Day, Cape Town: Poster Presentation 

b) Quality Assessments of Systematic Review 

Global Session of the IADR 2014, Cape Town, South Africa: Poster Presentation  

4. Cross-sectional study on Quality of Life 

Impact of removable denture prostheses on the functional ability and oral health-related quality of life of a 

South African partially dentate cohort 

EPA-2012, Rotterdam, Netherlands: Poster Presentation 

5. Randomized Controlled Trial 

Outcomes of interventions for patients with a reduced posterior dental arch: A Randomized Controlled Trial 

International Congress of Prosthodontists (ICP)-2015, Seoul, South Korea: Poster Presentation 

6. Overview of Systematic Review 

Overview of systematic reviews related to a shortened dental arch  

IADR-2015, Pretoria, South Africa: Oral Presentation 

7. Sequential Sample Size Estimation Technique in Clinical Dental Research   

Sequential Sampling Technique: Overcoming concerns of Sample size in Clinical Research in Dentistry; A SDA-

RCT case study  

IADR-2016, Cape Town, South Africa: Oral Presentation 

8. Contextual evidence related to the shortened dental arch according to the evidence pyramid 

Evidence supporting the shortened dental arch concept for underprivileged South Africans 

Global Evidence Summit- September 2017, Cape Town, South Africa: Poster Presentation     
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8.2. POSTERS presented at International Conferences 

8.2.1. Mixed-Methods Research presented: European Prosthodontic Association in 2011 
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8.2.2. Cross-Sectional Quality of Life study related to the SDA presented at the European Prosthodontic Association in 2012, Netherlands 
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8.2.3. Systematic Review: Quality Assessments presented at the Global Session of the 

International Association Dental Research (IADR) in 2014; Cape Town, South Africa  
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8.2.4. RCT: Presented at the International College of Prosthodontists in 2015; Seoul, South 

Korea  
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8.2.5. Contextual evidence related to the shortened dental arch according to the evidence 
pyramid: To be Presented at the Global Evidence Summit- 2017, Cape Town South Africa. 
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aim and objectives: This survey was conducted to de-
termine the knowledge of and opinions related to the short-
ened dental arch (SDA), among dentists in the Western 
Cape Province, South Africa. 

Methods: The study sample included two consecutive 
groups, drawn by a process of randomisation from the reg-
istered dentist population that included general dentists, 
specialists, those who had emigrated and retired dentists. A 
self-administered questionnaire was mailed, e-mailed and/
or faxed to those selected. Reminders were either e-mailed 
or made by telephone over a period of six months. 

results: A final sample of 84 respondents with a mean 
age of 43 years (SD=11.9) was obtained. This represented a 
response rate of 23% (n= 84) from the final working sample 
(n=368), derived from the target group (n=618) originally con-
tacted. All participants completed an informed consent form 
in which confidentiality was assured. Several respondents 
(40%) said they had heard about the SDA while at university, 
which would be in line with the age range of respondents 
in relation to introduction of the concept into dental curri-
cula. As many as 62% had never read any research articles 
related to the concept which could partly account for the 
low response rate. The majority (86%) felt that patients can 
function with a SDA and that they would recommend ac-
ceptance to their patients. 

conclusion: Respondents know of the potential benefit 
that the SDA may have for their patients and see it as a 
viable alternative treatment option for the partially dentate 
patient, even though their level of current knowledge of the 
subject must be considered questionable.

Keywords: Tooth loss; shortened dental arch; attitudes; 
perceptions; knowledge; quality of life

INTRODUCTION 
The treatment objective of the complete restoration of den-
tal arches lacks compelling scientific and clinical research 

support, yet steadfastly remains the therapeutic standard of 
care amongst practitioners.1, 2 Whereas tooth loss in general 
is perceived negatively by most people,3 the loss of anterior 
teeth is more profoundly felt.4 There is also an increasing 
recognition that a patient’s occlusal functional need cannot 
be defined solely by professionals.5 Specifically, the need 
for full restoration of missing posterior segments is increas-
ingly being questioned and the functional satisfaction that 
may be derived from less than a complete dentition in some 
patients, particularly in older adults, is both recognised and 
documented.4, 6-14

As originally defined, the classic shortened dental arch (SDA) 
consisting of twenty occluding anterior and premolar teeth, 
6 was initially proposed as a treatment strategy for the older, 
partially dentate patient.6,15 Several variations to the classic 
SDA occlusal pattern, including discontinuous or interrupted 
arches, were proposed and the reduced posterior arches 
have been described in terms of the number of occlud-
ing units that can ensure adequate chewing function.6,7,11,12 
The SDA concept is a cost-effective treatment option that 
has been extensively studied and has been advocated as 
being viable for many industrialised as well as developing 
countries.9,12-22 The SDA and its variations improve the ac-
cessibility of treatment for large sectors of the population, 
especially the socially- and economically-deprived middle-
aged and elderly communities. it follows that disparities re-
lated to oral health that exists within and between popula-
tions, as in South Africa, can be addressed utilising the SDA 
concept as an appropriate treatment strategy.2,16

Effecting improvement and/or change in an oral healthcare 
system depends upon appropriately distributing and using 
available resources for better health outcomes. An inability 
to meet the needs and demands of partially dentate pa-
tients causes oral healthcare providers, healthcare policy-
makers, and third party funders to call for more evidence-
based practices in dentistry.2-5, 14, 15 The literature reports 
several clinical trials and other research studies where the 
success of treatment using the SDA concept has been 
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demonstrated.3,6-8,10-5 The assertion that this will provide ef-
fective treatment, reduce costs and allow equitable distri-
bution of resources seems reasonable. For a country such 
as South Africa, contemporary treatment planning strate-
gies, such as those based on the SDA concept, need to be 
considered and should be researched locally for relevance 
amongst the local population. The results may be able to 
support a proposal for implementation. Healthcare provid-
ers, however, will be at the front line in delivering such a 
management strategy to patients, and it is thus important 
that their understanding of, and attitudes towards, such a 
‘novel’ treatment concept be gauged.   

Studies have been conducted globally to determine the opin-
ions and practices of dental clinicians regarding the SDA, but 

differences in sampling have been noted and considered 
before undertaking the current research.8,10,16,26  The conve-
nience of samples drawn from  consultants and departmental 
staff ensured a high response rate in some studies.8,10,16,26

For this questionnaire-based study, a survey was conducted 
amongst registered dentists practicing in the Western Cape Prov-
ince, South Africa, with the objective of assessing their knowl-
edge and current practices related to the SDA as an appropriate 
management approach in the partially dentate adult patient.

MATERIALS AND METHODS
Ethical clearance for the research project (No. 10/2/13) was 
obtained from the Research and Ethics Committee of the 

RESEARCH

Survey: Dental practitioners of the Western Cape

Please answer all questions. More than one option is required for certain questions, mark your response with an X

1. Percentages of procedures treated in your prac-
tice per week?   (To the nearest 10% and adding 
up to 100%)

Extraction

………%

Crowns &
Bridges
………%

Fillings

………%

Ortho

………%

Dentures

………%

Other, 
specify
………%

2. Age categories of patients seen in your prac-
tice?  (Mark all applicable ages)

Under 10 10– 18 yrs 18 - 35 yrs 35 -65 yrs
65 yrs 
or more

3. Reasons for extracting teeth in your practice
are? (Give a % for all options, to the nearest 10%, 
adding up to 100%).   

Caries

………%

Perio Dis

………%

Trauma

………%

impaction

………%

Ortho

………%

Patient 
request
………%

4. Percentages of the different teeth extracted are?
(Give a % all options, to the nearest 10%, adding 
to a 100%)

Upper
incisors
………%

Premolars

………%

Lower
molars
………%

Upper
molars
………%

Canines

………%

Lower
incisor
………%

5. Do your patients demand the extraction of
anterior teeth? 

Always Sometimes Rarely Never

6. Do you comply to requests for extraction of
patients’ anterior teeth?

Definitely yes Yes No Definitely no

7. Patients with decayed teeth are advised to save
at least their anterior and premolar teeth?

Always Sometimes Rarely Never

8. What appliance do you commonly use for
replacement of missing teeth?

Plastic
dentures

Metal 
dentures

Fixed
bridges

implants
Other, 
specify

9. Do you always replace missing molar teeth with
distal extension dentures?

Definitely yes Yes No Definitely no

10. Do you advise patients not to replace missing
molars with bridges or dentures?

Always Sometimes Rarely Never

11. Where did you first hear about the Shortened
Dental Arch (SDA)?

University Journal This survey Colleague
Other, 
specify

12. Have you read any research related to the
SDA conducted locally or internationally?

Definitely yes Yes No Definitely no Don’t know

13. Do you agree that patients can function ad-
equately with a SDA?

Definitely yes Yes No Definitely no Don’t know

14. The SDA should be presented to patients as
an alternative treatment option?

Definitely yes Yes No Definitely no Don’t know

15. Treatment options that you usually propose
to patients with a SDA are? (More than 1 entry is 
allowed, to the nearest 10% and adding to 100%)

Plastic
dentures
………%

Metal 
dentures
………%

Cantilever
bridges
………%

implants

………%

No 
treatment
………%

Other

………%

16. Would patients benefit from an SDA treatment
option?

Definitely yes Yes No Definitely no Don’t know

17. An SDA treatment option must be limited to
special cases only, e.g. the handicapped patient?

Definitely yes Yes No Definitely no Don’t know

18. What will prevent you from presenting the SDA
as a treatment option?

Loss of 
income

Lack of 
knowledge

Limited
research

Not  viable 
option

Nothing
Other, 
specify

19. Patients most often request the replacement of
missing molars with?

Plastic
dentures

Metal 
dentures

Fixed
bridges

implants
No 
teatment

20. Not replacing missing molars will affect the
patients' Oral-health- related quality of life.

Definitely yes Yes No Definitely no

21. Extracting anterior teeth will negatively impact
on patients’ Oral-   health- related quality of Life.

Definitely yes Yes No Definitely no Don’t know
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Table 1: Demographic details of respondents

Age range
24 – 35yrs 36 – 45yrs 46 – 59yrs 60+ yrs

28 24 24 8

Gender
Female Male Not Recorded

31 52 1

institutions attended 
(could be more than one)

University of the Western 
Cape

Stellenbosch University
Other South African 

Universities             
international Universities

24 40 13 4

qualifications
BChD PDD MChD BSc/MSc/ PhD

84 35 10 25

Employment details
(dual appointments 
included)

Private/ Public Health Academic institution

73 31

Table 2: Anterior extractions: patient demand and dentist reaction

Perceived demand for 
anterior extractions

Compliance by dentists with patient 
demand for anterior extractions

Definitely 
No

No Yes Total

Never  21 6 27

Rarely  14 14 5 33

Sometimes 7 7 8 22

Total 42 27 13 82

(Chi-squared test = 17.81, df. = 4, p-value < 0.005)

University of the Western Cape (WC), South Africa. The 
first cycle of data collection was conducted as a pilot study 
amongst the staff (n=15) in the Department of Restorative 
Dentistry in the latter part of August 2009. The initial ques-
tionnaire was distributed amongst them to solicit their input 
and expertise so that ambiguities in the questions could be 
eliminated. The final self-administered questionnaire (Figure 
1), cover letter and consent form were then distributed by 
post, fax and/or e-mail to randomly selected dentists prac-
ticing in the public and private sectors of the WC Province. 
The design of the questionnaire assessed respondents’ 
opinions, knowledge, understanding and current clini-
cal practices regarding the SDA concept. it also included 
questions designed to obtain the demographic profile of 
practitioners, the types of practices dentists worked in and 
the diversity of patients treated.

The population of dentists in the Western Cape included 
in this study was all registered practitioners and included 
general dentists in the public and private domains, as well 
as retired dentists and specialists in the fields of prost-
hodontics, periodontics and orthodontics. Excluded from 
the study were dentists whose interests do not especially 
include treatment of the partially dentate state, such as 
maxillofacial and oral surgeons, oral pathologists and com-
munity-dentistry specialists. 

Through a compilation of records obtained from the Health 
Professions Council of South Africa (HPCSA), South Afri-
can Dental Association, Public Health Clinics and Messrs 
Wright-Milner’s Dental (the largest dental supplier in the 
region), it was recognised that the list of dentists and spe-
cialists registered with the HPCSA from the WC Province 
included many who had retired, specialised, emigrated or 
are no longer in practice. We used randomisation (accom-
plished through computer-generated numbers) for the sec-
ond and  third cycles to obtain a final sample of 652 active 
practitioners. For the third cycle, the information sheet was 
modified to indicate that an incentive would be received on 
completion of the questionnaire. This was decided upon 
after discussions with the statistician, to improve the re-
sponse rate. After taking statistical advice, the pilot study 
sample (n=15) was included in the final study sample as 
these practitioners were all on the registered lists of den-
tists. in addition, several of these (academic) dental prac-
titioners either have their own dental practices or work for 
other private practitioners. 

Practical difficulties experienced included a large number 
of non-responders, outdated registered contact details, a 

number of disinterested practitioners including some retired 
practitioners and previous emigration of registered practi-
tioners; thus the period for obtaining completed question-
naires from the three cycles was extended to six months 
(from late August 2009 to January 2010). A research assis-
tant followed up the non-responders who did not return the 
questionnaires, with participants receiving monthly remind-
ers for at least two months via telephone, fax and e-mail in 
an effort to obtain as representative a sample as possible. 
The final collection and recording of data was completed 
by the researcher (SK).

Sample size, randomisation of sample, questionnaire format, 
type of study and the statistical analysis of data (type of tests) 
were initially discussed with the statistician. Data extracted from 
completed questionnaires were analysed using the Excel Sta-
tistical package. The categorical data were analysed by means 
of residuals based on observed and expected values. The 
data consisted of categorical and ordinal observations, as well 

Table 3: Summary of results related to questions focusing on the 
shortened dental arch

Definitely yes 
and Yes

Definitely no  
and  No

Don’t know

Read research
38% 

62%

Agree can function 
86% 

11%

As treatment 
option

83% 10%

Benefit  to patients
82%

8%

Limit to special 
cases only

25% 67%

Absent molars – 
affect OHRqoL

46%  43%

245

Stellenbosch University  https://scholar.sun.ac.za



64 > RESEARCH

as paired comparisons. A lexicographical analysis was also 
included for question 18 (which states ‘What would pre-
vent respondents from implementing the SDA as a treat-
ment option?’) and it involves determining the specific 
responses for each given response option in a systematic 
sequence.27

RESULTS
From the three cycles, the final working sample (n= 368) 
included registered and willing participants and  excluded 
all the practitioners who were registered but had emigrated, 
were not practicing, some who had retired, those who had 
obtained a specialisation which was  excluded , those who 
declined to participate and those whose current contact de-
tails were unavailable. 

Of the 15 questionnaires distributed amongst the staff for the 
pilot study, 13 were completed. Together with those obtained 
in the second and third cycles, the final sample resulted in 
84 completed questionnaires (23%). The demographic de-
tails are included in Table 1. The ages of respondents ranged 
from 24 to 75 years, with a mean age of 43 years (SD=11.9) 
and with most respondents being males at 62%. Many retired 
dentists, who were intentionally included so that the changes 
in teaching and practice over the years might be determined, 
did not participate. Respondents were from diverse academic 
backgrounds with dental qualifications having been obtained 
locally and/or internationally (Table 1). 

Almost three-quarters (74%) of respondents (n= 62/84) re-
ported that their practices were mainly restorative in na-
ture. One-fifth of respondents (20%) further indicated that 
fixed prostheses and removable partial dentures were their 
treatments of choice in the management of partially den-
tate patients. Patients treated ranged from under 10-to-65 
year-olds, with only three respondents indicating that they 
do not treat adult patients.

The unusual practice of anterior-tooth extractions, a cultural 
habit observed in the WC Province, necessitated that the 
questionnaire contain questions specific to the practice. 
Only 25% (n= 21/84) of respondents stated that requests 
for such extractions were not made. The majority of the re-
sponding dentists had been asked to extract anterior teeth 
and even though 82% of respondents said they did not ac-
cede to these requests, almost 20% said that they do extract 
these teeth to satisfy patients’ requests. To see whether any 
relationship existed between requests by patients for ante-
rior extractions and the subsequent reaction of dentists, a 
Chi-squared test (=17.81, df. = 4, p-value <0.005) was per-
formed (Table 2). These results suggest that the frequency 
of demands by patients for anterior extractions is influenced 
by the compliance of dentists to accede to these requests 
(i.e. a strong relationship between demand for anterior ex-
tractions by patients and compliance by dentists exists, and 
vice versa). Of all other tooth types extracted in the WC 
Province, lower molars were the most commonly reported 
at 67%, which is line with global studies.

Prostheses provided for replacement of missing posterior 
teeth, in order of frequency, were acrylic partial dentures, 
metal-based partial dentures, fixed bridges and implants. 
Responses to questions relating to the replacement of miss-
ing molar teeth would appear to be influenced by knowledge 
of the SDA concept (χ2 = 6.79; df. = 1; p-value=0.0092). 
Even though 48% of respondents (n=40/84) indicated that 
they had heard about the SDA at university, and 32% in a 
journal, 21% indicated that they heard about it for the first 
time from this survey. Those respondents (48%) who had 
heard about the concept at university were of a mean age of 
43 years, which is in line with the likelihood that they would 
have been taught the concept during the 1990s.

Table 3 refers to the responses to questions related to the 
SDA and here data imputation was managed by dichoto-
misation: thus for the answers definitely no and no, these 

Table 4: Comparison of the design and results of this study with similar studies conducted globally

Country UK Sweden tanzania Netherlands South Africa

Authors Allen, 1993 Korduner, 2003 Sarita, 1998 Witter, 1997 Khan, current

Sample (n) 91 189 77 64 84

Reminders Mail Mail Mail Mail
Fax, telephone  and  

e-mail 

information sheet Yes Yes Yes Yes Yes

Sample
Restorative 
consultants

GPs
GPs, public sector 

dentists
Department  staff 

GPs, Department 
staff, specialists

Comparison of data requested in Questionnaire

Demographic details Yes Yes Yes Yes Yes

Opinions Yes Yes Yes Yes

Experiences Yes Yes Yes Yes

implemented Yes Yes Yes Yes Yes

Conclusions
Accepted, but not 

practiced
Affirmative

Accepted, but 
uncertain of practice

For contemporary 
practices

Would benefit South 
Africans

Comments
Reservation; No 

premolar occlusion
Few risks

89% use acrylic RPD 
for SDA

SDA useful if 
patients accept it

Produces no  
income; lack of 

knowledge

Problems 
Drifting; age; 
knowledge

Decreased benefits 
for GPs

Acceptable for 
practice

Special needs only; 
TMJ/ periodontal 

problems 
Non-response
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were settled as a no response. As regards their ‘having read 
any research’ relating to the SDA concept, as many as 62% 
of respondents (n=52/84) indicated not having done so. 
On the other hand, 86% said that ‘patients will be able to 
function adequately’ with a SDA, even though most had 
not read any literature on the subject. A large majority of 
respondents (83%) said that they would ‘present it as a 
treatment option,’ while 82% indicated that it would ‘ben-
efit their patients’. Many respondents (67%) believed its 
application should not be ‘limited to patients with physical 
disabilities’ only.

Examining the results of questions referring to the treatment 
options proposed by practitioners compared with patients’ 
requests for SDA treatment approach revealed distinct dif-
ferences in responses. From the final sample (n= 84), 83% 
of dentists suggested the provision of acrylic and metal 
dentures, but patients requested implant therapy and ei-
ther acrylic or fixed prostheses (and in that order). A clear 
difference existed in what patients perceived their needs 
and desires to be (irrespective of the finances involved) 
and what practitioners proposed and what was the final 
administered treatment.

For question 18, ‘what would prevent respondents from 
suggesting a SDA treatment option’, respondents were 
presented with a range of options and their answers re-
vealed some interesting responses: only 5% of respon-
dents (n=4/84) admitted that ‘loss of income’ whereas 37% 
said ‘nothing’ would prevent them from proposing and im-
plementing the SDA concept as a treatment option. it was 
then decided to conduct a lexicographical analysis of the 
responses for this question. This type of systematic analy-
sis is used for data with several variables as responses, 
where the analysis includes several options or combina-
tions of options.27 For this question with four options, 16 
different combinations could be provided. interestingly, 
93% of observations were found in four combinations with 
49% of observations sitting in one combination only. This 
distribution fits the information (or Pareto) principle,28 which 
states that for most cases in life, 80% of effects come from 
20% of the causes.

A description of this combination includes, for example: no 
income; no knowledge; limited research and not viable ver-
sus ‘nothing’ will prevent the practitioner from suggesting a 
SDA. And within this combination, 73% (30/41 respondents) 
said ‘nothing’ will prevent them from suggesting a SDA. 
This type of analysis gave very specific responses to these 
options,27 revealing that the respondents expressed a very 
positive attitude towards this SDA concept as a treatment 
option for their partially dentate patients. The benefits of us-
ing this concept were obvious to the dentists, even though 
many of them had indicated not having read any research 
related to the concept.

