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Barriers and enablers to skill-mix in the oral health 
workforce: A systematic review
Annika Wilson, Ha Hoang and Tony Barnett
Centre for Rural Health, University of Tasmania, Australia

Introduction: In dentistry, the term “skill-mix” is used to describe the combinations of dentists and dental care professionals in delivering 
activities that are commonly established by their level of education, training and scope of practice. However, the literature has indicated 
an under-utilisation of skill-mix in the oral health care team. Further work is required to understand the poor uptake of skill-mix in oral 
health care and what could be done to address this issue. Objective: To identify and synthesise the available evidence on the barriers 
and enablers to skill-mix in the oral health workforce using a macro-, meso- and micro-level framework. Materials and methods: The 
databases MEDLINE, CINAHL and Scopus between January 2010 to April 2020 were searched. Primary research studies published in 
English were included. Results: Thirty-two articles were included. Key barriers and enablers at each level of analysis were identified. 
Macro-level barriers and enablers included structural, regulatory and policy conditions and dental health care needs of populations. Meso-
level barriers and enablers defined the parameters of service delivery and included workplace characteristics, referral systems and patterns, 
and workplace productivity and efficiency. Micro-level barriers and enablers pertained to the perceptions, attitudes, and social acceptability 
of stakeholders that affected the delivery of services. Conclusion: Understanding the barriers and enablers from a multi-level framework 
requires further high-quality research to fully appreciate its importance in addressing health care needs within populations and increase 
generalisability to oral health settings.
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Introduction

In dentistry, the term “skill-mix” is used to describe the 
combinations of dentists and dental care professionals 
(DCPs) in delivering activities that are commonly estab-
lished by their level of education, training and scope of 
practice (Brocklehurst and Macey, 2015; Gallagher and 
Wilson, 2009). Dental care professionals are non-dentist 
members of the dental team that include dental nurses, 
dental hygienists (DHs), dental therapists (DTs), oral 
health therapists (OHTs) (also termed dental hygiene-
therapists in the United Kingdom [UK]), and dental 
prosthetists. These DCPs often perform a supplementary 
role (e.g., dental nurses) or substitution role in services 
otherwise provided by dentists (e.g., OHTs, DTs, DHs, 
and dental prosthetists). Role substitution has the potential 
to replace higher-paid dentists with lower-paid DCPs, 
thereby allowing dentists to utilise their time to undertake 
more complex dental treatments (Harris and Sun, 2012a). 

The benefits of skill-mix have been discussed exten-
sively in general medicine and have included increased 
cost-effectiveness, maintained quality in the delivery of 
medical services, and improved patient health outcomes 
(Laurent et al., 2009; Laurent et al., 2018). In dentistry, 
the evidence is also convincing: studies have demonstrated 
the benefits of skill-mix in dentistry to increase practice ef-
ficiency and effectiveness in service provision and increase 
workforce capacity (Brickle and Self, 2017; Brocklehurst 
and Macey, 2015; Freeman et al., 2013). However, despite 
this, utilisation of oral health skill-mix remains behind 
that of their medical colleagues (Brocklehurst and Macey, 
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2015). There is an ongoing debate regarding the use of 
DCPs in the United States (US) with some experts noting 
their utilisation as a threat to dentists (Rodriguez et al., 
2013). In Australia, a debate concerns the scope of practice 
for OHTs and DTs to provide restorative dental services 
to adult patients precluding the oversight of dentists 
(Calache and Hopcraft, 2012). Furthermore, an inherent 
reliance on dentists as the primary professionals for all 
treatment (Calache and Hopcraft, 2012; Hopcraft et al., 
2008), reluctance for dentists to refer treatment to DCPs 
(Nilchian et al., 2009), and remuneration models that 
favour more complex treatment (Knevel et al., 2017) are 
some examples of reported barriers within the literature 
that may explain why skill-mix is under-utilised in oral 
health care (Gallagher and Wilson, 2009; Bohmer and 
Imison, 2013). Further work is required to understand 
the poor uptake of skill-mix in oral health care and what 
could be done to address this issue.

Thus, the purpose of this review was to examine 
and synthesise the available evidence to the question: 
What are the barriers and enablers to skill-mix in the 
oral health workforce? 

Materials and methods

Search strategy
We developed a core search strategy based on an analysis 
of the Medical Subject Headings (MeSH), and text words 
of keys articles identified a priori. A single reviewer 
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performed the searches in April 2020 on the following 
databases: MEDLINE, CINAHL and Scopus. The strat-
egies for CINAHL and Scopus were adapted from the 
MEDLINE strategy. Limits were applied for language 
(English) and the publication year (after 2010). The main 
keywords in the search strategy were structured around 
two key concepts: “oral health workforce” and “skill-
mix”. The reference lists of reports were also scrutinised 
to identify further relevant papers. The resultant sources 
were imported into referencing software EndNote. Dupli-
cates were removed using software and hand-searching. 
The detailed search strategy is outlined in Appendix 1. 

Eligibility criteria
Inclusion criteria included English-language studies 
globally between 2010 and April 2020 (Table 1). The 
rationale for this start period was to limit the research 
to contemporary studies. Those that included DCPs or 
primary health care workforce were only eligible if they 
specified the inclusion of at least one dental professional 
group. In this study, an enabler referred to a factor or 
circumstance that facilitated the adoption of skill-mix 
in the oral health team. A barrier referred to a factor or 
circumstance that impeded or prevented this practice. 

(MMAT) (Hong et al., 2018). Two reviewers (AW and 
HH) independently assessed the methodological quality 
of included studies with conflicts resolved via consensus 
or third-reviewer consultation (TB). An overall quality 
score was determined for each study. 

Data synthesis
Data were synthesised narratively using the macro-, 
meso-, and micro-level framework (Bullock et al., 2018). 
Macro-level referred to structural, national or policy 
factors that were beyond the influence of individuals or 
groups. Meso-level referred to practice-level factors and 
influences that defined the parameters of service delivery. 
Micro-level referred to perceptions, attitudes or social 
acceptability of stakeholders that affected how services 
were delivered. 

Results

Description of studies
The literature search identified 1,313 unique sources for 
inclusion. After screening titles and abstracts, 42 poten-
tially relevant studies were identified. Full-text screening 
yielded a total of 32 studies that met the eligibility criteria 
(Figure 1). During the initial phases of eligibility screen-
ing, the most common reasons for exclusion were studies 
not related to oral health skill-mix or the enablers or 
barriers to oral health skill-mix. The included studies are 
characterised in Table 2. Twenty studies were conducted 
in the UK, ten in the US, and two in Australia. Overall, 
studies were deemed to be of good methodological quality 
with some variability. Quality analysis outcomes using 
MMAT criteria are shown in Table 3. 

Macro-level barriers and enablers
At the macro-level were regulatory, economic considerations 
and implications, and population or community based dental 
health care needs. Included were studies about national 
policy and regulatory systems, such as the Child Dental 
Benefit Scheme (CDBS) in Australia (Nguyen et al., 2019) 
and the National Health Service in the UK (Brocklehurst et 
al., 2016; Robinson et al., 2019). In five studies, the DCP 
scope of practice was reported to be constrained by regu-
lations governing dental care funding (