DISCUSSION

questionnaire-based studies are a useful tool in dental re-
search, but can be a mixed blessing. Response rates among 
general practitioners have been shown to be dropping.29 They 
also are at risk, if not sufficiently robustly framed, of conveying 
what respondents state they believe, or would do, and even 
what they believe the interviewer wishes to hear.30

The present research brought into focus some of these 
difficulties, in particular the lower than expected overall re-
sponse rate (n= 84). On the other hand, the response rate in 
the pilot study (n= 13/15) was very good, but that was con-
ducted in a controlled environment. Data thus derived are at 
risk of bias. in addition, the very high response rate would 
likely have been due to the pilot group being colleagues who 
felt obligated to cooperate. This pleasing effect could also 
have contributed as a source of bias. Such effects (opinion 
research and doing research in the same department) have 
been reported in the literature (Table 4).8,10,16,26

Efforts were made to reduce the risks of bias during the 
second and third cycles of the study. Reminders were lim-
ited to a maximum number of telephone calls, faxes and 
e-mails and over a short period of time. With the third cy-
cle, it was hoped to improve the response rate and thus 
increase the sample size by offering an incentive. This was 
done to improve the internal validity and generalisability of 
the study and to eliminate any errors that could occur. For 
this study conducted amongst the registered population 
of dentists, the final sample size was still relatively small 
(n= 84) and may not give an accurate estimate for the total 
practitioner pool. in comparison, other global studies were 
conducted using convenience samples and within a con-
trolled environment, thus reflecting larger response rates 
(Table 4).8,10,16,26

The non-response of participants for this study could be 
attributed to the time-consuming nature of completing a 
questionnaire; disinterest; lack of knowledge regarding 
the topic, dentists being retired and/or their refusal to re-
spond, and the South African oral healthcare system op-
erating under a fee-for-service structure which conflicts 
with the underlying ‘non-interventional’ concept under 
study. The final decisions for treatment are guided by the 
financial constraints of the most requested treatment op-
tion (implants) for a SDA. it is a situation that can be eas-
ily manipulated either way, in favour of the dentist or the 
patient. More importantly, it is a setting that should be 
used to guide and educate patients of the workable cost-
effective solutions in the form of the SDA, if only practitio-
ners had adequate knowledge of the SDA concept. it has 
been shown elsewhere that salaried public sector prac-
titioners (e.g. academics) are more positively inclined to-
wards the SDA concept in their clinical decision-making.31 
Some of the earlier studies that looked at the attitude of 
dentists toward the SDA were conducted in a controlled 
environment, had fewer participants, and in some cases 
had even longer questionnaires.8,10,16,26 Notwithstanding 
the differences amongst the listed studies, it is evident 
that the present findings compare well with those found 
globally (Table 4).8,10,16,26

The condition of not having read any research related to the 
SDA had obvious bearings on this study. it is possible that 
a lack of knowledge related to the topic might cause re-
luctance to complete the questionnaire and so affect the 
response rate. in addition to this, the uncertainty expressed 
regarding the relationship between the SDA and oral-health 
related quality of life by the non-committed responses can 
also be explained by the respondents’ limited knowledge. 
Oral health-related quality of life (OHRqoL), defined as the 
impact of the oral cavity and related diseases on the quality 
of life of an individual, is influenced by the age, number of 
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teeth, psychological, functional and cultural factors.32,33 in the 
context of tooth loss, the degree to which OHRqoL is im-
pacted is most likely context dependent,22 with location and 
distribution of missing teeth being important.3 Patients who 
have lost teeth usually seek treatment, primarily to address 
their esthetic concerns, and the desire to replace posterior 
teeth is less and reduces with the passage of time after 
extraction.4,32 Whereas RPDs address and satisfy the es-
thetic concerns of many patients, research has questioned 
the efficacy of especially the distal extension denture.24,25 
Furthermore, these dentures are not regularly worn by up to 
50% of patients, and providing them amounts to a consider-
able waste of resources and time.11,15,24,25

More importantly, the need for a questionnaire survey 
among South African dentists to gauge their attitudes to-
wards the SDA concept, as was attempted in this study, 
appears to have been warranted. Notwithstanding the 
low response rate reported here, and the limitation this 
places on making the generalisation to all practitioners in 
SA, some cautious extrapolations from the present find-
ings might reasonably be made. Firstly, the awareness by 
most respondents of the SDA concept, the belief by most 
that reduced posterior arch lengths can provide adequate 
function and indeed benefit certain patients and the readi-
ness by most to offer the SDA option for consideration in 
the management of suitable partially dentate patients are 
all positive indicators of a possible shift in prosthodontic 
treatment planning. A clinical trial to assess the success 
of treatment using the SDA concept can thus be instituted 
with such positive feedback from practitioners.

Gauging the epidemiological data of the South African pop-
ulation, from the total of 48 million, approximately 30 million 
form the adult population of 20-80 year-olds and about 
five million (10.9%) of the country’s population reside in the 
Western Cape (WC) Province.34 Historically, the population 
was segregated into four broad groups by legislation, with 
socio-economic status also closely aligned with these divi-
sions. The prevalence of periodontal disease, dental caries 
and tooth loss vary across the country, but are recorded 
to be the highest in adults (and children) in the groups liv-
ing in the WC Province, concurring with other studies.34,35 
The WC Province also has the highest prevalence of adult 
edentulousness (37%) in the country (with farm-workers at 
76%), but only 27% of edentulous patients had acquired 
complete removable dentures. The reasons cited for this 
are inaccessibility to clinics, high cost of dentures and no 
transport facilities to clinics.34 it is evident from the forego-
ing that the oral health status, and pertinently the pros-
thetic aspects, of the population living in the WC Province 
fall far short of being acceptable.

According to Owen (2004), the inequities experienced 
in the South African healthcare system need to be ad-
dressed with appropriate primary healthcare measures.36 
The SDA can be seen as unique and as a significant 
evidence-based solution for South Africa. it can, in prin-
ciple, be seen as an appropriate therapeutic approach 
for many patients in SA through which major inequities in 
the healthcare system can be addressed.2 in an environ-
ment of limited resources, the concept has the potential to 
overcome barriers of financial access that are associated 
with conventional interventional options such as complete 

and partial removable dentures, fixed prosthodontics or 
implant-retained procedures.2,15,34

Concerted efforts need to be made to improve the knowl-
edge, and with it, interest in the topic. While Continuing 
Professional Development is an accepted method of up-
dating knowledge, such direct educational interventions 
are considered to be not very effective in influencing clini-
cal behaviors. Furthermore, while guidelines may improve 
the knowledge of dentists, they do not improve  clinical 
decision-making skills.37,38 it would seem that an important 
aspect that needs research attention is the process of the 
translation of knowledge of available evidence into best 
practice.39 Such a task may be easier to inculcate at the un-
dergraduate level, hence a survey of this nature completed 
with senior dental students as respondents would be an 
excellent indicator of what is being taught and how students 
translate such teachings into actions.

Equally pertinent, the patient should play a meaningful role 
in effecting healthcare, in terms of informed inputs into 
choices and consent. However, the patient is exposed to a 
surfeit of non-scientific information, imposing upon the den-
tist the need to enhance communication skills which must 
be learnt and practiced.40 Thus determining the needs of 
patients and placing less reliance on normative approaches 
in decision-making, would be prudent in terms of introduc-
ing new concepts. it would seem that in the latter regard in 
particular, clinical decision making that encompasses SDA 
options would be beneficial.

CONCLUSIONS 
The participants in this study felt that patients can benefit 
from the implementation of the SDA concept. in addition, 
they alluded to the fact that patients with a SDA will be able 
to function adequately and that it should thus be presented 
to them as a treatment option.

The benefit of implementing this questionnaire survey amongst 
practitioners, whose reading of research on the subject was 
seen to be limited, has been revealing and points to the urgent 
need for further such surveys on a larger, more broadly-based 
and thus a more representative sample. More precise infor-
mation and continued research are prerequisite for any further 
consideration of the SDA concept as an appropriate treatment 
strategy for the country.
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the shortened dental arch (SDA) concept as a case study. A combination of survey and individual and group interviews (a mixed-
methods approach) was used to collect data related to the SDA. The cohort consisted of senior dental students and their clinical 
teachers at the University of the Western Cape, South Africa. The response rates were 100 percent for the students (n=73) and 
78 percent for the clinical teachers (n=16). Triangulation was employed to eliminate bias and strengthen the reliability of the re-
search. In the quantitative analysis, most students (81 percent) reported having heard about the SDA concept at the university, but 
their responses revealed an absence of clinical implementation. The students agreed that patients can function adequately with an 
SDA and agreed with presenting it as a treatment option to patients. In the qualitative analysis, a “change in the clinical require-
ments,” “being empowered by exposing them to SDA literature,” and “change in health policies” were recommended measures to 
increase implementation of the SDA approach clinically. The students were positive about the SDA as a treatment option, but the 
lack of adequate knowledge and encouragement in clinical implementation was a hindrance to its use. 
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Best available evidence is increasingly ac-
cepted as an essential guide for best clinical 
practice.1 The process begins in the class-

room, and the implementation then needs to manifest 
in the clinical setting. Alongside this, dental schools 
are adopting a more patient-oriented approach in their 
clinical educational programs,1-3 which generally 
assumes there is continuity and coherence in imple-
menting best evidence from classroom teaching to 
clinical practice.4-6 To what extent this translational 
learning outcome is realized has long absorbed edu-
cators and clinicians.

Among the many theories of learning, the con-
structivist paradigm is described as one that alludes to 
the role of students and the teacher in facilitating the 
learning of concepts.2,7,8 Studies have emphasized the 
significance of a student-centered teaching strategy, 
which encourages a deep approach to experiential 
learning and knowledge transfer, resulting in more 
effective conceptual understanding of content.2,4,7-12 
Researchers refer to traditional forms of lecturing 
(which restricts learning largely to passive modes) 

as the least effective method of knowledge acquisi-
tion.2,13 Active learning of concepts occurs in clini-
cal practice, and this needs to be a guided process, 
placing the focus on the role of clinical teachers to 
facilitate this deep approach to learning.1,10 

Since effective learning of the clinical process, 
from decision making to implementation, depends on 
the quality of the clinical teaching,5,6,14 the choice of 
clinical teachers becomes crucial. They must have 
the ability to mediate the experiential learning of 
students, appropriately guide them to do what is 
best for the patient (i.e., adopting a patient-centered 
approach), and critically assess student perfor-
mance.1-3,5-8,12,14 Kreuger et al. found that students 
“forget” theoretical information when commencing 
clinical practice and are subsequently unable to 
transfer concepts to different contexts.13 To ensure 
that any disjuncture between classroom and clinical 
practice is minimized or avoided is key.5,6 

Assessment in module-based clinical curricula 
should include students’ performance based on not 
only their understanding and clinical application of 
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evidence-based findings in teaching and practice, 
utilizing practices based on tradition and peer input, 
misplaced confidence in traditional practices, the 
need to complete a procedure to satisfy patients, 
profit-based practices, the inadequacy of knowledge 
transfer to clinical practice, and/or a general disincli-
nation of clinicians to apply new concepts.13,17 

Although there have been attempts to change 
oral health care policies based on clinical re-
search,15,18-28,30-33 there is a void on the subject of 
translation of classroom teaching to clinical imple-
mentation. The aim of this study was therefore to 
determine the relationship between what dental 
students are formally taught in class regarding the 
SDA concept for managing partially dentate patients 
and the extent to which clinical implementation of 
this treatment protocol actually occurs. 

Methods 
Ethical clearance (Registration No. 11/1/51) 

was obtained from the Research and Ethics Commit-
tee of the University of the Western Cape (UWC), 
South Africa. Written informed consent was obtained 
from the participants according to the Declaration 
of Helsinki.35 A mixed-methods approach was used 
in data collection (quantitative and qualitative) and 
analysis.36-38 Triangulation was used to eliminate bias 
and increase the validity and strengthen the reliability 
of the research.37,38 The study drew on the sequential 
explanatory strategy in data collection and analysis 
and for subsequent inclusion of the semi-structured 
interview phases (qualitative data) following the 
completion of a survey (quantitative data).36-38 

For the first phase, a survey was conducted 
amongst the senior dental students and their clini-
cal teachers at UWC from January to March 2011 
(survey is available from the corresponding author). 
The student sample was chosen because this group 
had completed the theory and related biomechanical 
principles of RPDs.37,38 Furthermore, their minimum 
clinical requirements included the completion of 
acrylic- and metal-based RPDs for patients with 
shortened, interrupted, or discontinuous arches. 

The self-administered questionnaire was dis-
tributed and collected from the students and clinical 
faculty by the principal investigator (SK). The quan-
titative data (categorical and ordinal observations, 
as well as paired comparisons) were analyzed by 
a statistician using the Microsoft Excel statistical 
package.39 The categorical data were analyzed by 

concepts but also the completion of predetermined 
clinical procedures.15 It has been noted that assess-
ment drives learning, an assertion supported by the 
finding that students in clinical modules are appar-
ently contented with mere completion of the prede-
termined clinical procedures.2,3,16 At the same time, 
entrenched institutional and traditional practices can 
impede the inclusion of newer clinical concepts that 
are based on best evidence. Such a situation can be 
regarded as ethically questionable.3,14,17 

It would therefore seem that the nature of the 
alignment between two educational outcomes needs 
exploring: 1) the transfer of concepts from classroom 
instruction to clinical practice and 2) the clinical 
competence (i.e., readiness and ability) of dental 
students to prescribe evidence-based therapeutic so-
lutions. For this study, we decided that the shortened 
dental arch (SDA) concept lends itself well to explor-
ing these questions. The SDA concept is a clinical 
management approach that is compatible with the 
functional needs of many older, partially dentate 
individuals. With practitioners and institutions seek-
ing clinical solutions for historically disadvantaged 
South African communities, the SDA seemed to be 
a logical choice for this study. 

In this case study, the SDA approach was used 
to examine the extent to which the transference 
of theoretical concepts to clinical practice occurs 
amongst senior dental students. The classic SDA 
consists of twenty occluding anterior and premolar 
teeth and represents a functional approach to manag-
ing partially dentate middle-aged and elderly patients 
and sometimes young, high-risk patients.18 The 
reduced posterior arches ensure adequate chewing 
function, and research has shown the SDA concept 
to be a clinically beneficial treatment option, al-
beit within defined clinical conditions.1,15,18-29 From 
a socioeconomic point of view, the SDA approach 
offers the additional advantage of being a compelling 
primary health care measure relevant for many un-
derprivileged groups, such as some of South Africa’s 
communities.29 

Traditionally, removable partial dentures 
(RPDs) are used to restore functions deemed essential 
in partially dentate patients.18-21 The necessity for 
such an approach has long been questioned (more 
so in the context of limited resources), and evidence 
is ubiquitous that the profession still resists modify-
ing traditional clinical practice accordingly.15,18,29-34 
This apparent resistance to implementing the SDA 
approach in specific conditions can be related to 
several factors: an indifference towards including 
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discussion thereof is also presented.37,38 These strat-
egies and sampling were included to increase the 
validity and strengthen the reliability of the research 
and at the same time reduce any bias encountered by 
the role of the researcher.37,38  

Results

Quantitative Data Analysis
The quantitative data from the student and 

clinical teacher surveys are shown in Table 1. The 
response rates were 100 percent for the students 
(n=73) and 78 percent for the clinical teachers (n=16). 

Student survey responses. Eleven percent 
of the student respondents indicated having heard 
about the SDA concept from this survey only and 
ascribed this omission to having missed lectures, not 
paying attention in class, or the lecturer placing little 
emphasis on this concept and without encouraging 
its use clinically. According to the Spearman rank 
correlation (0.565), a strong relationship existed 
between students’ not having read the research (77 
percent) and their lack of knowledge of the SDA 
variants (77 percent). 

Many of the students indicated their proposed 
treatment for a SDA would include either metal 
(66 percent) or acrylic (53 percent) dentures or a 
combination of these with other treatment options 
such as implants (Table 1). Only 3 percent chose “no 
treatment” as a suggested treatment alternative for a 
patient with a SDA, which prompted extensive ques-
tioning in the interviews regarding their knowledge, 
classroom teaching, and clinical use of the SDA. 
Twelve percent of the respondents indicated “quota 
requirements” but 86 percent said “not having any 
knowledge” of the SDA will prevent their clinical use 
of this approach. More importantly, the students were 
totally unaware of the financial benefits for patients 
with the SDA treatment option. To the question of 
whether they would insist on making a denture for 
a clinical quota, 50 percent responded no. This re-
sponse was unexpected as the students’ main concern 
is the completion of minimum clinical requirements. 

When we correlated the questions about 
“making of a denture for a quota” and “suggestions 
to implement the SDA as a treatment option,” the 
distribution of the suggestions varied significantly 
(p<0.05): these significant differences were observed 
with the responses of “no suggestion” versus a “quota 
change.” Nineteen percent of the students responded 

means of residuals based on observed and expected 
values and using frequency distribution, Spearman 
rank correlations, and chi-squared statistics.39 The 
data were managed by dichotomization (definitely 
yes and yes, to a yes response), and this collapsed 
table strengthened the pattern of analysis.39 

For the second and third phases of the study, 
qualitative interviews were conducted to supplement 
the findings from the survey.36,38 Smaller samples of 
students were selected for the semi-structured indi-
vidual interviews (n=10) and for one semi-structured 
group interview (n=1, including ten students), both of 
which were conducted from April to June 2011.36-38 
These participating students were selected from the 
class (n=73) via the process of statistical random-
ization accomplished through computer-generated 
numbers.37 The interviews permitted a more com-
prehensive discussion and understanding of why 
students were not suggesting or implementing the 
SDA as a treatment option.9,38 

The semi-structured individual interviews 
with the students were of one-hour duration each, 
and responses were transcribed by the principal 
investigator (SK).36-38 Another group of ten senior 
dental students was also chosen by randomization 
for the semi-structured group interview.36-38 The 
Crawford slip-method allowed students to record 
their responses without any bias and avoid their be-
ing influenced by the thinking and responses of the 
group.40,41 The use of this method allowed students to 
give their own independent opinions when answering 
the questions, and it ensured maximum participation 
from all students. 

The qualitative data (semi-structured individual 
and group interviews) were analyzed using the ana-
lytical abstraction method (which has a clear, logical 
step-by-step analysis approach).38,42 Themes present 
in the literature review were used as a guide in the 
basic coding process.37,38,42 These themes include a 
discussion at the basic level (actual words of respon-
dents) and a higher level (inferences of responses). 
The recorded text from both interviews used in the 
analysis ensured an accurate account of student 
responses, and member-checking was implemented 
in which students had to check that their responses 
were transcribed verbatim and were reflected in the 
subsequent interpretation.38 

Furthermore, three emergent themes that 
became apparent from the basic analysis of the 
qualitative data were extrapolated; these themes are 
discussed in the results section.37,38,42 A conceptual 
analysis of the data including an interpretation and 
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guided by the literature and then, second, those that 
became apparent after the analysis. 

Basic and higher level analysis. The themes 
guided by the literature include definition of the 
SDA concept, classroom and clinical instruction, and 
minimum clinical requirements. Student comments 
on the SDA concept used in class included “no term 
SDA” or “a term interchange” and “SDA was not 
used.” The definition of the SDA given in class (and 
used for distal extension dentures include teeth up to 
the first molars) is very different from that cited in 
the literature, where it is described as a premolar-to-
premolar occlusion.19-21 In spite of the rather indistinct 
definition of the SDA concept, the students suggested 
that this SDA “be used if it is advantageous to” or 
“benefits patients.” Many students suggested that a 
separate lecture be given for an alternative treatment 
option such as the SDA as they were unaware of the 
extensive research conducted and expressed the need 
to be informed. 

The student respondents commented that the 
classroom teaching of the SDA included “no explana-
tion when teaching the concept” and “the way it was 
mentioned we regarded it as insignificant.” Because 
of this brief mentioning of the SDA, the students 
clearly considered the concept as unimportant and 
forgot about it.11,12 Thus, its use clinically by students 
on their own initiative can hardly be expected. In-

“yes” and 39 percent responded “no” to the question 
of “no suggestion to the making of a denture for a 
quota” (χ2=9.9627; d.f.=4; p=0.0411). Fifty-three 
percent of the students responded “yes” to a quota 
change (including the SDA) versus 19 percent who 
said “no” to a quota change. 

 Clinical teacher survey responses. The 
clinical teachers’ responses indicated that they had 
read the research, knew about the SDA variants, and 
agreed that patients can function with a SDA (Table 
1). However, their responses were of some concern 
as these clinical teachers nevertheless indicated 
that they would replace molars in all patients with 
a SDA. The disparity between knowing theoretical 
concepts and carrying out clinical implementation 
was obvious. Moreover, it can be assumed, though 
only speculated from this finding, that their teaching 
about and implementation of evidence-based findings 
were also absent. 

Qualitative Data Analysis
The qualitative findings explain what happened 

during lectures and clinical implementation from the 
students’ point of view. These are reported under 
three broad categories: basic and higher levels and 
then conceptual analysis of these two levels. The 
basic and higher levels are reported in themes—first, 

Table 1. Responses of students and teachers to survey regarding the shortened dental arch (SDA)

Student Responses Teacher Responses 
Question (n=73) (n=16)

1. Where have you heard of the SDA? 81% university 62% university 
11% this survey 8% this survey

2. Do you read SDA-related research? 77% no/definitely no 77% yes/definitely yes

3. Do you have knowledge of the variants of the SDA? 77% no/definitely no 77% yes/definitely yes

4. Can a patient function with an SDA? 84% yes/definitely yes 85% yes/definitely yes

5. Will you present SDA as a treatment option to patients? 86% yes/definitely yes 85% yes/definitely yes

6. Which treatment options will you propose to patients along with SDA? 66% metal dentures 69% metal dentures 
53% plastic dentures 38% implants

7. What prevents you from presenting SDA to patients? 86% lack of knowledge 16% loss of income 
39% other

8. How often do you advise patients not to replace missing molars? 41% sometimes 62% sometimes 
33% rarely 31% rarely

9. How should SDA be implemented as a treatment option in the clinic?  51% include SDA as a No suggestion/other 
clinical quota noncommittal 

responses

 10. Do you make dentures as a quota for the SDA patient? 50% yes/definitely yes 
50% no/definitely no
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affect its implementation and thus need to be aligned 
with evidence-based research and clinical education. 
The lack of knowledge and subsequent practice re-
lated to the SDA concept has been duly documented. 

Regarding the theme of interviews, both the 
group and individual interviews conducted with these 
senior dental students simultaneously served as a 
teaching and learning opportunity for the principal 
investigator and the students. What is otherwise as-
sumed or even disregarded was revealed as important 
items of information in these interviews—namely, 
the methodologies employed in clinical teaching (or 
lack thereof) and their impact on student learning and 
the role of clinical teachers and the consequence of 
their input on students’ clinical decision making.44 
In addition, faculty development and research and 
their beneficial impact on students became evident.

Regarding the conceptual analysis theme, stu-
dents commented that they were not inclined to do 
any extra reading when the impression was created 
(in class or clinics) that a concept was insignificant. 
This attitude when presenting students with evidence-
based research is as important as interpretation by 
students in guiding their clinical decision making. 
Thus, instructors must emphasize the importance of 
clinical concepts, not merely teach how to implement 
them, to convince students that such practices should 
be followed. According to Strayhorn, when specific 
classroom teaching strategies were employed, the 
tendency for students to learn the content and then 
appropriately transfer this knowledge to clinical 
practice is enhanced.4 The students in our study also 
suggested a change in the minimum clinical require-
ments (emphasizing module review) and a change in 
health policies to include and implement the SDA 
treatment option. Doing so would make both students 
and clinical teachers more aware of the concept.17 
This attitude of dental practitioners regarding new 
concepts was observed in a study by Lalloo et al., 
which concluded that the effortlessness in using old 
concepts (e.g., restoring and extending shortened 
dental arches) could not be altered without shifting 
the mindset and health care policies for professionals 
and institutions.17 

Discussion
The aims of this study were consistent with 

the goals of the institution that emphasize attributes 
of citizenship and scholarship of learning, amongst 
others. Given that these goals are embedded in the 

stead, the clinical teacher needed to assume the role 
of reminding them about the appropriate use of the 
SDA rather than ignoring situations in which its use 
could have greatly benefited the patient.11,12 The stu-
dents were very conscious of the difference between 
classroom and clinical teachings and expressed their 
dissatisfaction that “student-centred learning does not 
occur in the clinics.” Students commented that “atti-
tudes from classroom and clinical teachers regarding 
‘new’ concepts guide their professional behaviours 
after graduation,” so the updating of knowledge to 
include evidence-based research both in class and 
clinics is imperative and has been notably absent. 

The students responded explicitly to questions 
on minimum clinical requirements. Several students 
said that “if a procedure is not a requirement” or 
“you don’t need to do it, students will ignore it.” The 
students did not consider the financial implications 
and/or benefits for a patient when contemplating ex-
tending an SDA with an RPD. When they were made 
aware of this, however, they regarded it as “good 
ethical and moral clinical practice.” The guidance 
received by students from clinical teachers can either 
encourage or discourage them from implementing 
new procedures that are not a requirement. Any 
new concept that can be clinically implemented by 
students should be included as a clinical requirement 
for that module. The students’ clinical requirements 
should thus also be reviewed regularly to include 
information from new research. 

Emergent themes. With the analytical abstrac-
tion method, the coding process also highlighted 
several themes that added considerable value to 
the teaching and learning experiences important 
to the student respondents. Regarding the clinical 
outcomes theme, even though students are guided 
clinically by minimum clinical requirements, the 
absence of clinical outcomes as in module learning 
outcomes (prescribed by the curriculum and provided 
to students) is evident. The use of clinical outcomes 
would serve as a guide to both students and clinical 
teachers, ensuring the updating and alignment of 
clinical education. 

The interprofessional education theme was 
defined as occasions when two or more profes-
sions learn from and about each other to improve 
collaboration and health outcomes. Following the 
student interviews, the role of dental technicians 
was highlighted, and students regard their role as 
equally important when wanting to implement new 
concepts.43 Their knowledge of the SDA concept and 
their input with regards to laboratory procedures will 
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Following both the survey and interviews, the 
students now appear to be more familiar with the low-
cost SDA treatment option, including the restrictions 
to specific clinical situations for the underprivileged 
majority in South Africa.29,34 They realize that it needs 
to be presented to patients, permitting them to make 
decisions regarding their own treatment needs. The 
ethics of overtreatment or incurring exorbitant costs 
to patients can be addressed partially in this way. 
This resonates with the findings of Henzi et al., who 
argued that clinical treatment that enforces certain 
costly procedures is unethical.14 

The SDA concept is not taught as a separate 
topic, which could be seen as another flaw in the 
module. The extensive clinical research available, 
including the positive attitude of clinicians regard-
ing its benefits, justifies its inclusion in the mod-
ule.15,18-34 Indeed, this finding only became evident 
after the qualitative research, and it might not have 
been observed had only quantitative research been 
conducted. More significantly, this research allowed 
reflection on the content of the module, clinical prac-
tices, and the choice and training of clinical teach-
ers. The subsequent inclusion of the SDA concept 
as a separate lecture can be recommended as a step 
in the right direction. The importance of instilling 
self-reflection with respect to our teaching practices 
(classroom and clinical), which became evident in 
our study, is also encouraged to improve the students’ 
learning environment.2 Moreover, for this revision to 
be effective, a change in the protocol for the clini-
cal setting and institutional policies regarding SDA 
therapy surely needs to be considered. 

Conclusion 
The results of this study indicate the students 

were positive towards the SDA concept as a treatment 
option for certain partially dentate adult patients. 
However, their lack of related knowledge and the 
absence of encouragement in the clinic were seen 
as hindrances to its implementation. These were 
linked to the emphasis on the SDA during classroom 
instructions and the nature of clinical guidance and/
or instruction. In addition to this, the knowledge of 
the clinical teachers appears not to be aligned with 
formal classroom instruction. Given the extensive 
body of evidence on the functional efficacies of the 
SDA approach and the widespread need for low-cost 
prosthetic management strategies in South Africa, 
the case for a more purposeful alignment of the 

stated outcomes of every module in the curriculum, 
the findings of the study suggest that use of the SDA 
approach is not in conformity. In particular, the barri-
ers to more meaningful translation of evidence-based 
concepts that are taught in class and clinical settings 
seem to have been identified by the interviewed 
students. From this result, it seems the inclusion of 
best evidence in the classroom needs to be supported 
and reinforced during clinical instruction so as not 
only to improve students’ basic knowledge but also 
to empower them to apply new procedures appro-
priately.1-3 Doing so would help students more con-
fidently advise and educate patients, make informed 
clinical decisions, and deliver the most appropriate 
treatment to their patients. One student expressed the 
view that this research had created evidence, which 
could change the mindset of practitioners and dental 
students.1-3 A related matter is that students will be 
undertaking community service in mostly rural com-
munities after graduation, and a thorough grasp of 
the SDA concept would add greatly to their decision 
making skills in those relatively underserved clinical 
environments. 

Currently at our institution, classroom instruc-
tion has moved to one of student-centered learning, 
in which a range of teaching strategies to achieve 
conceptual learning is included.2,11 However, while 
classroom instruction emphasizes that students adopt 
a patient-centered and problem-oriented treatment 
planning approach clinically,1-3 responses in the in-
terviews did not confirm that this was taking place. 
Had such a problem-oriented treatment approach 
been effectively adopted, the prosthetically non-in-
terventional SDA approach would conceivably have 
been considered. Consequently, students would have 
been obliged to complete clinical procedures beyond 
their clinical requirements.3,19,20 Doing what is best 
for the patient, including taking into account their 
financial and functional circumstances, would also 
encourage ethical and moral clinical practices.3,14,19,20

In terms of the aims of this study, what dental 
students were formally taught in class regarding the 
SDA concept did not relate well to clinical imple-
mentation of this treatment protocol.44 Whether this 
was due to the influence of sessional clinical staff 
(that is, their lack of knowledge related to classroom 
instruction on the SDA) is not established, but its 
existence cannot be overlooked and clearly needs 
re-consideration.45 Hence, the limitation of this con-
founder should be acknowledged, and a study that 
compares outcomes with sessional versus full-time 
clinical staff is warranted.  
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and the learner’s conceptions: a typology of learning
impediments. Educ Stud 2001;27:159-71.

13. Kreuger PM, Neutens J, Bienstock J, et al. To the point:
reviews in medical education teaching techniques. Am J
Obstet Gynecol 2004;191:408-11.

14. Henzi D, Davis E, Jasinevicius R, Hendricson W. North
American dental students’ perspectives about their clinical
education. J Dent Educ 2006;70(3):361-77.

15. Sarita PT, Witter DJ, Kreulen CM, et al. Oral health status
related to the shortened dental arch concept in Tanzania.
Eur J Oral Sci 2007;115:265-74.

16. Hays R. Assessment in medical education: roles for clini-
cal teachers. Clin Teach 2008;5:23-7.

17. Lalloo R, Myburgh NG, Hobdell MH. Dental caries,
socioeconomic development, and national oral health
policies. Int Dent J 1999;49:196-202.

18. Käyser AF. Shortened dental arches and oral function. J
Oral Rehabil 1981;8:457-62.

19. Omar R. Reappraising prosthodontic treatment goals for
older, partially dentate people: Part II. Case for a sustain-
able dentition? SADJ 2004;59:228-37.

20. Käyser AF. The shortened dental arch: a therapeutic con-
cept in reduced dentitions and certain high risk groups.
Int J Periodontics Restorative Dent 1989;9:426-49.

21. Käyser AF, Witter DJ, Spanauf AJ. Overtreatment with
removable partial dentures in shortened dental arches.
Aust Dent J 1987;32(3):178-82.

22. Witter DJ, van Elteren P, Kayser AF. Signs and symptoms
of mandibular dysfunction in shortened dental arches. J
Oral Rehabil 1988;15:413-20.

23. Witter DJ, de Haan AF, Kayser AF, van Rossum GM.
A 6-year follow-up study of oral function in shortened
dental arches: Part I. occlusal stability. J Oral Rehabil
1994;21:113-25.

24. Allen PF, Witter DF, Wilson NHF, Käyser AF. Shortened 
dental arch therapy: views of consultants in restor-
ative dentistry in the United Kingdom. J Oral Rehabil
1996;23:481-5.

25. Armellini DB, Von Fraunhofer JA. The shortened
dental arch: a review of the literature. J Prosthet Dent
2004;92(6):531-5.

26. Baba K, Igarashi Y, Nishiyama A, et al. The relationship
between missing occlusal units and oral health-related
quality of life in patients with shortened dental arches.
Int J Prosthodont 2008;21(1):72-4.

27. Ueno M, Yanagisawa T, Shinada K, et al. Masticatory
ability and functional tooth units in Japanese adults. J
Oral Rehabil 2008;35:337-44.

28. Zeng X, Sheiham A, Tsakos G. Relationship between
clinical dental status and eating difficulty in an old Chinese
population. J Oral Rehabil 2008;35:37-44.

29. Owen CP. Appropriatech: prosthodontics for the many,
not just for the few. Int J Prosthodont 2004;17(2):261-2.

30. Sarita PT, Kreulen CM, Witter DJ, Creugers NH. Signs and
symptoms associated with TMD in adults with shortened 
dental arches. Int J Prosthodont 2003;16:265-70.

31. Sarita PT, Witter DJ, Kreulen CM, et al. A study on occlu-
sal stability in shortened dental arches. Int J Prosthodont
2003;16:375-80.

theory and its clinical practice would seem justified. 
Thus, faculty development with appropriate ethical 
standards for clinical teachers should be expanded.

The SDA has been included as a separate lec-
ture in the module that covers advanced removable 
denture procedures. The inclusion of this qualita-
tive therapeutic intervention as a minimum clinical 
requirement and the necessary policy changes within 
the institution cannot be overemphasized. The bar-
riers (of which there are many) to translate this 
knowledge into clinical practice should be dealt with 
urgently. Furthermore, ensuring consistency from 
didactic classroom instruction to implementation in 
a clinical setting would certainly standardize the cur-
riculum regarding SDA therapy. This would ensure 
that students are able to implement this beneficial 
concept and thus address the needs of many under-
privileged communities in their country. 
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Abstract

This review examined differences in functional outcomes and patient satisfaction when shortened dental arches are left
untreated compared to their restoration to complete arch lengths with different prosthodontic interventions.

Methods: A protocol was developed according to the criteria for a systematic review. All relevant databases were searched
to identify appropriate clinical trials regardless of language or publication status. Predetermined eligibility criteria were
applied, trial quality assessed and data extracted for each study. Relevant outcomes assessed were: functioning ability,
patient satisfaction and harmful effects on oral structures.

Results: Searches yielded 101 articles: 81 from electronic databases and 20 from reference lists of retrieved articles
(PEARLing searches). Sixty-nine citations were assessed for eligibility after removing 32 duplicate records. After reading titles
and abstracts, a total of 41 records were excluded and the full-texts of the remaining 28 records were read. Only 21 records
were included for the SR because 7 records were excluded after reading the full-text reports. These 21 records report the
outcomes of four randomized controlled trials (RCTs) and one non-randomized clinical trial (CT) which were pre-specified
and used for this review. No on-going studies were found and no eligible studies were excluded for failure to report the
reviewer’s pre-specified outcomes. Outcomes were reported in the retrieved 21 articles. A narrative explanation of the pre-
specified outcomes is reported for the 3 comparison groups (which were based on the different interventions used for the
individual clinical trials). The shortened dental arch as a treatment option is encouraging in terms of functioning, patient
satisfaction and cost-effectiveness. By using only high quality studies it was expected that the results would be more
reliable when making conclusions and recommendations, but some of the included studies had to be downgraded due to
methodological errors.
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Introduction

Prosthodontic treatment planning customarily includes the

replacement of all missing teeth with the intention of achieving

complete dental arches (CDAs) comprising 28 teeth [1–3]. The

rationale for this approach includes impaired oral function with a

perceived detrimental impact on chewing ability, occlusal stability

and temporomandibular joint (TMJ) function due to the loss of the

molar teeth [4]. On the other hand, several studies and reviews

have indicated that twenty occluding teeth provide sufficient oral

functional ability and the need to replace all missing posterior

teeth has been questioned [3–11].

The classic shortened dental arch (SDA) is defined as ten pairs

of occluding anterior and premolar teeth [5,8]. Many patients

present with SDAs since molars are the teeth more commonly lost

due to caries, resulting in patients having a posteriorly reduced

dental arch [12–13]. Variations of the SDA include a partially

dentate arch described as an interrupted or discontinuous dental

arch where individual anterior, premolar or even molar teeth are

lost [7]. A considerable number of studies have been conducted,

though mostly in industrialized countries, that confirm a range of

benefits and adequate oral functioning with a SDA [4–12,14–20].

These studies also propose that the aesthetic features of such

partially dentate patients are acceptable [5,8]. Research related to

the SDA concept has also been conducted and promoted in some

developing countries such as Tanzania and Nigeria [3,5–12]. The

1982 WHO oral health goal for developing countries was set as the

retention of twenty functional, aesthetic natural teeth without

resorting to a prosthesis which is in line with the findings of the

SDA research [4–12,21].

When dentists extend or reconstitute reduced, shortened or

discontinuous dental arches and replace missing teeth in either

anterior or posterior regions to create a CDA, the following

interventions are usually recommended: removable partial denture
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prosthesis (RPDP) or fixed denture prosthesis (FDP), including

resin-bonded bridges and implant-retained prostheses [9,22–33].

Anecdotal evidence suggests that the choice is largely intuitively

based upon the number of missing teeth, their location in the arch,

and economic considerations. Currently, RPDPs, FDPs and

implant procedures evidently operate on the premise of optimal

occlusion encompassing the aesthetics, oral function, oral health

and comfort created by the occluding teeth [4–5,33]. This practice

appears to have evolved empirically, with no scientific or clinical

evidence to support its widespread acceptance by clinicians [3,22–

33].

Several research reports tend to support the view that the

underlying objective of the SDA to preserve a functional dental

arch can be realized through a functionally-oriented treatment

approach [5,15–17,22,24,26]. This entails directing the limited

resources towards that part of the dentition that can be successfully

preserved and in the most cost-effective manner, rather than on

the remaining molar teeth that often have a poorer prognosis

[5,7,31–58]. The minimum number of teeth or shortness of the

arch will also depend on the periodontal condition of the

remaining teeth, the age of the patient, occlusal activity, food

types and adaptive capacity of the patients’ temporomandibular

joints [3,7,9].

Research suggests that this seemingly beneficial SDA concept

and its variations can be utilized to improve accessibility and

affordability to treatment for socially- and economically-deprived

middle-aged and elderly communities [5,16,22,24,26]. Other

associated benefits of the SDA have been enumerated by several

researchers [5–8,10–20,31–58]. A number of studies have been

conducted in Tanzania where the evidence obtained was used to

advise the government, medical and dental personnel to include

the SDA concept within the prosthodontic management protocols

for the country [12,16,50–52]. The consequence of the research

was that dental institutions reviewed the dental curricula

accordingly [12,16,50–52].

Following the large body of published research data related to

the SDA conducted in different parts of the world, several efforts at

collating these data have been made. Thus a number of systematic

reviews (SR) focusing on the SDA have been completed [8,56–58].

A SR conducted by Gotfredsen and Walls (2007) focused on

studies that reported on the assessment of normative needs only,

although it did not include quality of life studies that considered

the perceived oral health needs of partially dentate patients [8]. In

the SR by Fueki et al (2011), different types of study designs were

included, in addition to the randomised controlled trials (RCT)

[56]. The quality of evidence from longitudinal studies related to

restorative and non-restorative approaches to adult patients with

SDAs were assessed by Faggion (2011) using GRADE (Grading of

Recommendations Assessment, Development and Evaluation)

approach [58]. With this study, even though all the results from

the included studies were not reported, it demonstrated how

important methodological rigor is and that these need to be

reported [58]. In a recent electronic search in the Cochrane

database for systematic reviews, Abt, Carr and Worthington

(2012) focused on a broad research question to include all different

types of interventions for partially dentate patients, including the

SDA [57]. No conclusive evidence was found to indicate that any

intervention was better for partially dentate patients, irrespective

of particular interventions, procedures or materials used [57].

Given that so few RCTs have been conducted and are available,

researchers conducting SRs are faced with the ineluctable option

of including different types of study designs and systematic reviews

[8,56–58]. This results in the inclusion of lesser strength studies

which could affect the quality of the evidence presented [8,14,31–

37,40–48,53–55].

The aim of this systematic review was to identify and analyse

existing clinical trials which compare the functional outcomes of

prosthodontic interventions used for treating shortened arches

versus un-restored shortened arches in partially dentate adult

patients.

The following research question addresses the aim and

objectives of the study: In adult patients with shortened dental

arches, what is the effect of prosthodontics interventions on the

functional outcomes compared to having no treatment?

Methods

Protocol Development
A protocol (Registration No: 11/4/39) was developed (not

published) to include all aspects of a SR namely: selection criteria,

search strategy, selection methods using predetermined eligibility

criteria, data collection, data extraction, assessment of risk of bias

using the Cochrane tool, the GRADE tool to grade the evidence of

each clinical trial and statistical analysis by calculating risk ratios

(RR) for dichotomous outcomes and presented at 95% confidence

intervals [59–60].

Criteria for considering studies for this review
Types of studies. Only RCTs and Clinical trials (CTs) are

included in the systematic review (SR).

Types of interventions. Interventions included in this study

are described as any prosthodontic intervention used to restore

and treat the SDA such as RPDPs and FDPs. The control group

for this study included patients with the classic SDA.

Types of participants. Participants included in the SR were:

1. Adult male and female participants aged 18 years and older.

2. Study population included patients with posteriorly reduced or

shortened dental arches.

Types of outcome measures. Primary and secondary

outcomes were pre-specified for the SR and these include:

Primary outcomes

1) Functional outcomes (patient- or investigator-reported) as

measured by masticatory function, chewing ability, occlusal

effects, nutrient intake (using nutritional assessments and

haematological markers) and subjective functioning ability.

2) Survival of the interventions (fixed or removable partial

denture prostheses) used for the extension of SDAs.

Secondary outcomes

1) Patient satisfaction and oral health-related quality of life

(social interaction; aesthetics and effectiveness) using oral

health indicators for example Oral Health Indicator Profile

(OHIP) or the Oral Impacts of Daily Performance (OIDP).

2) Harmful effects (caries; tooth loss; periodontal status, plaque

index (PI), gingival index (GI), temporomandibular joint

(TMJ) problems, interdental spacing and overbite).

Inclusion criteria. Studies that included above interventions

and outcomes and addressed the pre-specified outcomes were

eligible for this SR.

Exclusion criteria. The following study designs: case-

control, cross-sectional and cohort studies; case-series and case

reports; other SRs; analytical and narrative reviews and different

types of animal studies that were not eligible for inclusion, were

excluded.

Functional Outcomes with Shortened Dental Arches: Systematic Review
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Search strategy. All relevant databases were searched:

Medline, Cochrane Central Register of Controlled Trials,

EMBASE, CINAHL, Science Direct, ProQuest, Science Journals,

Scopus, PsycINFO, ClinicalTrials.gov, WHO ICTRP, TRIP and

PACTR. Further hand-searching was conducted including cita-

tions from reference lists of retrieved studies (PEARLing searches)

for additional references [59]. Where data were missing and full

texts unavailable, these unclear reports were clarified by contact-

ing authors or research institutes. Efforts were made to obtain

English versions of studies reported in other languages either by

requesting English versions from authors or using language experts

to translate key findings. Authors were also contacted for

unpublished reports or conference proceedings, where it was

needed. Where registries were available for on-going studies, these

were included as well and experts in the field of research related to

the SDA were contacted.

Key terms were combined using Boolean operators and search

strategies for each database were developed using the database

specific functions [59]. Medical subject headings were applied in

databases which allowed this function [59]. A wide search strategy

was developed and modified according to the requirements of the

different databases to ensure no eligible studies were excluded and

an example includes the following:

(shortened dental arch OR shortened dental arches) AND

(Clinical Trial OR Comparative Study OR Evaluation Studies

OR Randomized Controlled Trial OR clinical trial) AND 1980/

01/01-2014/12/31).

Search limits. Databases were searched for articles of over a

period of three decades from 1980 to April 2014. The limits

included in the search strategy were: human studies, adult patients

and randomized and non-randomized controlled clinical trials.

Selection methods. Two review authors (SK and AM)

independently screened titles and abstracts from the electronic

searches to select potentially relevant studies using a predeter-

mined eligibility form based on the inclusion criteria [59]. Full text

articles of potential studies were then retrieved and re-assessed for

eligibility. Each article was scrutinized to ensure that multiple

publications from the same study were included only once. Where

eligibility was unclear, clarification was sought from the trial

authors and the corresponding articles were re-assessed. Differ-

ences between the eligibility results were resolved by consulting the

other review authors (UMEC and RO). Studies that did not meet

the inclusion criteria were excluded and the reasons for exclusion

were reported. Data extraction for the selected studies was

completed by the principal researcher (SK) using a specially

designed pre-piloted data extraction form for this SR [59]. All

disagreements regarding this process were resolved through

discussion with the other review authors (AM, UMEC and RO).

Qualitative analysis. The quality of the studies included for

this SR were evaluated for any risk of bias by researchers (SK and

AM) using the Cochrane Risk of Bias tool and as described in the

Cochrane Handbook for Systematic Reviews of Interventions

[59]. The assessment was done across the following six compo-

nents: random sequence generation, allocation concealment,

blinding, incomplete outcome data, selective reporting, and other

bias. Each of these were judged as ‘yes’, ‘no’, or ‘unclear’

corresponding to low, high, or unclear risk of bias respectively.

Where information in the articles was insufficient for making the

judgements, trial authors were contacted for clarification.

Disagreements were resolved through discussion with other review

authors. Results of risk of bias were summarised in a risk of bias

table. In addition, GRADE assessments were completed by the

researchers (SK and AM) for each clinical trial and these were

used to grade the evidence and strength of recommendations for

clinical intervention (where possible) using the GRADE Profiler

system [60]. These are reported in the summary of findings tables.

Data synthesis and management. Results were reported

separately for the following three comparisons: 1) FDP versus

RPDP; 2) RPDP versus no treatment (SDA); 3) SDA versus CDA.

No imputation of missing data was carried out and study authors

were requested to provide any missing data. Available case analysis

was applied where data were missing. Risk ratios with corre-

sponding 95% confidence intervals were calculated for dichoto-

mous outcomes using Review Manager 5 software. Although a

meta-analysis of outcomes across study results had been antici-

pated, the included studies reported outcomes in different forms

that could not be pooled in a meta-analysis. Consequently, results

for individual studies were reported separately.

Results

The search strategy identified a total of 101 citations (Figure 1):

electronic databases yielded 81 and 20 were from reference lists of

retrieved articles (that is, through PEARLing searches). A total of

32 duplicate records were removed, leaving 69 citations which

were assessed for eligibility. After reading titles and abstracts, a

total of 41 records were excluded and the full-text of the remaining

28 records was retrieved. A further 7 records were excluded after

reading the full-text reports, leaving the remaining 21 records as

included studies for the SR (Figure 1). Only four RCTs and one

CT were used for this review, but outcomes were reported in the

retrieved 21 records [14,31–38,40–48,53–55]. No on-going studies

were found and no eligible studies were excluded for failure to

report the reviewer’s pre-specified outcomes.

Study characteristics
The studies were grouped according to types of interventions

into the following comparisons:

Comparison 1: FDPs versus RPDPs for SDAs in the lower jaw.

Two included studies from the UK and Denmark assessed

comparison 1 [31–38].

Comparison 2: RPDPs versus no treatment (SDA).

Two studies from Germany and Ireland assessed comparison 2

[40–48].

Comparison 3: SDA versus CDA.

Only one study from the Netherlands assessed comparison 3

[14,53–55].

Characteristics of included studies. The study character-

istics of the four RCTs and 1 CT included in this SR are

summarized according to types of study, population characteris-

tics, types of interventions and the follow-up periods and these are

specified on Table 1 [14,31–38,40–48,53–55].

Qualitative analysis. Table 2 specifies the quality assess-

ment of the included studies and these are summarized in the ‘risk

of bias table’ and ‘risk of bias graph’ where judgements are

categorized to indicate a low, high, or unclear risk of bias (Figure 2)

following the Cochrane guidelines [59]. Below we give a detailed

explanation of these results:

Sequence Generation: Three of the five trials were reported as

having been randomised. For sequence generation, two clinical

trials used computer-generated numbers and a third trial used

randomly permuted block randomisation for generating the

allocation sequence, which we judged as having a low risk of bias

[34–38,40–48]. The Witter et al (2001) clinical trial invited

subjects to join the department for a study, and no attempt was

made to randomise patients, thus it is judged as having a high risk

of bias [14,53–55]. The Budtz-Jorgensen and Isidor (1987) trial

did not mention how the sequence was generated and provided
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insufficient information to enable us to judge whether there was a

high or low risk of bias, and we thus rated it as having an unclear

risk of bias [31–33].

Allocation Concealment: The Moynihan et al (2000), Wolfart et

al (2005) and Mc Kenna (2012) studies are described as having a

low risk of bias for allocation concealment, as they indicated that

the clinician was not involved in the allocation and that

concealment was warranted following a central randomisation

process after patient enrolment [34–38,40–48]. For the Budtz-

Jorgensen and Isidor (1987) and Witter et al (2001) studies, there is

no indication as to how intervention allocation was concealed and

these were judged as having an unclear risk of bias [14,31–33,53–

55].

Blinding: The Moynihan et al (2000) study was referred to as a

double blinded study with the clinician blinded to allocation of

intervention and statistician being blinded to treatment and thus it

is judged as having a low risk of bias [34–38]. The Witter et al

(2001) study can be considered as a single blinded study because

evaluation of outcomes was completed by a calibrated observer at

all intervals, but it was not stated as such, thus it is judged as

having an unclear risk of bias [14,53–55]. Mc Kenna (2012)

indicated that the researcher was not involved in the intervention

allocation, making it a single-blinded study, thus it is judged as

having a low risk of bias [47–48]. The Wolfart et al (2005) study

indicated that it was impossible to blind the dentist and patient due

to discrepancies of the treatments; thus it was judged as having a

high risk of bias, whereas Budtz-Jorgensen and Isidor (1987)

provided insufficient information related to blinding and it was

regarded as having an unclear risk of bias [31–33,40–46].

Incomplete Outcome Data: Analyses for the Moynihan et al

(2000), Wolfart et al (2005) and Mc Kenna (2012) studies were

conducted on the ‘‘intention-to-treat’’ (ITT) principle; and the

studies reported proportionate numbers of losses to follow-up

(which were small) and some having no losses between the

intervention and control [34–38,40–48]. Witter et al (2001)

indicated that regression models accounted for the subjects lost

during the study [53]. Thus, all 4 studies above were judged as

having a low risk of bias [34–38,40–46,53–55]. On the other hand,

Budtz-Jorgensen and Isidor (1987) did not indicate and specify

how the analysis was completed, but all pre-specified outcomes

were reported, and the number of losses to follow-up was small,

thus it was judged as having a low risk of bias [31–33].

Selective Reporting: All studies were registered and approved

with their respective Review boards [14,31–38,40–48,48,53–55].

The protocol for the Wolfart et al (2005) study was published (41).

In the Budtz-Jorgensen and Isidor (1987) and Witter et al (2001)

studies all outcomes were reported but outcomes were not pre-

specified as primary or secondary outcomes [14,31–33,53–55].

Both these studies were thus judged as having a high risk of bias.

The three remaining RCTs specified the outcomes as primary and

secondary and reported these as such, thus these were judged as

having a low risk of bias [34–38,40–46]. All the included studies

except the Wolfart et al (2005) study reported all their pre-specified

outcomes in subsequent publications [14,31–38,40–48,53–55].

Other potential sources of bias: No other sources of bias were

detected with four of the five included studies. The Budtz-

Jorgensen and Isidor (1987) study was judged as having high risk of

bias because there were six patients who did not wear the RPDP at

all during the study [32–33].

Figure 1. Prisma Flow Chart of Study Selection.
doi:10.1371/journal.pone.0101143.g001
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Table 1. Table of Included Studies.

Study Details Methods Participants Interventions Outcomes Notes

Author: Budtz-Jorgensen
and Isidor (31–33)

Duration of
trial: 5 years

Sample:
Total N = 53

Intervention:
FDP (N = 27)

Outcomes: Caries;
Prosthetic condition;
periodontal conditions
(PI/GI) and

Study approval by Ethics
Board was not recorded

Country:
Denmark

Assessment
periods: 1 and
2 months; 2 and 5
years

Age: 61–83 yrs. (Mean
age: 69) Gender: 28
Females; 25 Males

Control:
RPDP (N = 26)

Masticatory system
(TMJ) and patient opinion.

No verification

Study Design:
CT

Country and Setting:
Denmark, University
Hospital

Outcomes were not divided
into primary or secondary

Author: Witter
et al (14, 53–55)

Duration of
trial: 9 years

Sample:
Total N = 146

Intervention:
SDA (N = 74)

Outcomes: Interdental
spacing; periodontal
support and

Study approved by
University Nijmegen
Ethics Board.

Country:
Netherlands

Assessment
periods:
Baseline and 3,
6 and 9 years

Age: Mean 236.2 yrs.
for CDA; Mean –40.5
yrs. for SDA Gender:
82 Females;
64 Males

Control:
CDA (N = 72)

Occlusal contact; Overbite;
occlusal wear and TMJ
problems

Informed Consent from
patients was obtained.

Study Design:
CT

Country and Setting:
Netherlands,
Nijmegen Clinic

Outcomes were not divided
into primary or secondary

Author:
Jepson et al
(34–37)

Duration of
trial: 2 and 5
years

Sample:
Total N = 60

Intervention:
FDP (N = 30)

Primary: Survival of
prosthesis; Influence of diet
and nutrient intake

Study approval received
from Ethics Board.

Country:
United
Kingdom
(UK)

Assessment
periods: 3
months; 1, 2
and 5 years

Age: 39–81 yrs.
(Mean age: 67) Gender:
35 Females;
25 Males

Control: RPDP (N = 30) Secondary: Caries; Periodontal
status; patient satisfaction

Informed Consent from
patients obtained.

Study
Design:
RCT

Country and Setting: UK,
Newcastle Dental Hospital

Power calculations were
completed

Author:
Walters et al
(40–46)

Duration of
trial: 3 year

Sample: Total N = 215
(pilot sample incl. in
main study)

Intervention:
SDA (N = 106)

Primary: First tooth loss Study approved by
Institutional Ethics
Review
Board

Country:
Germany

Assessment
periods: 4–8
wks.; 6 months
and 1, 2, 3, 4
and 5 years

Age: 35 yrs. + (Mean
age: 59)
Gender:
107 Females and
108 Males

Control: RPDP
(N = 109)

Secondary: 2nd tooth loss;
caries; survival of
treatment; oral health
related quality of
life; tooth mobility;
PI; GI and TMJ
Problems

Power calculations were
completed

Country and Setting:
Germany, University
Hospitals

Author:
McKenna
et al (47–48)

Duration of trial:
1 year

Sample:
Total N = 44

Intervention:
RPDP (N = 21)

Primary: Oral health
related quality of
Life; Nutritional
status

Study approved by Cork
University’s Ethics
Review Board

Country:
Ireland

Assessment
periods: Baseline
and 1 month

Age: 65–82 yrs.
(Mean age: 68)
Gender: 28
Females; 16 Males

Control:
RBB/FDP (N = 23)

Secondary: cost-effectiveness
of two treatments

Power calculations
completed:
Estimated that one
treatment was
not worse than the other

Study
Design: RCT

Country and Setting:
Ireland, University
Hospitals

KEY:
RCT–randomized controlled trial.
CT–Clinical Trial.
SDA–shortened dental arch.
CDA–complete dental arch.
FDP–fixed dental prosthesis.
RBB–resin-bonded bridge.
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Effects of interventions
See: Summary of findings for the main comparisons of

functional outcomes and patient satisfaction with FDPs compared

to RPDPs in treating patients with SDAs (Table 3); Summary of

findings for SDA patients treated with RPDPs compared to no

treatment (Table 4) [59].

Comparison 1: Fixed Denture Prosthesis vs Removable

Partial Denture Prosthesis. Primary Outcomes: 1. Functional

Outcomes: Occlusion: Budtz-Jorgensen and Isidor (1987) showed no

significant difference in the number of patients with satisfactory

occlusion during the 2-year period after treatment between the

FDP and RPDP groups (RR 1.16, 95%CI: 0.90 to 1.48, 53

participants) [31].

2. Survival: Thomason et al (2007) reported time to survival for

the restoration of the shortened dental arch but there was no

significant difference between the FDP and RPDP groups (Hazard

Ratio 0.59, 95%CI: 0.27 to 1.29, 60 participants) [37].

Secondary Outcomes: 1. Patient Satisfaction: This outcome was

only reported by Jepson et al (2003) but there was no significant

difference in median satisfaction scores at 1 year after treatment

between the FDP and RPDP groups (p = 0.092 as reported by

authors, 52 participants: Table 5) [36].

2. Harmful Effects: (caries; tooth loss; periodontal status, plaque

index, gingival index; TMJ problems; interdental spacing;

overbite).

Caries: Both studies are in agreement regarding the development

of caries lesions with FDPs and RPDPs where: Jepson et al (2001)

found that treatment with FDPs showed a significant increase in

number of patients with no caries experience compared to the

RPDP patients (RR 1.89, 95% CI: 1.09 to 3.30, 50 participants)

[35]. Similarly, Isidor and Budtz-Jorgensen (1990) observed 22

dental carious lesions in the RPDP group compared with only two

lesions in the FDP group; however we could not calculate a

treatment effect since the respective number of patients was not

reported. Our unit of analysis was individual patients and not

individual teeth [33].

The following effects were only reported for the Budtz-

Jorgensen and Isidor study (33):

TMJ dysfunction: Isidor and Budtz-Jorgensen (1990) found no

significant difference in the number of patients showing TMJ

dysfunction between the FDP and RPDP groups (RR 0.64,

95%CI: 0.36 to 1.16, 53 participants) [33].

Tooth Loss: In the Isidor and Budtz-Jorgensen (1990) study, 11

teeth were extracted in the RPDP group compared with only one

tooth in the FDP group during the five years of observation.

However, no treatment effect could be calculated because the

respective numbers of patients were not reported [33].

Plaque Index: Isidor and Budtz-Jorgensen (1990) reported the

mean plaque index ranging from 0.4 to 0.7 in the FDP group and

from 0.7 to 1.0 in the RPDP group; the difference between the two

groups was significant (p,0.05) during the first two years of

examination as reported by study authors [33].

Gingival Index: Isidor and Budtz-Jorgensen (1990) indicated that

the mean gingival index was always higher in the RPDP than in

the FDP group, the difference being significant (p,0.05) at the 12-

, 18-, 36-, and 48-month examinations [33].

Comparison 2: Removable Partial Denture Prosthesis

versus no treatment (SDA). Primary Outcomes: 1. Functional

outcomes: Mini Nutritional Assessment (MNA): Mc Kenna (2012)

reported the change in MNA scores from baseline to final (month

1) for the two treatment groups and these results are summarised

in Table 6 [47]. The values in the table were used to calculate a

treatment effect which showed no significant difference in the

change in MNA score between the RPDP and SDA treatment

groups (MD 20.03, 95%CI: –1.35 to 1.29, 42 participants:

Table 6). A higher MNA score indicates better nutrition effect.

2. Survival: This outcome was not reported in the two studies

assessing this comparison.

Secondary Outcomes: 1. Patient satisfaction: This outcome was

measured using different tools for both the Mc Kenna (2012) and

Wolfart studies (2012), but the time periods from baseline to the

end of studies were significantly different, thus indicating

differences in final outcomes.

Oral Health Related Quality of Life (OHRQoL): Mc Kenna (2012)

reported a non-significant difference in the OHRQoL scores from

baseline to the end of treatment (month 1) for the two treatment

RPDP–removable partial denture/dental prosthesis.
PI–plaque index.
GI–gingival index.
TMJ–temporomandibular joint.
doi:10.1371/journal.pone.0101143.t001

Table 2. Risk of Bias Table.

Study
Budtz-Jorgensen
(31–33)

Witter et al
(14, 51–53)

Jepson et al
(34–38)

Walter et al
(40–46)

Mc Kenna et al
(47–48)

Random Sequence Generation
(Selection bias)

Unclear Unclear Yes Yes Yes

Allocation Concealment
(Selection bias)

Unclear Unclear Yes Yes Yes

Blinding
(Detection and Performance bias)

No Unclear Yes No Yes

Incomplete Outcome Assessment
(Attrition bias)

Yes Yes Yes Yes Yes

Free of Selective Reporting
(Reporting bias)

No No Yes No Yes

Free of Other Bias No Yes Yes Yes Yes

‘‘Yes’’ indicates a low risk of bias, ‘‘No’’ indicates a high risk of bias, and ‘‘Unclear’’ indicates either a lack of information or uncertainty over the potential for bias.
doi:10.1371/journal.pone.0101143.t002
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groups (Table 7) [47]. The author used the oral health impact

profile (OHIP-14) to give a score ranging from 0 (minimum) to 56

(maximum). A high score indicated a poor OHRQoL with low

scales indicating good OHRQoL. However, no treatment effect

could be calculated to compare the change in the OHIP-14 scores

between the two treatment groups because standard deviations of

change were not given and also because exact p-values were not

reported.

For the Wolfart et al study (2012), the median OHIP-49 scores

for pre-treatment, baseline, 1 and 5 years follow-up showed

significant reduction of impacts (p,0.05). Before treatment, the

median OHIP-49 total score was 38.0 for the RPDP group and

40.0 for the SDA group. Most significant reductions occurred at

baseline (27.0; p,0.0001) and 1 year on (13.0; p,0.0002) for the

RPDP group (compared to the Mc Kenna study after 1 month).

For the SDA group, a significant change in impacts (19.0; p,0.05)

were observed only at baseline, no further significant changes were

reported [45].

2. Harmful Effects: (caries; tooth loss; periodontal status, plaque

index, gingival index; TMJ problems; interdental spacing;

overbite).

Tooth loss: The Walter et al study (2012) showed no significant

difference in the number of patients experiencing first tooth loss

within 38 months of observation after treatment between the

RPDP and SDA groups (RR 1.23, 95%CI: 0.56 to 2.70, 150

participants) [44]. The respective Kaplan-Meier survival rates at

38 months were 0.83 (95%CI: 0.74 to 0.91) in the RPDP group

and 0.86 (95%CI: 0.78 to 0.95) in the SDA group, the difference is

not significant (as reported by study authors) [44].
Comparison 3: Shortened Dental Arches (SDA) versus

Complete Dental Arches (CDA). Primary Outcomes: 1.

Functional outcomes:

Occlusal contact: Witter et al, (2001) reported that a significantly

higher percent (73%, 95%CI: 67–80%) of teeth in the anterior

region had occlusal contact in intercuspal position of the SDA

group compared with the CDA group (62%, 95%CI: 55–69%)

(p,0.05) [53]. No treatment effect could be calculated because the

number of patients per group was not specified [53].

Occlusal tooth wear: Witter et al (1994) reported the mean occlusal

tooth wear scores using transformed values for subjects of 40 years

of age [55]. However, no significant differences between the SDA

subgroups [means (SD) ranging from 1.1(0.1) to 1.6(0.1)] and the

CDA group [means (SD) of 1.4(0.0) and 1.5(0.0)] were found when

comparing the means of the scores for the upper and for the lower

anterior regions. Similarly for the premolar regions, no significant

differences were found between the SDA subgroups [mean (SD)

scores 0.7(0.1) to 1.0(0.1)] and the CDA group [mean (SD) score

0.9(0.1)]. No treatment effect could be calculated because the

respective number of patients was not reported.

2. Survival: This outcome was not reported in the one study

assessing this comparison.

Secondary Outcomes: 1. Patient satisfaction: This outcome was

not reported in the one study assessing this comparison.

2. Harmful Effects: (caries; tooth loss; periodontal status, plaque

index, gingival index; TMJ problems; interdental spacing;

overbite).

Interdental spacing: Witter et al (1994) described a comparison of

the mean scores of interdental spacing per region [55]. According

to the authors, the premolar regions of the SDA subgroups had

significantly higher means [mean (SD): 0.4(0.1) and 0.5(0.1)] than

the CDA group [mean (SD): 0.1(0), p,0.01 as reported by

authors]. For the anterior regions, the spacing was not significantly

different for SDA [mean (SD) range from 0.2(0.1) to 0.5(0.1)];

CDA group [mean (SD) range from 0.1(0.0) to 0.3(0.1)]. They also

reported that spacing remained the same in all regions over time in

the SDA group [55]. No treatment effect could be calculated

because the results were given per region and also because the

respective number of patients were not specified in the results.

Overbite: Witter et al (1994) stated this outcome only for some

subgroups but did not compare their results between the SDA and

CDA groups [55]. Therefore we could not calculate a treatment

effect.

Periodontal support: Witter et al (1994) described the mean relative

bone heights using transformed values for subjects of 40 years of

age [55]. The authors reported that maxillary premolars and

mandibular second premolars in the SDA subgroups showed

significantly lower mean bone height scores than those in the CDA

group, whereas mandibular first premolars did not differ. The

values reported were not sufficient for the calculation of a

treatment effect.

TMJ problems: The Witter et al study (2007) indicated that

patients with SDAs (65–79%) had similar prevalence, severity and

changes in signs and symptoms related to the TMJ as patients with

CDAs (70–75%) [54].

Excluded study characteristics: All non-RCTs and reviews were

excluded from this SR. Other SRs and summary articles were

viewed as potentially included studies, but these were however

later not considered for inclusion (Table 8).

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included
studies.
doi:10.1371/journal.pone.0101143.g002
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Discussion

The focus of this review was the classic SDA, irrespective of

whether it occurred naturally or was created by means of a FDP.

An exhaustive and comprehensive search yielded four RCTs and 1

CT that were included [14,31–38,40–48,53–55]:

Jepson et al (2001) is in agreement with the research conducted

by Isidor and Budtz-Jorgensen (1987, 1990) regarding an increase

in caries incidence as reported 2 and 5 years post treatment

[33,35,38]. In addition, the increase in caries incidence for the

RPDP group also concurred with the research of Bergman et al,

(1964), cited in Budtz-Jorgensen (1990) [32].

Survival of fixed bridges 5 years post study was similar to other

trials [30–32,37–38]. RPDP patients chose not to wear RPDPs

which was similar to other studies [31–32,37–38]. For patient

satisfaction, the small sample size does not allow us to generalize

our results to other settings, thus it is advised to conduct these

studies amongst different populations.

For the Wolfart et al study (2010): Post hoc power calculations

implied that the pilot sample size was too small to generalize

results and for comparison to other studies [40–43]. The larger

study results are free of bias with a large enough sample due to it

being a multi-centre study. While it reduced the bias, it still could

not be generalized to patients that are different to the study

Table 3. COMPARISON 1: FDP versus RPDP for Treated and untreated Shortened Dental Arches (31–38).

Patient or population: patients with Treated and untreated Shortened Dental Arches

Settings: Hospital Setting

Intervention: FDP versus RPDP

Outcomes Illustrative comparative risks*
(95% CI)

Relative effect No of Participants
(studies)

Quality of the
evidence

Comments

Assumed risk Corresponding risk (95% CI) (GRADE)

Control FDP versus RPDP

Number of patients with
satisfactory occlusion

Study population RR 1.16
(0.9 to 1.48)

53 (1 study) ›fififi

very low1,2

769 per 1000 892 per 1000
(692 to 1000)

Moderate

769 per 1000 892 per 1000
(692 to 1000)

Number of patients with
no caries experience

Study population RR 1.89
(1.09 to 3.3)

50 (1 study) ›››fi

moderate2

391 per 1000 740 per 1000
(427 to 1000)

Moderate

391 per 1000 739 per 1000
(426 to 1000)

Number of patients
showing TMJ
dysfunction

Study population RR 0.64
(0.36 to 1.16)

53 (1 study) ›fififi

very low1,2

577 per 1000 369 per 1000
(208 to 669)

Moderate

577 per 1000 369 per 1000
(208 to 669)

Survival of Intervention Study population HR 0.59
(0.27 to 1.29)

60 (1 study) ›››fi

moderate2

See comment See comment

Moderate

Patient Satisfaction Study population Not estimable3 52 (1 study) ›››fi

moderate2

See comment See comment

Moderate

EXPLANATION OF TABLE ABOVE: *The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding
risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). KEY: CI:
Confidence interval; RR: Risk ratio; HR: Hazard ratio.
Explanation for the GRADE Working Group QUALITY of evidence: High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. Low quality:
Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: We are
very uncertain about the estimate.
REASONS for the QUALITY of the Evidence: 1High risk of bias for blinding, selective reporting bias and other bias; 2Small sample size; 3No significant difference
(p = 0.092).
doi:10.1371/journal.pone.0101143.t003
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sample. For the patient satisfaction outcome, the summary scores

of the pilot study were similar to another German study (John and

Micheelis, 2003, cited in Walter et al (2012) [45]. For temporo-

mandibular disease (TMD) pain scores, the instrument used in

other studies was more reliable (Dworkin, 2002, cited in Walter et

al (2012) [44]. Tooth loss as a primary outcome is questioned due

to extended time periods, thus it was advised to use caries and

periodontal attachment loss as outcomes instead [44].

The Mc Kenna study (2012), which is the most recently

conducted RCT; the results are similar to other RCTs completed

in the past, where small sample sizes would not necessarily show a

significant difference between interventions given the follow-up

period [47–48]. In this case, follow-up after only one month of

treatment was too short to show any difference between

interventions [47–48]. But the cost-effectiveness reported with

this RCT has been noted as researchers and clinicians are under

the impression that the cost for FDPs far outweighs that of RPDP

treatment [22,39,48]. And this has been in line with the findings of

the Danish study published some years ago [32–33].

For the Witter et al study (2001), results were similar to other

studies with regards to outcomes reported and the effect of

outcomes on the dentition in the SDA group (tooth wear, TMJ

effects) (Aukes, 1988; Mohl, 1988; Eliasson, 1997, cited in Witter

et al (2001) [53].

The quality of the evidence is indicative of the integrity of the

study and the research conducted. With reference to the quality

assessment of the included studies, this has been described in detail

above. More importantly, this quality is determined by the study

designs. Study designs are graded according to the quality of

evidence that they provide. Systematic reviews and RCTs are

considered to be designs of the highest quality [59–60]. Within the

different design groups, certain concessions can be made for those

designs that do not follow the exact guidelines [59–60]. For

instance RCTs can be downgraded if their risk of bias is high [59–

60].

Only RCTs and CTs were however included in this systematic

review which provides stronger evidence and increases the

strength of the recommendations [59–60]. After completing the

quality assessment (using the GRADE approach) of the included

studies, it clearly showed that some of the studies had not followed

the exact guidelines for RCTs, but nevertheless had the features

thereof [59–60]. These can be regarded as downgraded RCTs

(Tables 3–4). These downgraded RCTs did not use randomiza-

tion, allocation concealment or blinding, and failed to specify the

outcomes as primary or secondary. These downgraded RCTs

could thus affect the quality of evidence only slightly [59–60]. For

example, the Budtz-Jorgensen (1987, 1990) and Witter et al (2001)

studies could be regarded as downgraded CTs [14,31–33,53–

55,60].

A meta-analysis could not be completed for this SR for the

following reasons: Some of the outcomes for the SR (for example

survival of intervention) were not reported by all the included

studies; sufficient RCTs were not found related to SDAs; the

outcomes were reported in so many different ways for each of the

studies that a narrative approach for this review had to be adopted

and not all outcomes are reported for the Wolfart et al (2005) study

(and no correspondence was received when the authors were

contacted). In addition, there was insufficient information reported

by studies to allow us to combine continuous data using the mean

difference (MD). The outcomes from the studies were thus

grouped for this review.

For this SR, a systematic approach to the evaluation of the

evidence obtained from the studies was adopted by the researchers

and disagreements were resolved by discussion. The researchers

highlighted the areas where bias could have been expected

(Table 2). Study samples, settings, age categories, interventions

and outcomes for the included studies were mostly similar,

creating strong evidence (Table 1). Comparison between the

groups of the different studies could be systematically recorded in

the stipulated groups. And again, for this SR all potential sources

were searched and reported. Most studies followed guidelines to

protect against bias (some without making reference to the method

followed) [14,31–33,53–55]. And this was assessed using the

Cochrane’s risk of bias tool [59]. Since all the included studies in

this SR were conducted in developed countries, our findings

cannot be generalized to patients in all countries because cultural

and socio-economic differences that exist between countries and

within communities can influence patients’ reactions.

Other SRs were also conducted in the past ten years [8,56–58],

where researchers included studies with different study designs and

not only RCTs. For the most current SR [57], the research

question was so broad that the focus on the SDA was minimal,

thus many of the data related specifically to SDAs were not even

included in the analysis [57]. For this SR, only the British and

Table 5. Summary satisfaction scores for the UK-based study at 1 year (a lower score indicates more satisfaction).

Group N Median (baseline) Median (1 year) p-value per group p-value between groups

FDP (Intervention) 26 18 11 ,0.001 0.092

RPDP (Control) 26 16.5 13 0.009

FDP = Fixed dental prosthesis; RPDP = Removable partial denture/dental prosthesis (34–38).
doi:10.1371/journal.pone.0101143.t005

Table 6. Change in MNA scores for the Irish study.

Group n
Baseline MNA
score average

Final MNA score
average p-value per group Calculated SD of change

RPDP 21 23.65 24.75 0.03 2.15

SDA 21 23.24 24.37 0.03 2.21

MNA = Mini nutritional assessment; SD = Standard Deviation; RPDP = Removable partial denture/dental prosthesis; SDA = Shortened dental arch (47–48).
doi:10.1371/journal.pone.0101143.t006
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German RCTs were mentioned and only the results of the pilot

study for the German RCT was reported [57]. The authors

concluded citing insufficient evidence to report a difference

between RPDP and FDPs in the treatment of SDAs [57]. In

addition, when evaluating the quality of the evidence of a

systematic review, it is recommended that the GRADE approach

should be used [60]. It is a method of evaluating the quality of

evidence and strength of recommendations in healthcare, and thus

provides the needed rigor and transparency when making specific

recommendations [60].

Quality of evidence
As stated above, the quality of evidence was assessed using the

GRADE methodology for this SR (Tables 3 and 4). With the

assessment, the small sample sizes seriously affected the impreci-

sion, and the risk of bias was very serious with studies where no

blinding and selective reporting was observed (Tables 3 and 4).

From the combined effects, the overall quality of the assessment is

regarded as being low (Tables 3 and 4). This implies that further

research (as in conducting more RCTs) is likely to have an

important impact on our confidence in the estimate of effect, and

may change the estimate.

Implications for practice
The SDA concept has been researched and used in industri-

alized countries and this review aimed to highlight its appropri-

ateness and relevance for a developing country such as South

Africa. A change in paradigm or thinking should be encouraged,

even though results of clinical trials conducted in other countries

may not necessarily be generalizable to South African populations.

By regarding the research related to SDAs in a positive light

(patient satisfaction, caries incidence, TMJ effects and tooth loss),

this SR specifies that policy-makers and/or institutions should be

encouraged and recommend its teaching and clinical implemen-

Table 7. Change in OHIP-14 scores for the Irish study.

Group n
Baseline OHIP-14 score
average

Final OHIP-14 score
average p-value per group

RPDP 21 12.4 3.3 ,0.001

SDA 21 11.4 1.8 ,0.001

OHIP = Oral health impact Profile; RPDP = Removable partial denture/dental prosthesis; SDA = Shortened dental arch (47–48).
doi:10.1371/journal.pone.0101143.t007

Table 8. Excluded studies, with reasons for exclusion.

Study Reasons for exclusion

Abt, Carr and Worthington (57) A systematic review

Focused on treatment options for all types of partially dentate patients

Did not specifically focus on the interventions for SDAs

SDA was considered as only one treatment option

Fueki et al (56) A systematic review completed in Japan

Included different study designs

All the RCTs included in this review were used for the present review as well. But other RCTs were included for the present SR

The analysis for this SR is different to that of the present SR

Faggion (58) A systematic review

Intention was to include RCTs and CTs, but a prospective study was included

All RCTs used for this SR was included in the present review with the inclusion of other RCTs

Outcomes that were not reported in this SR has been included in the present review

Focus of this paper was the GRADE assessment completed

Emami and Feine: 2010 (62) Is a summary of a clinical trial completed on this SDA subject. Above RCT has been included in this review

Gotfredsen and Walls (8) Is a SR of the literature related to the SDA topic

Similar outcomes as addressed in this SR

Different study design types were included

SR concluded the acceptable level of oral function obtained with 20 natural teeth (which is line with the WHO goal for the year
2000)

KEY:
SDA: shortened dental arch.
RCT: randomized controlled trial.
CT: clinical trial.
SR: systematic review.
GRADE: Grading of Recommendations Assessment, Development and Evaluation.
WHO: World Health Organization.
doi:10.1371/journal.pone.0101143.t008
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tation by students and clinicians. These are considered as instances

where low-quality evidence can still make a strong recommenda-

tion due to the body of available evidence on SDAs.

Implications for research
Sufficient RCTs related to SDAs were not found, and thus it

would be advisable to conduct more randomized clinical trials.

The RCTs were also conducted in European and Nordic countries

and these results may not be generalizable to other context, due to

substantial cross-cultural and socio-economic differences between

countries. External validity or generalizability of studies conducted

in other countries depends on: settings where studies were

conducted; participants’ characteristics; interventions researched

across studies; relevance of the endpoints achieved with each

study; results obtained and their comparison to one another and

the indirect/direct costs when conducting each study.

Conclusions

The results from this SR related to SDAs as a treatment option

were encouraging in terms of functioning, patient satisfaction and

cost-effectiveness. However, only the Moynihan et al (2000) study

reported on the primary outcome of survival of the SDA, and had

this been determined by the other studies, it would have

strengthened the recommendation of the SDA as a treatment

option even further [34].

Recommendations
The stronger the evidence, the stronger the recommendation for

the implementation of the SDA as a treatment option for partially

dentate patients. By using only high quality studies such as RCTs

and CTs for this SR, it was expected that the results would be

more reliable when making conclusions and recommendations.

Nevertheless, any conclusion/s from such a SR can still be

regarded in a positive light, even though the included studies had

to be downgraded due to methodological errors [60]. It is also

recommended that when conducting clinical trials, strict protocols

need to be prepared and the reporting of the RCT should follow

the CONSORT guidelines [61]. This could then be of great

benefit to other researchers when critically appraising these clinical

trials. More importantly, outcomes for the RCT have to be pre-

specified and all should be reported so that future systematic

reviews may be conducted with the inclusion of a meta-analysis,

instead of a narrative report as needed to be done for this SR.

Thus further research (as in conducting clinical trials) should be

encouraged and for the different settings and contexts (for example

developing countries) to create a comprehensive database related

to SDAs.
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Purpose: The aim of this study was to conduct an overview of systematic reviews (SRs) 
related to aspects of the shortened dental arch (SDA) and its variants and critically appraise 
the methodologic quality of included SRs using the AMSTAR checklist. Materials and 
Methods: A comprehensive computerized search and a hand search of reference lists were 
conducted for SRs related to SDAs to identify publications from 2000 to 2016. All the present 
authors and a research assistant independently screened the results of the electronic searches 
using an eligibility form and extracted information using a specially designed prepiloted data 
extraction form. An 11-question AMSTAR checklist was completed for each included SR. 
Disputes were resolved by discussion between all researchers, and results were collated and 
interpreted. Results: For the period of 2007 to 2016, the search yielded 9 SRs incorporating 
228 related articles. The research questions for each SR differed but were related to SDAs, thus 
the included articles were similar across SRs. Characteristics such as aims/objectives, study 
outcomes, and conclusions of the 9 included SRs were compared. The AMSTAR evaluation 
indicated that 5 out of 9 studies were of a high quality (used a rigorous methodology) and the 
remaining 4 were of medium quality. All 9 SRs provided designs and characteristics of included 
studies. None of the SRs assessed publication bias. Conclusion: Of the 9 SRs, 7 drew 
positive conclusions regarding the SDA concept, finding it functionally sound, although some 
suggested that more high-quality primary studies are still needed. The AMSTAR calculation 
indicated that most included SRs had an acceptable methodologic quality, emphasizing 
the reliability of their results. Int J Prosthodont 2017 (10 Pages); doi: 10.11607/ijp.5287

Translation and clinical implementation of even the 
most compelling research evidence takes a long 

time. For example, it took more than 20 years before 
the documented evidence for using intravenous strep-
tokinase for the management of acute myocardial in-
fection became the norm.1 Similarly, although ample 
evidence is available for the benefits of the shortened 
dental arch (SDA) approach as a viable treatment op-
tion for a number of population groups, translation 
into clinical practice is noticeably lacking in these 
settings.2,3 The reasons for this are not fully under-
stood, although undergraduate curricula and syllabi, 
educational backgrounds and beliefs of clinical teach-
ers, and societal factors play roles.3 Implementation 

of the SDA concept may be further compromised by 
the fact that it can be a financial disincentive.2,3 What 
cannot be contested regarding the SDA is that much 
of the primary research on it has documented favor-
able functional efficacy and patient satisfaction. 

At about the same time as Käyser’s4 (1981) formula-
tion of the SDA concept, a strategy of “the retention of 
20 functional natural teeth throughout life without re-
sorting to the use of a prosthesis” was adopted by the 
World Health Organization (WHO) as part of its oral 
health goals for developing countries.5,6 Subsequently, 
this concept has been included in the National Oral 
Health Policy of South Africa to ensure optimal oral 
health for all. However, inclusion and implementation 
at a practice level has been absent.2,3,7 

Classically, patients having 10 pairs of occluding 
anterior and premolar teeth are considered to have 
SDAs.4,5 The clinical description of the SDA denotes 
the occluding posterior teeth as occluding units (OU), 
with one OU equalling two opposing premolars in oc-
clusion and two OUs equalling two opposing molars in 
occlusion.5 Thus, the classic SDA comprises an intact 
anterior dentition and four symmetrically distributed 
posterior OUs.4,5 Other descriptions mentioned in the 
literature include posterior occluding pairs (POPs) of 
teeth with three to four POPs arranged symmetrically 
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and five to six asymmetrically, or a posteriorly reduced 
dentition.4,5,8–20 These occlusal arrangements have 
been shown to be useful and have been accepted in 
some communities in terms of patients’ ability to func-
tion, subjective satisfaction, and oral comfort with a 
positive impact on their oral health–related quality of 
life (OHRQoL).4,5,8–20 

Both primary and secondary studies have indicated 
that the SDA as an alternative treatment approach is 
scientifically valid and has no harmful effects on the 
remaining dentition when prescribed appropriate-
ly.4,5,8–10,12–15,17,21–32 The broad findings of these stud-
ies state that: (1) 20 anterior and posterior occluding 
teeth (the classic SDA) are adequate for oral function, 
emphasizing the value of a functional dentition; (2) 
patient satisfaction increases with premolar occlu-
sion, and adding occluding molars does not improve it 
any further; (3) occlusal stability and support are sat-
isfactory with 3 to 4 POPs of symmetrically arranged 
and 5 to 6 POPs of asymmetrically arranged teeth; and 
(4) OHRQoL is directly proportional to 9 or more pairs 
of anterior and posterior occluding teeth. 

Advantages of preserving a functional dentition 
with 20 teeth or 4 well-distributed OUs have been 
reported in the literature.4,5,16–18 Such an alternative 
to the normal 28 teeth when limitations such as cost 
and patient compliance and/or ability are a concern 
produces adequate function. The prosthodontic in-
terventions normally used to replace molars include 
removable or fixed partial denture prostheses (RPDPs 
or FPDPs) and implant-supported prostheses.19,20 No 
difference regarding temporomandibular problems 
and no clinically significant differences in OHRQoL 
of patients who do not have molar teeth are report-
ed.4,5,16,17 Indeed, the SDA is regarded as a rehabili-
tative or reconstructive alternative treatment option 
when its prescription is possible.19–20 More specifi-
cally, it can be considered an appropriate and relevant 
treatment strategy in developing countries, especially 
in a resource-constrained environment such as South 
Africa, for more effective management of the needs of 
the population.2,3 

Correspondingly, problems related to the use 
of RPDPs that may mitigate against the extension 
of shortened arches to 28 teeth include the large 
number of those who find RPDPs unacceptable and 
choose not to wear them due to the limited retention 
and support, chewing incapacity, and unacceptable 
esthetics.4,5,8,10,18,21,22,33,34 Moreover, circumstances 
where patients would be advised against exten-
sion of a shortened arch include an increase in car-
ies (especially root caries) and periodontal disease 
of remaining teeth, inconsistent reports of improve-
ment in oral function when using distal-extension 
RPDPs, and the improvement in OHRQoL with RPDPs 

only when esthetics is a concern but to a lesser ex-
tent when chewing ability, speech, and comfort are 
important.4,5,8,10,18,21,22,33,34

It is suggested that a rigorous overview related 
to the SDA will allow synthesis of the results from 
multiple systematic reviews (SRs) conducted in dif-
ferent parts of the world with slightly different inclu-
sion criteria and resulting in different sample sizes 
but where the findings overlapped.35,36 Moreover, 
this SDA overview would facilitate identification of 
high-quality and reliable SRs on the topic, explore 
consistency of findings, create more evidence, and 
consequently strengthen the SDA evidence already 
collected and collated.35,36 Adopting such a rigorous 
methodology has advantages in that it allows sum-
marizing of evidence already collected on the SDA, 
facilitating the process of translating this knowledge 
to clinical practice.35,37 This type of critical assess-
ment of SRs related to the SDA concept has not been 
completed, thus it is a novel approach to doing sec-
ondary research.35,37

In addition, each included SR will be critically ap-
praised using the AMSTAR tool, which assesses the 
methodologic quality of SRs (Fig 1).37 The AMSTAR 
checklist used for this study is an 11-question 
checklist with 4 responses (yes/no/cannot answer/
not applicable) and a score of 1 for each yes re-
sponse (Fig 1).37 The ratings are grouped according 
to scores obtained into high (score of 8–11), medium 
(4–7) and low (0–3) with the responses following a 
rigorous explanation and interpretation of what con-
stitutes a yes answer.37 

The aim of this study was to identify high-quality 
SRs related to the SDA concept and its variants and 
to explore consistency of findings across reviews 
with specific reference to function, OHRQoL, and 
the various prosthodontic interventions that may be 
prescribed for the purpose of arch extension, when 
deemed approariate.

Materials and Methods

Protocol Development

A protocol (Registration No: 15/2/9) was developed 
(not published) to include all aspects of an overview 
of SR, namely selection criteria, search strategy, se-
lection methods using predetermined eligibility crite-
ria, data collection, data extraction using a preformed 
data sheet, and AMSTAR tool to evaluate the meth-
odologic quality of each included SR. 

Ethical clearance for the primary studies that were 
included in each of the SRs used for this overview had 
to have been obtained from the respective institutions 
involved at that time. Written informed consent had 
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also been obtained from the participants in the prima-
ry studies according to the Declaration of Helsinki.38 

Criteria for Considering Studies for This Overview

All systematic reviews making reference to SDAs, in-
cluding those describing different patterns of tooth 

arrangements and discussing interventions used for 
SDAs, were included. Men and women aged 18 years 
and older and having different SDAs and/or posterior 
reduced dental arches were included. Primary and 
secondary outcomes were prespecified. Primary out-
comes were subjective or investigator- or patient-re-
ported outcomes, including outcomes focusing on, for 

1. Was an a priori design provided?
 The research question and inclusion criteria should be
established before the review is conducted.
 Note: Need to refer to a protocol, ethics approval, or
predetermined/a priori published research objectives to
score a “yes.”
□ Yes □ Can’t answer
□ No □ Not applicable

2.  Was there duplicate study selection and data extraction?
 There should be at least two independent data extractors, and
a consensus procedure for disagreements should be in place.
□ Yes □ Can’t answer
□ No □ Not applicable

3.  Was a comprehensive literature search performed?
 At least two electronic sources should be searched. The
report must include years and databases used (eg, Central,
EMBASE, MEDLINE). Key words and/or MeSH terms must
be stated, and where feasible, the search strategy should be
provided. All searches should be supplemented by consulting
current content, reviews, textbooks, specialized registers, or
experts in the particular field of study, and by reviewing the
references in the studies found.
□ Yes □ Can’t answer
□ No □ Not applicable

4.  Was the status of publication (ie, grey literature) used as
an inclusion criterion?
 The authors should state that they searched for reports
regardless of publication type. The authors should state
whether or not they excluded any reports (from the systematic
review), based on publication status, language, etc.
□ Yes □ Can’t answer
□ No □ Not applicable

5.  Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
□ Yes □ Can’t answer
□ No □ Not applicable

6.  Were the characteristics of the included studies provided?
 In an aggregated form such as a table, data from the original
studies should be provided on the participants, interventions,
and outcomes. The ranges of characteristics in all the studies
analyzed (eg, age, race, sex, relevant socioeconomic data,
disease status, duration, severity, or other diseases) should
be reported.
□ Yes □ Can’t answer
□ No □ Not applicable

7.  Was the scientific quality of the included studies
assessed and documented?
 A priori methods of assessment should be provided (eg, for
effectiveness studies if the authors chose to include only
randomized, double-blinded, placebo-controlled studies, or
allocation concealment as inclusion criteria); for other types of
studies alternative items will be relevant.
□ Yes □ Can’t answer
□ No □ Not applicable

8.  Was the scientific quality of the included studies used
appropriately in formulating conclusions?
 The results of the methodological rigor and scientific
quality should be considered in the analysis and the
conclusions of the review and explicitly stated in formulating
recommendations.
□ Yes □ Can’t answer
□ No □ Not applicable

9.  Were the methods used to combine the findings of
studies appropriate?
 For the pooled results, a test should be done to ensure
the studies were combinable, to assess their homogeneity
(ie, chi-square test for homogeneity, I2). If heterogeneity
exists, a random effects model should be used and/or the
clinical appropriateness of combining should be taken into
consideration (ie, is it sensible to combine?).
□ Yes □ Can’t answer
□ No □ Not applicable

10.  Was the likelihood of publication bias assessed?
 An assessment of publication bias should include a
combination of graphical aids (eg, funnel plot) and/or
statistical tests (eg, Egger regression test, Hedges-Olken).
□ Yes □ Can’t answer
□ No □ Not applicable

11.   Was the conflict of interest included?
 Potential sources of support should be clearly acknowledged
in both the systematic review and the included studies.
□ Yes
□ No

AMSTAR: A measurement tool to assess the methodological quality of systematic reviews37

Fig 1  The AMSTAR tool, a measurement tool used to assess the methodologic quality of systematic reviews.
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example, function, patient satisfaction, and OHRQoL 
in patients with SDAs or any related tooth arrange-
ments. Secondary outcomes were survival of teeth 
in patients with SDAs, arrangement and location of 
teeth (patterns of tooth loss), survival of prosthodon-
tic intervention (RPDPs, FPDPs, and implant-retained 
prostheses) used to treat SDAs.

SRs related to SDAs (including those describing the 
location of teeth for SDAs) and studies that discuss 
prosthodontic interventions used for SDA patients 
were included. Primary and secondary research stud-
ies on animals that did not meet the inclusion criteria 
were excluded from this review. 

A computerized search was conducted for all SRs for 
the period of January 2000 to August 2016 to identify 
literature related to the SDA, including studies using the 
SDA as a treatment strategy for partially dentate adult 
patients within the following databases: MEDLINE, 
CINAHL, the Cochrane Central Register of Controlled 
Trials (CENTRAL) of the Cochrane Library, Science 
Direct, Science Journals, Scopus, Dentistry and Oral 
Science Source (DOSS), Springerlink, and Wiley.35,36 
Further hand searching was also conducted from refer-
ence lists of retrieved studies (PEARLing searches). 

Key terms were combined using Boolean opera-
tors, and search strategies for each database and 
these were developed using their specific functions. 
A broad search strategy was used and it focused 
on types of reviews related to patients with SDAs: 
(shortened dental arch OR shortened dental arches) 
AND (literature reviews OR reviews OR systematic 
review OR meta-analysis OR meta-analyses) AND 
(2000/01/01-2016/08/31). 

Databases were initially searched for SRs published 
in English from January 2000 to December 2015. 
Another search was conducted on August 2016. The 
limits included human studies, adult patients, and sys-
tematic reviews. 

Selection Methods

An eligibility form compiled from the inclusion criteria 
was used by the review authors and a research as-
sistant to independently screen and include potentially 
relevant studies.35 Reasons for inclusion were report-
ed. Full-text articles were retrieved, and data extrac-
tion was completed by the principal researcher and a 
research assistant on study designs, methods, partici-
pants, interventions, outcomes, and conclusions from 
each SR using a specially designed prepiloted data ex-
traction form.36 Disagreements regarding data extrac-
tion were resolved by discussion among all reviewers. 

The primary author and a research assistant inde-
pendently completed the AMSTAR checklist to critically 
assess the methodologic quality of SRs (Fig 1).37 

Qualitative Analysis

A qualitative discussion related to the primary and 
secondary outcomes stipulated for this overview from 
the data extracted from each SR (Table 1). In addition, 
the AMSTAR checklist was completed to assess the 
quality of each included SR and the scores were cal-
culated using the online system where a yes answer 
equalled a score of 1 and any other response equalled 
a score of 0.37 Results of the AMSTAR evaluation are 
summarized in Tables 2 and 3. Observer agreement 
scores were calculated, and disagreements were 
again resolved by discussion among the research as-
sistant and review authors.

Data Synthesis and Management

This process included analyzing all Cochrane and 
nonCochrane SRs, collating and reporting the results 
separately for the outcomes—namely, the effects of 
the SDA on patient satisfaction, function, OHRQoL, 
and arrangement of teeth. In addition, characteristics 
of each included SR were collated and comparisons 
between SRs reported using tables and by discussion. 
The results also include a report on the methodologic 
quality of each included SR according to the AMSTAR 
checklist and summarized in the tables.

Results 

A comprehensive search generated a combined to-
tal of 45 articles and reviews related to SDAs (Fig 
2). Duplicates (n = 21) of SDA articles obtained from 
the different search engines were excluded, leaving 
only review articles (n = 24). These articles included 
other types of nonsystematic reviews, after exclusion 
of which only 5 SRs were left. An additional 4 were 
found through hand searching, for a final sample size 
of 9 SRs, as shown in Fig 2. No SRs were found earlier 
than 2007; the final 9 SRs were from the period of 
2007 to 2016, which included a total of 228 articles 
(Table 2).13,23–31 

Study Characteristics

The key features of the included SRs are summarized 
and reported in Table 2. These are recorded by author, 
year, location where SR was conducted, aims and/
or objectives, outcomes, conclusions, and the find-
ings related to the SDA (Table 2). While SRs related 
to SDAs were conducted in eight different countries, 
each research group investigated different but related 
aspects of SDA research (Tables 2 and 3). 

Design. The 9 included SRs could be broadly 
grouped according to their included study designs 
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Table 1  Characteristics of Included Systematic Reviews 

Author(s)  n Objectives Outcomes Conclusions SDA

Abt et al29 21 Assess effects of different 
prostheses for a partially absent 
dentition

Primary: long-term 
success 
Secondary: function, 
morbidity, PS

Insufficient evidence to say 
one intervention better than 
others; not all outcomes 
were reported

Faggion26 9 Systematically assess outcomes 
from nontreatment and treatment 
approaches for SDA cases; 
assess effectiveness of restorative 
approaches for SDAs; assess quality 
of retrieved evidence (using GRADE) 

Qualitative: QoL, 
function, esthetics 
Quantitative: 
temporomandibular 
disorder, occlusal 
problems, tooth loss

No difference between the 
two approaches; two studies 
showed treatment of SDAs 
with FPDP greater benefit 
compared to RPDP

Positive

Fueki et al28 21 To review literature for effect of 
prosthetic restorations on SDA 
patients: whether RPDPs for distal 
extensions increases function/PS/
OHRQoL versus FPDPs; advantages 
and disadvantages of treatment 
with RPDP over FPDP and SDA

Chewing; PS, QoL, 
function, periodontal 
problems, survival of 
treatment 

RCTS conducted in Europe 
not generalizable to Japan 
due to socioeconomic 
and/or healthcare system 
differences

Positive

Gerritsen et al25 35 Analyze relationship between 
number/location of missing teeth 
and OHRQoL: Is TL associated with 
impaired OHRQoL? What is the role 
of location and distribution of tooth 
location? 

Primary: TL associated 
with impairment of 
OHRQoL 
Secondary: location 
and distribution of teeth 
affect OHRQoL

Strong evidence that TL is 
associated with impairment 
of OHRQoL and location of 
TL affects severity

Positive

Gotfredsen and 
Walls13

83 Evaluate relationship between 
dentition and oral function

Masticatory function, 
esthetics, PS, occlusal 
support/stability, other 
functions (tactile/
phonetics /taste)

Few studies with high level 
of evidence; low evidence: 
masticatory efficiency 
decrease with TL but 9–10 
OUs ensures functioning/
stability; dietary intake and 
OHRQoL unchanged with 
9–10 OUs 

Positive

Khan et al30 21 Compare SDA and CDA; compare 
differences between interventions 
(FPDs/RPDs) used to extend 
SDAs; determine PS with these 
interventions; determine functional 
outcomes with different interventions 

Primary: functional 
outcomes, survival of 
intervention  
Secondary: PS, negative 
effects

SDA as a treatment option is 
encouraging (function/PS/
costs); RCTs conducted in 
Europe not generalizable to 
South Africa due to cultural 
differences

Positive

Shahmiri and 
Atieh23

9 Evaluate the use of implant-
tooth-borne RPDPs in prosthetic 
rehabilitation of Kennedy Class I 
partially edentulous arches; evaluate 
existing evidence to determine 
whether implant-supported RPDs 
provided better performance 
compared to other treatments 

PS, masticatory 
efficiency, bone loss, 
prosthetic maintenance, 
soft and hard tissue 
response

Improvement in function, 
esthetics, and stability 
has been demonstrated 
in all studies with minimal 
prosthetic care, but RCTs are 
needed to provide evidence 
that will validate use of these 
treatment modalities

Positive

Liang et al31 8 To synthesize available knowledge 
about effects of distal extension 
RPDPs on masticatory performance 
of subjects with moderate or 
extreme SDA

Comminuting, chewing, 
mixing ability, occlusal 
force

Patients with extreme SDA 
had 30–40% reduction in 
masticatory performance; 
distal extension RPDPs 
partially compensated 
for performance (50%); 
more false teeth on 
RPDPs resulted in better 
performance.

Positive 
toward SDA, 
not the 
extreme SDA

Zhang et al24 21 To assess oral health and 
prosthodontic conditions of 
Chinese adults over time: review 
DMFT and number and location of 
teeth in adults; consider need for 
prosthodontic appliances

Mean DMFT values, 
components of DMFT, 
number of teeth/roots/
occluding teeth

Insufficient information 
to answer objectives as 
outcomes 

PS = patient satisfaction; SDA = shortened dental arch; QoL = quality of life; FPDP = fixed partial dental prosthesis; RPDP = removable partial denture 
prosthesis; OHRQoL = oral health–related quality of life; TL = tooth loss; OU = occlusal unit; CDA = complete dental arch; FPD = fixed partial denture; 
RPD = removable partial denture; RCT = randomized controlled trial; DMFT = decayed, missing, and filled teeth.
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into (1) those where only clinical trials were included 
and (2) those that included a range of designs. 

For group 1, two of the SRs29,30 used only RCTs and/
or nonrandomized controlled clinical trials in their 
analyses. Both used the Cochrane format to conduct 
the SR, and both completed quality assessments of 
the evidence for any risk of bias using the Cochrane 
Risk of Bias tool.29,30,36 SRs that include only clinical 
trials are considered to be of a high standard as the 
primary studies follow a rigorous methodology, and 
the SRs follow an equally strict methodology by in-
cluding the assessment of the risk of bias of each in-
cluded study.36 

For group 2, six of the included SRs23–28,31 each in-
cluded a range of designs (cross-sectional, cohort, 
and case reports) and indicated that they did not ex-
clude any studies based on design. Gotfredsen and 
Walls,13 while including a mixed range of designs, nev-
ertheless excluded other study types, such as case re-
ports, expert opinions, animal studies, and technical 
descriptions. 

Thus, it can be said that the ideal for an SR that 
includes only clinical trials was not strictly followed 
by several of the SRs included in this overview.13,23–31 

Research Questions. While the research ques-
tions of the included SRs differed, they were all still 
related to the SDA. The articles reviewed in the SRs 
included in this overview were mostly the same. The 
research questions for the SRs related to interven-
tions used oral function, impact on OHRQoL, location, 
and tooth arrangements with one epidemiologic study 
determining the state of teeth for a specific Chinese 
community.13,23–31 Not surprisingly, the more specific 
the research question, the fewer articles were includ-
ed in the analysis.23,26,27,31 For example, Gotfredsen 

and Walls13 used a broad research question; thus, 
more articles were included in their study (Table 2).

Outcomes of Each SR. Study outcomes should 
be prespecified as primary or secondary when 
conducting a SR. However, outcomes were speci-
fied as primary and/or secondary in only three out 
of the nine included SRs.25,29,30 Aside from the 
epidemiologic study, the study outcomes focused 
mainly on function, esthetics, patient satisfaction, 
and QoL (Table 2). 

When comparing the primary outcomes stipulated 
for the present overview to those of the included SRs, it 
was noted (Table 2) that most of the included SRs (n = 
8) provided evidence for at least one primary outcome
that was also stipulated for this overview,13,23,25–31 with 
seven SRs investigating two or more of these primary 
outcomes.13,23,25,28–31 Specifically, seven SRs assessed 
oral function13,23,26–31 and five assessed patient satis-
faction13,25,28–30 and OHRQoL.13,25,28,30,31 

Regarding secondary outcomes, four SRs looked 
at tooth loss,13,24,26,30 four investigated survival of in-
tervention,23,28–30 and two looked at number, arrange-
ment, and location of teeth.24,25

Conclusions of Each SR. Abt et al29 stated that 
there was not enough evidence to definitively con-
clude that one intervention is better than the other, 
thus the research question was not answered (Table 
2). Khan et al30 specified that the SDA as a treatment 
option was encouraging as regards function, patient 
satisfaction, and cost, even though sufficient RCTs 
with acceptable rigor have not been conducted (Table 
2). Khan et al30 and Fueki et al28 concluded that the 
results from certain regions may not be generalizable 
to the rest of the world due to cultural and/or socio-
economic differences (Table 2). It was also mentioned 

Table 2   AMSTAR Scores for Included Systematic 
Reviews

Author Year Country
AMSTAR 
Total/11 Grade

Abt et al29 2012 USA 10 H

Faggion26 2011 Germany 8 H

Fueki et al28 2011 Japan 5 M

Gerritsen et al25 2010 Netherlands 8 H

Gotfredsen and 
Walls13

2007 Denmark 6 M

Khan et al30 2014 South Africa 9 H

Shahmiri and 
Atieh23

2007 New Zealand 8 H

Liang et al31 2015 Netherlands 6 M

Zhang et al24 2007 China 5

H = high score (8–11); M = medium score (4–7); L = low score (0–3).

n = 45

n = 24

n = 5

Final n = 9
Total of 228 articles

Duplicate articles on 
SDAs excluded  

(n = 21)

Other types of reviews 
excluded  
(n = 19)

Systematic reviews 
hand searched from 

reference lists (n = 4)

Fig 2  Flow chart of included systematic reviews (electronic and 
PEARLing searches).
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that primary studies with a rigorous study design 
were visibly absent, and it was thus recommended 
that more RCTs following a strict protocol should be 
conducted (Table 2). 

With specific reference to the SDA, seven of the 
nine SRs supported and recommended that the SDA 
concept be included as a viable treatment option 
when appropriate (Table 2). 

Quality of Evidence

Quality assessments of studies, whether primary 
or secondary research, adds reliability and allows 
the merging of study outcomes, and is thus al-
ways recommended.35–37 The SRs conducted by 
Faggion26,27 also assessed the quality of evidence 
of the included primary studies using the Grading of 
Recommendations Assessment, Development and 
Evaluation (GRADE) approach, as did Khan et al30 SR. 
These studies evaluated the evidence and strength 
of recommendations for clinical interventions of each 
included clinical trial in the respective SR.26,27 Khan 
et al30 also assessed the quality of the evidence using 
the risk of bias tool for all included clinical trials, as 
was mentioned previously.  

The quality of the evidence for the present over-
view of SRs was determined using an AMSTAR 
checklist by assessing the methodologic rigor of each 
included study. Each of the nine SRs had a high (n 
= 5)24–27,29,30 or a medium (n = 4)13,23,28,31 AMSTAR 
score (Table 3 and Fig 1). 

Table 3 highlights the responses for each of the 11 
AMSTAR questions, indicating that all the SRs provid-
ed the design and some characteristics of the studies 
included.13;23–31;37 None of the included SRs, however, 
assessed publication bias, which is normally indicated 
by funnel plots or statistical tests such as Egger re-
gression tests; thus, a score of zero was recorded for 
this question (Table 3).13;23–31;36 The AMSTAR evalua-
tion showed that some of the included SR researchers 
had not carried out a quality assessment of the in-
cluded primary studies, so drawing definitive conclu-
sions was not possible.37 Only 6 of the 9 SRs reported 
a conflict of interest statement (Table 3), an item that 
has become mandatory when submitting articles to 
scientific journals.37

Disagreements Between Researchers Related 
to the AMSTAR Assessment. The 11-question 
AMSTAR checklist was completed independently by 
the primary author and a research assistant (Fig 1). 

Table 3   Responses of Systematic Reviews to the AMSTAR Questions

AMSTAR item

Reviews 
meeting 
criteria 

(n)

Systematic Review Researchers

Abt  
et al29 Faggion26

Fueki  
et al28

Gerritsen 
et al25

Gotfredsen 
and Walls13

Khan  
et al30 

Liang  
et al31

Shahmiri 
and 

 Atieh23
Zhang  
et al24

1 Was an a priori design provided? 9 Y Y Y Y Y Y Y Y Y

2 Was there duplicate study 
selection and data extraction?

7 Y N Y Y N Y Y Y Y

3 Was a comprehensive literature 
search performed?

8 Y Y Y Y Y Y Y Y N

4 Was the status of publication 
used as inclusion criteria?

6 Y Y N Y N Y N Y Y

5 Was a list of included and 
excluded studies provided?

8 Y Y N Y Y Y Y Y Y

6 Were the characteristics of 
included studies provided?

9 Y Y Y Y Y Y Y Y Y

7 Was scientific quality of included 
studies assessed and reported?

5 Y Y N N Y Y N Y N

8 Was scientific quality of 
studies used appropriately in 
formulating conclusions?

5 Y Y N N Y Y N Y N

9 Were the methods used to 
combine findings appropriate?

2 Y N N Y N N N N N

10 Was the likelihood of publication 
bias assessed?

0 N N N N N N N N N

11 Was the conflict of interest 
included?

6 Y Y Y Y N Y Y N N

AMSTAR score 10 8 5 8 6 9 6 8 5 

Y = yes (score of 1); N = no (score of 0).

277

Stellenbosch University  https://scholar.sun.ac.za



The International Journal of Prosthodontics

Overview of SDA Systematic Reviews

On completion, disagreements between the principal 
author and the research assistant were observed. The 
Pearson correlation coefficient at 0.494 indicated that 
the differences were not significant (P = .177). The 
disagreements were discussed, and when consensus 
could not be reached the other review authors were 
brought in to resolve the disagreement. 

For the SRs by Abt et al29 and Liang,31 research-
ers were in total agreement in their AMSTAR scor-
ing. Differences in scoring were found most often 
with questions 2, 8, and 9 (Fig 1) and for two or more 
of the SRs.13,24,25,28,30,35 These differences could eas-
ily be linked to the reporting of how the study was 
conducted. With questions 3 and 6, authors reached 
a consensus that even if not all characteristics of a 
study (eg, year, databases searched, participant de-
mographics) were included (Fig 1), the AMSTAR score 
for the SR would still be recorded as yes.35

Discussion

Although some variations were observed between 
the different SRs with respect to research questions, 
outcomes, and conclusions, the evidence, once col-
lated and summarized, can be regarded as reliable. 
For overviews, however, results are hampered by the 
fact that review protocols and outcome measures of 
the component SRs cannot be assumed to have been 
consistent. For this reason, the findings of the present 
overview are reported in the form of a narrative.36

This overview covered a range of aspects of SDA 
research in the form of SRs.13,23–31 Among these were 
aspects related to tooth arrangements and their ef-
fect on QoL and OHRQoL, epidemiologic studies 
determining the patterns of tooth loss among older 
communities, and the different interventions used to 
extend SDAs.13,23–31

The results of the present overview showed that 
a number of different interventions are variously 
employed for SDA patients ranging from RPDPs, 
FPDPs, resin-bonded bridges, and implant-support-
ed prostheses. It was also found that a SDA with 9 
to 10 occluding units adequately satisfies the oral 
functional needs of many patients.13,23–31 Studies 
have also indicated the negative effect a RPDP (es-
pecially distal extension mandibular dentures) may 
have on patients.39,40 The positive outcomes with 
implant-supported procedures that may be consid-
ered ideal are hardly available to those in already 
resourced-constrained developing countries and 
disadvantaged communities.23

These conclusions support the oral functional-
ity of the SDA concept and are in line with other 
primary and secondary research studies related to 
function, indicating that restoration of a shortened 

arch to completeness may, in certain clinical condi-
tions, be considered overtreatment.4,5,8–15,17–20,22–34 
It has also been reported that QoL is not negatively 
affected by a SDA management approach, although 
it may be affected with an extreme SDA.13,17,19–

21,25,28,30,39–42 The SDA approach further emphasizes 
how socioeconomic constraints and issues of poor 
access for care experienced by patients can be ad-
dressed. The evidence gathered through the ap-
praisal of the included SRs by means of a reliable 
tool indicates support for a noninterventionist ap-
proach in certain cases of reduced posterior occlusi
ons,4,5,8–13,15,17–20,22–31,33,35,37,39–42 benefitting under-
privileged communities. 

Quality of the Evidence

Though the quality of the evidence as assessed us-
ing the AMSTAR tool was acceptable (SRs had a 
medium or high score), the quality of the component 
primary studies making up the various SRs had not 
been assessed for most of the clinical trials, either by 
performing Cochrane risk of bias or using the GRADE 
analysis.36,43 In addition, publication bias was not as-
sessed for any of the included SRs.36 However, this did 
not affect the quality of the SRs given the generally 
high AMSTAR scores.36,43 It would be useful, though, 
to ensure that quality assessments are completed at 
primary and secondary research levels.

Implications for Practice 

It is recommended that the continuing disjuncture be-
tween the evidence for the positive role of the SDA 
concept and dental clinical education, continuing 
education, and clinical implementation be addressed. 
Including the SDA concept in undergraduate clinical 
education would be an important step in adjusting the 
longstanding clinical paradigm of tooth replacement 
to a complete 28-tooth arch. The benefit of the SDA 
approach in disadvantaged communities is substan-
tial. Better translation of the SDA concept into clinical 
practice should be pursued. Barriers known to hin-
der this critical phase need to be highlighted; the evi-
dence gathered over the last 35 years must be shared 
with decision makers and clinical teachers.

Implications for Research

The reasons for the failure in knowledge translation 
for concepts such as the SDA, which has been ex-
tensively researched and corroborated, need to be 
explored further.44 Specifically, the acceptance of 
the SDA amongst communities who have been made 
aware of its benefits should be researched. 
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Conclusions 

The research questions, types of studies, and study 
outcomes of each included SR varied, which meant 
that the conclusions of each were somewhat differ-
ent from the others. Nevertheless, most of the SRs 
(n = 7) emphasized the significance of the SDA con-
cept as a functionally satisfactory approach to man-
aging certain groups of partially dentate patients. 
According to the AMSTAR evaluation, the method-
ologies of the included SRs were of a high standard 
and most were of good quality. Reliance on their re-
sults would be acceptable.37,43 
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SUMMARY To compare function, patient satisfaction

and quality of life of patients with a posterior

reduced mandibular arch with those who had all

missing teeth replaced with removable partial

dentures. Patients with at least three and not more

than six posterior occluding pairs of teeth were

enrolled sequentially and randomised into one of

two treatment groups: a denture and no-denture

group. A research assistant allocated interventions;

concealment was ensured using opaque-sealed

envelopes. Analysis of data was performed in

stages, adding samples of 10 incrementally, and

stopping when the relevant statistical tests

indicated a clear conclusion as judged by the power

set at 80% or above. Study outcomes included

patient satisfaction, function and survival of

remaining teeth at 3 and 12 months post-

intervention, using a visual analogue scale and the

Oral Impacts on Daily Performance). Statistical

analysis was performed by the ‘intention-to-treat’

principle. Age range of included patients was 23–

55 years (mean = 42�3; s.d. = 9�2), with 78% being

females. Most patients (70%) belonged to the low-

or no-income group. Nine patients left the study,

for different reasons. Primary outcomes for the

denture group: 10% of the patients were not

satisfied and 20% were unhappy with their

function; for the no-denture group: 85% of the

patients (with 15% having left the study) were

satisfied with both their function and their non-

denture status. Patients with posterior reduced

mandibular dental arches reported greater

perceived satisfaction, function and quality of life

compared to those who had received a cobalt-

chrome clasp-retained partial removable prosthesis.

KEYWORDS: prosthodontics, posterior reduced

mandibular arch, randomised clinical trial, sequential

sampling, patient satisfaction and function
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Introduction

Research data increasingly support a functional approach

in treatment planning. In prosthodontic clinical decision-

making for older patients, such an approach not only

encourages patient input, but has been shown to achieve

improvements in subjective function and quality of life

(QoL), thus ensuring overall treatment success (1–3). A

functional approach also addresses the discrepancies that

are known to exist between accepted normatively

defined clinical practices and patients’ evaluations of

their oral functional needs (1–6).

Results from several randomised and non-rando-

mised clinical trials (RCT and CT) related to the short-

ened dental arch (SDA) concept have indicated its

functional effectiveness, and application of the con-

cept in selected patients has received general accep-

tance (4–11). Examination of these RCTs and CTs,

however, highlights their differences, including the

interventions used, aspects of study design and out-

comes assessed (Table 1) (4–11). A recent systematic

review on the SDA concluded that the results of the

included studies were not always consistent, and that

generalisability may only be possible for specific

© 2017 John Wiley & Sons Ltd doi: 10.1111/joor.12549
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regional and, perhaps cultural contexts (12). As tooth

loss and oral function are indicators of the oral health

status of individuals and communities (13), their

impact on the perceived need for replacement of miss-

ing teeth is critical (2, 14, 15). Studies have indicated

that the loss of teeth and their location significantly

affect the oral health-related quality of life (OHRQoL)

of patients (2, 6, 15, 16). The evidence for dentitions

with fewer teeth, such as an extreme SDA confirms

the negative effect on function and OHRQoL (1, 2, 6,

15).

Of the several available instruments for measuring

OHRQoL, the oral impact on daily performance

(OIDP) tool is a multidimensional instrument that

provides information related to oral conditions (4–6,

12, 13, 15–17). When used concurrently with clinical

measures, a more comprehensive assessment of

patients’ oral status may be determined (13, 17). The

OIDP has been validated, and together with a global

visual analogue scale (VAS), may be used to assess

oral status, patients’ satisfaction and OHRQoL (13,

17).

Given the wide variations in missing posterior tooth

distributions, the definition of a SDA has evolved (2,

3, 15). A less formulaic, and perhaps more generic,

clinical description may thus include a posteriorly

reduced dental arch (PRDA) with 3–4 symmetrically-

and 5–6 asymmetrically arranged posterior occluding

pairs (POPs) of teeth (1, 2). In some situations, speci-

fic occlusal arrangements as in PRDAs which include

the classic SDA are considered acceptable and ade-

quate for oral function, occlusal support and stability

(2, 15).

South Africa (SA) is a developing country, which

by virtue of its wide socio-economic disparities,

affords only a limited range of treatment procedures

for the majority of its population at public health clin-

ics (viz. extractions, fillings and preventive proce-

dures); at the same time, the exorbitant costs

associated with current prosthodontic treatment

options (complete or partial removable, or conven-

tional or implant-retained fixed prostheses) that are

provided by private practitioners make these options

inaccessible for most. Management approaches such

as the SDA or PRDA would seem to be an appropriate

primary healthcare measure for the underprivileged

majority of the population (18).

The aim of this study was to determine whether

the daily functional needs and the quality of life of

adult patients with a posterior reduced mandibular

dental arch would be satisfied without having all their

missing teeth replaced with a mandibular removable

partial denture prosthesis (RPDP), as compared to

having a prosthesis. The null hypothesis was that, in

adult patients with a posterior reduced mandibular

arch, there would be no difference in oral functional

satisfaction and quality of life with or without the

presence of a prosthesis to replace all missing teeth.

Methods

Ethical clearance was obtained from the Research and

Ethics Committees of Stellenbosch University (Regis-

tration No: S13/04/066) and University of the Western

Cape (UWC) (Registration No: 12/5/14), SA. This sin-

gle-centre double-blinded RCT was designed according

to the guidelines of the International Organization for

Standardisation (ISO/EN540) and the Guidelines for

Good Clinical Practice in SA (19, 20). Informed consent

was obtained from all patients prior to commencement

according to the Declaration of Helsinki (21). The

results of this study are reported according to the Con-

solidated Standards of Reporting Trials (CONSORT)

statement (19, 22). The design aspects, study outcomes,

data collection and follow-up details can be viewed in a

detailed protocol and can be accessed at: clinicaltrials.-

gov; Identifier: NCT01597206.

Initially, the RCT sample recruited at the UWC den-

tal hospital included patients with a classic SDA

scheme for the mandible only, and requesting a

RPDP. They were randomly allocated into one of two

treatment approaches: Group A, with a cobalt-chrome

RPDP as intervention; and Group B, with no RPDP

(viz. a classic SDA), as control (19). In both groups,

reduced and interrupted dentitions would first have

been restored to the classic SDA scheme using fixed

partial denture prostheses (FPDPs) (23).

The standard hypothesis testing method to estimate

sample size, using the primary outcome of patient sat-

isfaction, indicated that 420 patients (210 per study

group) needed to be recruited. But after conducting a

pilot study (N = 6), patients with these specific clinical

criteria were not easily obtainable. Thus, alternative

recruitment criteria were set as follows: traditional

sampling changed to sequential sampling; sourcing of

patients was extended to include public health clinics;

eligible mandibular arch types were modified from

only classic SDAs to patients with three, and not more

© 2017 John Wiley & Sons Ltd
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than six, POPs of teeth, and a complete natural maxil-

lary arch or one rendered as complete by provision of

either a complete or partial denture (2). For this

double-blinded RCT, healthy young adult patients

(21–55 years) having a mandibular PRDA with three

and not more than six POPs formed the final sample

(Table 1).

All basic restorative and preventive procedures were

completed by the UWC service-rendering department,

and the maxillary RPDP or complete denture and

mandibular FPDPs were constructed by a clinical

assistant according to standard clinical protocols (23).

Patients were randomly entered and interventions

allocated by a research assistant using sealed opaque

envelopes into: Group A to replace all missing

mandibular posterior teeth with a cobalt-chrome

clasp-retained RPDP following standard prosthodontic

design principles and constructed by the clinical

assistant; or Group B with a mandibular PRDA (17,

23) (Fig. 1).

The following subjective and objective outcomes

with the mandibular intervention were determined:

Primary outcomes: patient satisfaction, oral func-

tion and OHRQoL; and

Secondary outcomes: clinical performance, survival

of remaining teeth and mandibular RPDP (caries,

periodontal problems, loss of teeth or inability to

wear the RPDP), or a change in treatment allo-

cated.

Evaluation of the outcomes was performed by the

principal researcher 3 and 12 months after receiving

the intervention, as applicable, using the global VAS

and OIDP (13, 17, 24). The global VAS is a 100 mm

scale comprising five questions which focused on

patient satisfaction, need for treatment and quality of

life regarding the current state of their teeth and the

1. Radiographic Examina�on
2. Basic Clinical Procedures 
3. Complete Maxillary Arch (Par�al/
Complete Denture, if required)
4. Ideal Lower arch: Fixed Appliance

Baseline: Sample n = 25
Demographic Data

Data at 3 months:
Pa�ents Le� study (n = 5)

OIDP and VAS data

Enrolment into 
Study

Interven�on
Alloca�on

Long-Term Follow-Up

Pa�ents assessed for Eligibility 

Data Collected: 
12 months post-treatment
Lost to follow-up (n = 5)

Data to be collected
24 months post treatment

Randomisa�on 

A: Par�al Denture Group (n = 25)
Not receive Allocated Interven�on (n = 1)

Received Allocated Treatment (n = 23)

Data Collected:
12 months post-treatment
Lost to follow-up (n = 4)

Data to be collected
24 months post treatment

B: Post Reduced Arch Group (n = 25)
Not receive Allocated Interven�on (n = 2) 

Received Allocated Treatment (n = 21)

Baseline: Sample n = 25
Demographic Data

Data at 3 months:
Pa�ents Le� study (n = 4)

OIDP and VAS data

Data Analysis
Inten�on-to-Treat Principle

Fig. 1. Patient flow diagram.
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intervention provided. Questions 1–3 were completed

at baseline and prior to provision of the intervention,

and questions 4–5 were completed 3 months after

receiving the intervention (17). The specific oral

impacts questions in the OIDP relating to OHRQoL

measures include oral function, oro-facial appearance

and psychological impact (13). The OIDP gave an

overall rating of patients’ satisfaction as well as oral

health, QoL and OHRQoL.

Statistical analysis of data was completed by the ‘in-

tention-to-treat’ principle, and patients’ personal

details were omitted for this phase (25). Analysis

included finalising the sample size, frequency calcula-

tions of demographic data, oral impacts and VAS

scores, calculation of correlation coefficient and com-

parisons using the Chi-square test (25). It also

included primary outcomes investigation and adjust-

ment for confounding, where necessary.

Results

Sampling for the study

Sampling was by necessity sequential, and the data

were similarly analysed sequentially. Because VAS

questions 4 and 5 were related to the intervention

(i.e. ‘the impact of the intervention on the patients’

oral health’ and ‘quality of life’, respectively), they

were used as the primary variables upon which the

conclusion to stop sampling was based (26, 27)

(Table 2). Patients were included as they presented

for treatment and the allocation of mandibular inter-

vention was made pairwise into the two study groups

A and B. Sample size was not fixed in advance but

finalised as data was obtained. For this purpose, a

pre-defined stopping rule had to be set:

1 If the estimated power was greater than 80%,

accept either the null or alternative hypothesis and

stop sampling, or

2 Continue sampling and increase the sample size

incrementally by 10 patients (26, 27).

Assessment of data collected was performed sequen-

tially on sets of N = 10 patients, using a two-sample t-

Test to determine the power of the study which was set

at 80% and above. The first set of N = 10 patients was

thus Stage 1 of the sequential process, and N = 20 was

Stage 2, and so on. For this assessment, a mean differ-

ence of 20 (which was a figure considered by the

researchers to indicate the smallest difference that may

be considered clinically important) between the two

groups for variables VAS4 and VAS5 and a statistical

significance of 0�05 was set (25). The decision to con-

tinue sampling was based on the power determined at

each N = 10 increment; further sampling and analysis,

which would similarly be completed sequentially,

stopped as significant results were obtained (26, 27).

At Stage 1 (N = 10) and Stage 2 (N = 20), the

power determined was below 80% and thus unac-

ceptable; recruitment of further sets of patients thus

continued (Table 2). At Stage 3, the sample size was

Table 2. Sequential sampling calculations using a two-sample t-test

Sample size

(N) per stage

VAS

question

Sample size

for analysis

Minimum

mean difference

Standard

deviation, s.d.

Statistical

significance Power %

N = 10 4 5 20* 20.28 0.05 27.9%

5 5 20 22.86 0.05 23%

N = 20 4 10 20 15.40 0.05 78.4%

5 10 20 17.11 0.05 69.5%

N = 30 4 13 20 13.92 0.05 93.9%

5 13 20 16.43 0.05 84%

N = 40 4 17 20 12.39 0.05 99.4%

5 17 20 14.61 0.05 97.4%

N = 50 4 20 20 18.36 0.05 91.9%†

5 20 20 19.15 0.05 90.2%†

VAS, Visual Analogue Scale (100 mm ruler); VAS Question 4, How would you rate the effect of the intervention on your mouth/oral

health? (Responses: Very Bad to Excellent); VAS Question 5, How would you rate the effect of the intervention on your quality of

life? (Responses: Very Bad to Excellent).

*Minimum Mean difference for VAS4 and VAS5 which are considered clinically important and are required when determining the

Power of the t-test
†The power calculated decreased as the data included an unexpected extreme response (an OUTLIER)
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acceptable (N = 30) on the basis that the power of the

study was calculated as 80% and above (26, 27)

(Table 2). At this stage, further recruitment of patients

could have been stopped, but we wanted to see the

effects on outcomes with additional groups of 10 par-

ticipants (N = 40 and N = 50) (Table 2).

Demographic data obtained at baseline

Fifty patients were included in the RCT, with ages

ranging from 23 to 55 years (mean = 42�3; s.d. = 9�2),
and with a bias towards the female gender at 39

(78%) (Table 3). Education level of patients indicated

that 41 (82%) had been to school. Many worked in

the public sector, 19 (38%) in all, or were unem-

ployed, 26 (52%). Seventy per cent were in the ‘low’

or ‘no-income’ category. The periodontal status of the

group at baseline was acceptable (a requirement to be

enrolled into the study) with acceptable oral hygiene

practices, with 38 (76�47%) brushing teeth twice a

day).

Patient satisfaction, QoL and OHRQoL

At baseline, using the global VAS (0–100 mm scale):

41 (84%) had a score of below 50 mm and rated the

state of their mouth or teeth poorly, while 42 (84%),

with a score of 50 mm or less, were not satisfied with

their current oral status. Forty-nine (92%) of included

patients, with scores ranging from 50 to 100 mm, felt

that they were in need of treatment (Table 3).

Three months after receiving the intervention

(mandibular denture or no denture), with reference

to the OIDP questions 8–10: 40 (80%) of all patients

indicated an acceptable dental health, and 36 (76%)

an acceptable patient satisfaction rating (Table 3). The

OIDP questions were completed after all basic restora-

tive or preventive procedures were completed. Three

months after receiving the mandibular intervention,

only participants in the ‘denture group’ rated the

effect of the RPDP on their oral health and quality of

life negatively, relating to questions 4 and 5 on the

global VAS (Table 3).

Correlation between VAS and OIDP results

For satisfaction, the VAS1 question (84% not satisfied

with their oral state) was completed prior to treat-

ment, while the related OIDP question (76% satisfied

and very satisfied with their oral state) was completed

3 months post-mandibular intervention (Fig. 2,

Table 4). As the VAS4 score (50 mm and above) for

‘rating the effect of the intervention on oral health’

increased, patient satisfaction also increased

(P = 0�05). Similarly, ‘rating the effect of the inter-

vention on quality of life’ increased (as reflected in

VAS5 scores of 50 mm or more), thus increasing

patient satisfaction (P = 0�05). Both VAS4 and VAS5

scores (i.e. ‘the impact of the intervention on the

patients’ oral health’ and ‘quality of life’, respectively)

indicated a negative correlation (viz. a decrease) with

the need for treatment (Table 4).

Oral impacts

Oral impacts for measures relating to oral function,

oro-facial appearance and psychological impact, and

an overall health rating were fully explored to the

Table 3. Detailed comparison between two intervention groups

Posterior reduced

dental arch group

Denture

group

Pre-Intervention

Baseline data

Sample (N) recruited 25 25

Gender (Females) 21 18

Full Maxillary Denture 5 7

VAS 1 (0–50 mm) 22 19

VAS 2 (0–50 mm) 21 21

VAS 3 (50–100 mm) 25 24

Post-Intervention

3 Months

VAS 4 (65–100 mm) 21 18

VAS 5 (58–100 mm) 21 18

OIDP 8: Good 21 19

OIDP 9: Satisfied 19 17

OIDP 10: No treatment 20 18

OIDP: 13a (eating) 1 4

OIDP: 13b (speaking) 0 2

OIDP: 13i (emotional) 1 2

Primary outcomes

Patient satisfaction 21 18

Function 21 14

Secondary outcomes

Success of treatment 21 15

Treatment change 2 2

Patient loss 4 5

VAS, visual analogue scale; OIDP, oral impact of daily perfor-

mance
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extent that OIDP permitted, but only significant

results are reported. Total OIDP score measures preva-

lence (proportion of subjects reporting one or more

oral impact), extent (number of daily performances

impacted) and severity (more severe effect in one per-

formance) of oral impacts on daily life using a 5-point

Likert scale (13).

Total OIDP score (2�98%) recorded after receiving

the mandibular intervention was very low, signifying

a good self-rated health status. Only one patient

reported all oral impacts as negative, with six patients

having problems with the oral impacts of eating, and

three having negative feelings of being emotional.

These were experienced daily for the one patient, and

once a month for the others with similar effects on

their daily life.

Outcomes reporting

From a sample of 50, nine patients left the study: four

from the ‘no-denture’ and five from the ‘denture’

group (Fig. 2). Reasons for leaving included the fol-

lowing: unhappy with being allocated to the ‘no-den-

ture’ group, losing teeth, moving cities and work

commitments. Only two of these patients continued

with a change in treatment (Fig. 1).

Data related to the primary outcomes obtained

3 months after receiving the mandibular intervention

indicated that, for the ‘denture group’, 4% were not

satisfied, 12% were unhappy with their function,

each of which negatively affected the success with the

allocated intervention (Fig. 2). In comparison, for the

‘no-denture group’, all of those who remained in

the study were satisfied with their non-denture status

and content with their function.

Regarding clinical performance, two patients com-

plained about adapting to the mandibular RPDP and

another mentioned the instability of the lower free-

end saddle. No other negative secondary outcomes

were reported by either group at this stage (Fig. 2).

One year after treatment, no negative reports were

received regarding patients’ PRDA status or any other

secondary outcomes. However, reports of adaptation

to RPDPs (both upper and lower), the need for a

restoration in the maxillary arch and the usual check-

ups were recorded.

Discussion

Our main finding in this RCT was that patients with a

PRDA on the mandible reported greater satisfaction,

and perceived success of treatment relating to func-

tion and OHRQoL without a RPDP compared to those

who had had their missing teeth replaced with a

cobalt-chrome clasp-retained mandibular RPDP. This

was encouraging given the known constraints on

access to conventional prosthodontic treatment for a

large proportion of partially dentate patients, espe-

cially in developing countries. A functional approach

0

5

10

15

20

25

1 2 3 4 5
Denture Group Posterior Reduced Arch Group

Fig. 2. Primary and secondary outcomes reported with the

interventions in the mandibular arch: ‘denture’ or ‘posterior

reduced dental arch’ (viz. ‘no denture’). Primary outcomes:

1. Patient satisfaction with intervention; 2. Function with

intervention. Secondary outcomes: 3. intervention is a success;

4. Treatment changed; 5. Number of patients left study.

Table 4. Correlation coefficients for VAS questions versus OIDP

questions rating oral health, patient satisfaction and need for

dental treatment

VAS Questions

Oral Impacts on daily performance questions

Dental

health

Patient

satisfaction

Need for

treatment

State of mouth �0.003 0.109 �0.261

Satisfaction �0.018 0.014 �0.256

Need treatment �0.042 �0.130 0.225

Intervention

on mouth

0.566 0.628 (P = 0.05)* �0.536*

Intervention

on quality of life

0.465 0.648 (P = 0.05)* �0.452

VAS, visual analogue scale; OIDP, oral impacts on daily perfor-

mance.

PRE-INTERVENTION (Baseline): Questions VAS1, VAS2 and

VAS 3; POST-INTERVENTION (3 months Post Intervention):

Questions VAS4, VAS5, OIDP8, OIDP9 and OIDP10.

*Indicate significant correlations
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to treatment planning that the present findings would

appear to support also addresses the differences that

are known to exist between normatively defined clin-

ical practices and patients’ evaluations of their oral

functional needs (1–6). Furthermore, none of the pre-

sent PRDA patients not provided with a RPDP

expressed the need to have their missing mandibular

teeth replaced 12 months post-treatment. Clinically,

the significance of these results cannot be overstated

especially coming from a resource-constrained setting

such as SA.

A not infrequent concern of patients allocated to

the ‘denture group’ was regarding the use of distal

extension mandibular dentures, which has also been

reported in the literature (1–4, 14, 28, 29). These con-

cerns typically relate to ‘adapting to dentures’ and the

‘high expectations’ patients have with RPDPs (3, 10,

23, 28, 29). Equally, the positive responses from the

‘no-denture group’ that imply acceptable function,

satisfaction and OHRQoL with a PRDA concur with

extensive literature elsewhere, albeit whose context

was not identical with the present study (1–10, 15,

16, 18, 29, 30).

The sequential sampling used in the present study

made it possible to purposefully limit the sample size.

Thus, patients’ responses were statistically validated

when the analysis indicated no difference in their

responses, from one staged point to the next, when

comparing denture-wearing to non-denture-wearing

patients as regards function, comfort, aesthetics,

patient satisfaction and OHRQoL. Moreover, several

primary and secondary research studies have con-

cluded that the SDA treatment option is justified on

the basis of reduced costs, patient satisfaction and tem-

poromandibular concerns (1–10, 15, 16, 18, 29, 30).

Lastly, problems experienced by patients with

mandibular RPDP usage were comparable with those

previously reported as it relates to function, comfort,

aesthetics, limitations of denture-wearing, increase in

root caries formation and costs of RPDPs (1–12, 14–16,

18, 28–30).

The clinical implications of these results emphasise

the need for evidence-based practices. Patients are

receptive to such alternative treatments, especially

when the clinician has adequately educated and

guided them to practices that would be beneficial to

them. Approaches such as the SDA or PRDA may be

considered primary healthcare measures and may

address the widespread socio-economic constraints.

A RCT study design is by its very nature challeng-

ing. Making changes to what is already a complicated

design may present with even more difficulties. The

sampling method adopted in this RCT is fairly novel

and has rarely been used in clinical dental research,

so that its implementation may be regarded as a limi-

tation. While a small sample size may be construed as

a limitation, an explanation following statistical vali-

dation has been provided. Nevertheless, some

researchers may disagree about the generalisability of

the results to the population at large given the small

sample size. Gender bias may also be considered a

limitation, but the random inclusion of patients was

from the general population who were in need of

denture treatment and who visited the University and

general public hospitals. No stratification for age or

medical conditions was conducted and this may also

be regarded as a limitation. Moreover, the exclusion

of patients treated with FPDPs or implant-retained

prostheses, and the use of one examiner for recalls

may also be considered as limitations.

Conclusion

Patients with a mandibular PRDA reported greater

satisfaction, perceived success of treatment relating to

function and OHRQoL without a RPDP compared to

those with a complete dental arch that was extended

with a cobalt-chrome clasp-retained RPDP.
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Abstract
Purpose: To determine the impact of removable partial dental prostheses on satis-
fying the daily functioning and quality of life (QoL) of adult patients with different
distributions of missing posterior teeth.
Materials and Methods: A cross-sectional interventional study was carried out on
80 patients having variously distributed posteriorly shortened and interrupted arches.
Treatment comprised provision of partial dentures by senior dental students, super-
vised by senior clinical teachers who had knowledge of the potential benefits of the
shortened dental arch (SDA) concept. The Oral Impacts on Daily Performance Index
was completed before and 6 months after prosthetic treatment across groups compris-
ing Kennedy Classes I, II, and III arches. Analysis included descriptive statistics and
associations and comparisons between variables.
Results: Mean age of patients was 57.4 years (SD = 13.1), many were retired (72.2%),
and a majority were females (60%). Most patients lived in urban areas (95%), and were
largely unemployed (63.3%). At pretreatment, only 31.3% of patients reported having
good dental health and satisfaction with their current oral state, while 82.5% said they
had a great need for treatment. The negative oral impacts that were most frequently
experienced were those of eating (67.5%), smiling (50%), and being emotionally
disturbed (63.8%). Post-treatment, 76.3% indicated good oral health and satisfaction
with no significant differences between the 3 Kennedy groups. Any further negative
impacts were reported mostly for Kennedy Classes I and II.
Conclusions: Overall, significant reductions of negative impacts were observed fol-
lowing treatment with dentures, across the 3 Kennedy groups, with respect to improved
function, satisfaction, and oral health-related QoL. The findings confirm the reliance
by partially dentate patients in all 3 Kennedy groups on dentures for improved oral
health, although the possible benefits of the SDA concept as an alternative treatment
option was not specifically explored.

Evidence from several sources recommends that reduced or
interrupted dentitions should be categorized according to
their ability to ensure satisfactory oral function.1-4 Studies
on oral function suggest that oral health related quality of
life (OHRQoL) can be related to the presence of nine or
more pairs of anterior and posterior occluding teeth,1,2,5 and
that anything less than this negatively affects patient sat-
isfaction and OHRQoL.1,2,5-7 Generalizability of these re-
sults cannot be assumed, as contexts differ considerably re-
garding cultural and socioeconomic circumstances, which

in turn have been shown to impact OHRQoL and patient
satisfaction.5,7

Normative and perceived needs regarding the functional
adequacy of partial edentulism, including reduced posterior
dentitions, differ,2,8,9 and thus assessments for prosthetic re-
placement vary widely. In general, normative assessments of
treatment needs, especially in older, partially dentate adults,
exceed the perceived needs of the patients themselves.2,9 There
is growing evidence that the prosthetic management approach,
especially in such an older group of patients, should include
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treatment options predicated on the maintenance of a functional
dentition.3,10-13 This differs from the traditional approach of a
morphologically intact dentition being considered the determi-
nant of satisfactory function.

The shortened dental arch (SDA) concept, introduced by
Käyser in the 1980s, has been proposed as an alternative treat-
ment option for older, partially dentate adults.1,3,4,10-26 The
concept is functionally oriented and has been shown to sat-
isfy the functional needs and OHRQoL of such patients in
several population groups.11-33 The classic SDA is defined as
having 20 occluding anterior and premolar teeth, although sev-
eral variations relating to the number of posterior occluding
pairs (POPs) of teeth have been described as well.1,5,11-13,17-27

The benefits of the classic SDA and its many variations have
been described in a global context1,3,11,12,17-21,23-31 and a South
African context.22,32,33

Gotfredsen and Walls referred to the difficulties patients ex-
perience when expressing their satisfaction regarding their oral
function, and advised that these patients should optimally be
guided by clearly defined concepts and validated indicators
when their needs are assessed and treatments recommended.1

Adopting a problem-orientented and patient-centered treatment
approach would increase the possibility of achieving successful
treatment outcomes.34

Several statistically validated OHRQoL indicators are avail-
able that would simultaneously determine patients’ clinical
status and psychological and social dimensions when deter-
mining dental needs, that is, combining normative and per-
ceived needs.2,35-39 The Oral Impacts on Daily Performance
(OIDP) index, described by Adulyanon and Sheiham in 1997,
has been used to assess diverse populations’ dental needs and
for planning dental services.36,39 Importantly, the OIDP ade-
quately encompasses the concepts related to basic needs and
demands.2,36,39

In studies conducted within the South African context,
knowledge of the SDA among dentists in private practice and
those teaching at a large dental institution was not widespread,
and not surprisingly, it was rarely translated into clinical
practice.22,32 The commonly accepted and applied method of
treating such patients is with removable partial dental prosthe-
ses (RPDPs). Since patients tend to value and trust the judge-
ments of clinicians without questioning the treatment offered
(a clinician-centered approach), the impact and effect of treat-
ment with RPDPs on patients’ daily life, in light of alternatives
such as the SDA approach, has not been adequately explored.
In particular, no studies alluding to the functioning ability and
OHRQoL benefits for patients with differing partially dentate
scenarios as defined by their Kennedy classification, viz. Class
I (which incorporates classic SDAs), II, and III, have been con-
ducted in South Africa.

The aim of this study was to assess the impact of RPDPs
on satisfying the functioning ability and OHRQoL of a group
of partially dentate adult patients, with various distributions of
missing posterior teeth according to Kennedy Class I, II, and
III. The null hypothesis was formulated as follows: In partially
dentate patients with a Kennedy Class I and II (posteriorly
reduced) or Class III (discontinuous and interrupted) dental
arch, the use of RPDPs do not influence daily functional ability,
satisfaction, and OHRQoL.

Materials and methods

Ethical clearance (Registration No. 11/1/50 and S13/04/066)
was obtained from the Research and Ethics Committees of the
University of the Western Cape (UWC) and the Stellenbosch
University. Written informed consent was obtained from the
participants according to the Declaration of Helsinki.40 The
study population for this cross-sectional interventional study
comprised a convenience sample of partially dentate patients
(n = 80), presenting to the clinic requesting replacement
of missing posterior teeth with cobalt-chrome clasp-retained
RPDPs. Patients had to have a Kennedy Class I, II (posterior
reduced or shortened), or III (discontinuous or interrupted) den-
tal arch and had to be considered suitable for treatment by senior
dental students after a thorough screening by academic staff.
After being fully informed about the nature and purpose of the
study, and agreeing to participate, enrolled patients were inter-
viewed by the principal researcher using the OIDP question-
naire prior to receiving any prosthetic treatment. Subsequent
to the prosthetic treatment, and after the patients had worn the
prosthesis for 6 months, the principal researcher again com-
pleted the OIDP questionnaire with patients so that they served
as their own controls. Treatment comprised provision of pa-
tients with cobalt-chrome clasp-retained RPDPs to replace all
missing teeth by senior dental students supervised by clinical
teachers.

The modified OIDP index (validated for the South African
population) was used in this study and administered by the prin-
cipal researcher.39 Patients’ demographic details (age, gender,
economic, and employment status) were recorded. Participants
were classified into groups according to socioeconomic cate-
gory (middle, low working class, no income) and occupation
(professional, skilled, unskilled, and unemployed).39,41 In ad-
dition, responses to the general and oral health questions were
recorded using a 5-point Likert-type scale: for example, re-
sponses for rating aspects of dental health ranged from very
poor (score of 1) to very good (score of 5) and for patient sat-
isfaction from not at all satisfied (score of 1) to very satisfied
(score of 5).40 With regard to the OIDP assessment, the sec-
tions that focused on the OHRQoL required a yes/no response
for each of the 10 dimensions included, as well as for reasons for
patients’ particular responses.39 The corresponding frequency
and severity for each dimension was recorded using a 5-point
Likert-type scale (no effect to very severe effect).39 Similarly
for health behaviors (including dietary intake) and dental care
habits, responses were again recorded using a yes/no response
or a Likert-type scale.39

Frequencies were calculated for the demographic data
and for oral impacts and oral health behaviors at pre-
and post-intervention stages and recorded according to the
first 3 Kennedy classifications. The associations between
qualitative variables (e.g., dental health and need for den-
tal treatment and oral impacts) were studied by draw-
ing up contingency tables and applying the Chi-square
test or Fisher’s exact test where necessary (p-values indi-
cating the significance) at both pre- and post-intervention
stages. For comparisons of means, the t-test or, when ap-
propriate, the paired t-test was used. Cross tabulations were
also completed between pre- and post-intervention responses
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Table 1 Demographic distributions and postintervention patient responses according to Kennedy Classifications

Kennedy Class I Kennedy Class II Kennedy Class III Total

1. Demographic data

Gender: Male 13 (35.1%) 7 (43.7%) 12 (44.4%) 32 (40%)
Female 24 (64.9%) 9 (56.3%) 15 (55.6%) 48 (60%)

Age category 35-54: N = 14 29-54: N = 5 28-54: N = 12 31 (38.8%)
55-86: N = 23 55-79: N = 11 55-83: N = 15 49 (61.2%)

Location: Urban 35 16 25 76 (95%)
2. Sample size (N) N = 37 N = 16 N = 27 80

Post-intervention

3. Oral health:

Good dental health 27 (72%) 12 (75%) 22 (82%) 76.3%

Patients satisfied 26 (70%) 12 (75%) 23 (85%) 76.3%

Need treatment 9 (24.3%) 3 (18.7%) 4 (14.8%) 20 %

4. Negative oral impacts:

Eating 9 (24.3%) 3 (18.8%) 4 (14.8%) 20 %

Smiling 6 (16.2%) 0 3 (11%) 11.25%

Emotional 6 (16.2%) 3 (18.8%) 3 (11%) 15%

Contact with family 4 (10.8%) 0 3 (11%) 8.8%

using McNemar’s test to observe statistically significant
differences stated by the p-values. The data were analyzed using
the Epi-Info and R-statistical programmes.

Results
Demographics

The age range of participants was 28 to 86 years (mean age =
57.4, SD = 13.1) with a 60% female majority. Most patients
lived in urban areas (95%), very few were in the upper middle
class group (1.3%), and most were retired (72.2%). The major-
ity of patients were unemployed (63.3%), with equal numbers
within the other categories at 6.3% in the skilled and unskilled
groups.

The demographic variables that may be considered as con-
founders were patients’ general health, socioeconomic status,
level of education, and residential location. From an assess-
ment of the data, however, no significant results with respect to
possible confounders were noted. Notably, post-intervention,
whereas complaints or negative impacts were reported among
patients from different socioeconomic and education levels, the
only demographic variable showing significant differences was
gender. It was also noted that most complaints for the different
impacts post-intervention were by men in the Kennedy Class I
and III groups, even though women formed the majority of the
sample (Table 1).

General oral health

For all patients attending the prosthetic clinic for the specific
purpose of receiving a RPDP, institutional protocol required
that all basic restorative and periodontal procedures had to be
completed before these prostheses were provided. Pretreatment,
31.3% of the total sample indicated their perceived dental health
as good or very good compared to a post-treatment proportion
of 76.3% (p < 0.0001). Correspondingly, patient satisfaction

with perceived oral health was recorded as 76.3% (p < 0.0001)
6 months after receiving the prostheses. At post-intervention,
for both these oral health indicators, non-significant differences
were recorded across the Kennedy classifications, although the
numbers of those reporting being most satisfied was from the
Kennedy Class III group (Table 1). Prior to receiving their
RPDPs, 82.5% (p < 0.0001) of the total sample had felt they
were in great need of dental treatment while this need for further
treatment decreased substantially (with the greatest need noted
for the Kennedy Class I group) after provision of the RPDP
(Table 1). Cross tabulations completed for the total sample,
however, showed highly significant differences between pre-
and post-intervention responses as specified by the p-values
obtained after applying McNemar’s test. At post-intervention,
significant gender differences were observed, with more men
indicating poor satisfaction and a greater need for more
treatment.

Oral impacts

Total OIDP score measures prevalence (proportion of subjects
reporting one or more daily oral impact), extent (number of
daily performances affected), and severity (more severe effect
in one performance) of oral impacts on daily life. Even though
the total OIDP score at the pre-intervention stage was fairly
low (20.7%), signifying good self-rated oral health status, some
specific negative oral impacts (eating, smiling, being emotional,
and contact with family) were experienced almost daily. Based
on the 5-point scale of responses (“no effect” to “very severe
effect”), the negative impacts were reported to have affected
their daily life severely; however, following treatment with a
RPDP and after 6 months of use, the total OIDP score was
reduced to 5.9%. The acquisition of a RPDP, which was still
worn by this cohort of patients, thus seemingly improved their
perceived dental health and subsequently had a positive effect
on their quality of life and OHRQoL.
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Table 2 Pre-intervention associations between general health and oral
impacts indicating patients’ “Yes” responses

1 2 3 4 5 p-Value

Dental health

Eating 100 62.5 68 68.2 33.3 § 0.312
Smiling 100 62.5 32 45.5 33.3 0.024
Being emotional 100 83.3 52 54.5 0 0.005
Contact with family 100 50 24 36.4 33.3 0.013

Patient satisfaction

Eating 76.5 68.8 54.5 73.7 66.7 § 0.617
Smiling 100 43.8 50 21.1 16.7 <0.001
Being emotional 82.4 87.5 63.6 42.1 16.7 0.002
Contact with family 76.5 50 31.8 26.3 0 0.003

Need for dental treatment

Eating 60 66.7 69 67.6 § 0.997
Smiling 0 33.3 41.4 67.6 0.009
Being emotional 20 33.3 55.2 83.8 0.002
Contact with family 0 33.3 31 56.8 0.034

KEY:

Dental health:(1) Very poor, (2) Poor, (3) Fair, (4) Good, (5) Very good

Patient satisfaction:(1) Not at all satisfied, (5) Very satisfied

Need for dental treatment:(1) Not at all, (5) A great deal

§: p-value indicates that the results were not significant.

The oral impacts of speaking, cleaning teeth, physical ac-
tivity (both light and vigorous), sleeping, and relaxing were
unaffected by patients’ oral state, and thus are not reported.
The oral impacts experienced most frequently by patients with
shortened and/or interrupted posterior dental arches were those
of eating (67.5%), smiling (50%), and being emotional (63.8%).
Statistically significant reductions in the prevalence of negative
impacts were observed for eating (20%), smiling (11.3%), and
being emotional (15%) following treatment with clasp-retained
RPDPs across all Kennedy groups (p < 0.0001).

At post-intervention, the negative oral impacts affecting
OHRQoL were mostly reported from men and from the
Kennedy I and III groups for eating, smiling, and being emo-
tional (Table 1). Only women reported negative oral impacts
in the Kennedy Class II group for eating and being emotional.
Most-negative OHRQoL impacts reported were in the follow-
ing descending order: Kennedy Class I, Class III, and Class II
groups, and for those impacts specified above (Table 1). Neg-
ative impacts were reported for patients from different age,
socioeconomic, and occupation groups, but these were not sig-
nificant. Only gender differences were significant (as mentioned
previously).

Associations between general oral health
and oral impacts
Preintervention stage: The association between negative oral
impacts (eating, smiling, being emotional, and contact with
family) and perceived dental health data were summarized in
5 × 2 cross tabulation frequency distributions (Table 2). While
there was variation between the percentages, the differences
between them for eating were not statistically significant
(χ2 = 4.77; df = 4; p = 0.312) according to the results of
a Chi-square test. The responses of participants changed for

eating (recorded as “no problems with eating”) as their per-
ceived dental health status improved (Table 1).

The results for smiling, being emotional, and contact with
family versus perceived dental health are also recorded in
Table 2. Here, the p-values indicate the significance, or oth-
erwise, of association, and these were confirmed by Fischer’s
exact tests where needed. Patients’ responses for dental health
versus smiling showed a similar trend to the results for eat-
ing, but for smiling the trend was statistically significant (χ2 =
11.26; df = 4; p = 0.024). Similarly, for patient satisfaction, the
trend was comparable to that of perceived dental health, with the
percentage of respondents saying “Yes” (that is ‘not satisfied’)
decreasing with improved dental health status; however, the
trend was in the opposite direction with need for treatment
versus the reported negative oral impacts (eating, smiling, be-
ing emotional, and contact with family); that is, the need for
treatment was perceived as greater when patients indicated ex-
periencing negative oral impacts.

Discussion

In this study, the oral impacts most noticeably affected preoper-
atively were eating, smiling, the emotional state of patients, and
contact with family. Eating was possibly impacted by loss of
posterior teeth and their different distributions, while concerns
with smiling, given that all anterior teeth were present, may be
attributed to missing premolar teeth, especially in patients with
a broad smile.

Following treatment with RPDPs, patients generally ex-
pressed satisfaction as well as an improvement in oral impacts,
oral functional satisfaction, and more specifically in OHRQoL,
although differences across the three groups were noted. Over-
all OIDP scores were lower, indicating that the presence of a
clasp-retained cobalt-chrome RPDP improved their self-rated
oral health and also the importance that such a denture has for
function, and possibly esthetics, among this cohort. Any neg-
ative responses reported after receiving RPDPs were from the
Class I and III groups, and most were reported by the men.
It is important to mention that the confounder, viz. provision
of basic restorative and periodontal treatment prior to all such
interventions, could have influenced the changes in their re-
sponses. The fact that the OIDP was completed 6 months after
RPDP placement may, however, have reduced this potential
effect.

The literature consistently states that the presence or absence
of anterior teeth plays a major role in how patients respond
to treatment with RPDPs, and thus to questionnaires or oral
health indicators that focus on this treatment option.21 Having
excluded such patients from our sample, the responses seem
surprising in that a substantial number reported negative re-
sponses for smiling. Such a response might have been expected
had a Kennedy Class IV group been included as a cohort. At
the same time, it is known that many patients in the community
from which our sample was drawn request to have their anterior
teeth extracted as a culturally driven preference. Since the
present focus was on reduced posterior arches, these patients
were deliberately excluded. Accordingly, patients were grouped
according to their Kennedy classification into the first three
classes only. These three groups facilitated recording specific
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results reflecting the QoL or OHRQoL with different poste-
riorly reduced and interrupted arches. The specific number of
posterior occluding units was not reported, which is an impor-
tant aspect that should be explored further, considering the body
of evidence related to benefits of a functional dentition.11-33

The reactions and responses of patients in this study were
somewhat at variance with what some of the literature has in-
dicated. Whether this might in some way be on account of
patients’ lack of knowledge of the potentially negative effects
of distal extension clasp-retained RPDPs for Kennedy Class
I and II scenarios, including the risk they could pose to the
remaining teeth, is difficult to say.24,34 Research has shown
that patients frequently do not use their distal extension clasp-
retained RPDPs.1,21,42 A survey conducted by Jepson et al il-
lustrates this point very well, with only 40% of RPDP patients
actually wearing their dentures, and doing so especially when
the anterior components were a priority.21

Perhaps also related to the observation of improved OIDP
score after clasp-retained RPDP provision is the lack of knowl-
edge related to the benefits of the non-interventional rationale
of the SDA concept (which has indeed been accepted in South
African Oral Health Policy) among undergraduate students,
clinical teachers, and general practitioners.22,32 It follows that
such a lack of awareness on the part of clinicians of the benefits
that the SDA concept offers would likely not be conveyed to
patients for whom such an option for managing reduced pos-
terior occlusions is both viable and valid.22,32 It can also be
speculated whether the fact that students’ clinical education
is premised upon achieving clinical requirements for gradua-
tion, and a “fee-for-service” dental care system compounds the
problem of poor dissemination and uptake of the SDA concept.
Thus, while the observed reduction in the total OIDP scores
post-treatment indicates patients’ satisfaction with prosthetic
treatment that addressed their main complaint, whether this
was so because it is actual or the perceived norm in clinical
practice needs also to be investigated further.

In addition, the general absence among dental profession-
als of a patient-centered treatment approach has been noted.
Gotfredsen and Walls were explicit about how patients have
difficulties in voicing their opinions regarding oral function
and their treatment requirements to practitioners.1 They sug-
gest that patients be guided by evidence-based concepts when
being treated to ensure a more patient-centered approach, and
at the same time emphasizing the need for educating patients
with regard to all treatment options, as well applying vali-
dated indicators to assess their needs.1 Knowledge related to
the different oral health indicators introduced over time that
address diverse aspects of QoL are thus very important. The
OIDP index is a comprehensive indicator that addresses per-
ceived needs of patients based on the daily activities of the
individual.26,36,39 The severity of the condition with respect to
function can be determined, and indeed, the changes follow-
ing treatment with appropriately-designed RPDPs were very
noticeable in the present population. As a follow-up to this re-
search, however, it would be useful to investigate the OHRQoL
for patients with a classic SDA, and those with a reduced poste-
rior occlusion but with acceptable numbers of posterior occlud-
ing pairs of teeth, while not having any interrupted arches and
with intact anterior teeth. Such a design might unambiguously

indicate whether the need for clasp-retained RPDPs, where cost
is a major obstacle for readily obtaining these, is overstated in
the South African context.

Conclusions

Considering the limitations of the current study, the following
conclusions can be drawn:

1. In patients presenting with a range of posteriorly reduced,
interrupted and/or discontinuous arches, the overall neg-
ative oral impacts were greatly reduced after provision
of clasp-retained RPDPs.

2. Satisfaction with oral function was increased, and
OHRQoL was improved across the three Kennedy
groups.

3. Total OIDP score decreased significantly (from 20% to
5.9%) subsequent to RPDP provision, as oral health sta-
tus and level of satisfaction improved.

4. Whereas the value of RPDPs in this South African co-
hort, which is at variance with many global studies, was
confirmed, the effects of other possible confounders to
this apparent outcome need further study.

Relevance of findings

The findings of this study show the reliance on a clasp-retained
RPDP by this cohort of partially dentate South African patients,
where application of the SDA concept offering functional ben-
efits could arguably have worked equally successfully. It is also
apparent that a clinician-driven treatment approach is still used
among the population studied, indicating an absence of patient-
centeredness in treatment planning. Clinicians should not offer
the RPDP treatment as the only treatment option, especially to
patients who come from a low income and education group,
when they present for treatment. In light of this, it can only be
suggested that the outcomes of the study should be investigated
further.
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ERRATUM: 

 

CORRECTIONS TO THE ARTICLES: 

1. Page 25: SADJ Paper, paragraph 3; left column paragraph 3: 4/84 is 5%, not 0.5%.  

2. Page 27:SADJ, paragraph 2, left column: random sampling 

3. Page 29: SADJ, paragraph 3, left column: random sampling methods 

4. Page 31, paragraph 1, right column: ‘especially non-response bias’ 

5.  Page 31, paragraph 2, right column: ‘sampling error that would occur’ 

Added … Possible confounders could not be identified as such, but how representative of the target population of general 

dental practitioners the sample was that could affect the generalizability of the study must be highlighted. Moreover with the 

small sample size, had the sample been stratified for age, gender and race, reduction of sampling error would have been 

achieved to some extent. 

6. Page 907, paragraph 4, right column, added: ‘The selection of students for the quantitative part of the study 

included a convenience sample of final year dentistry students, because‘ …   

7. Page 908, paragraph 2, left column: Added: ‘These participating students were purposively selected from the class 

(n=73) [37] and  

Deleted: ‘via the process of statistical randomization accomplished through computer-generated numbers’  

8. Page 908, paragraph 3, left column: Added: ‘purposively chosen’ and 

Deleted: ‘chosen by randomization’   

9. Page 100: International J Prosthodontic Paper: Table 2, line under the table: MH should probably be H.  

10. On page 23 the candidate refers to figure 1; it is called figure as it was the original study questionnaire that was 

included.  

11. For all the tables and figure in the paper the author used shades of blue; changed within the Thesis. 

12. On page 51, first column, 3 line the authors referee Walter et al (2012) [45]. In the references however Walter et al 

(2012) is reference 44.  

13. The subtitle “conclusions” should be explicitly included in the “abstract”. Currently the conclusions are included 

under the heading “Results”. These were the requirements of the journal.  

14. 11.16 Page 96. Last word in the paragraph before Materials and Methods. “Appropriate” misspelled. 
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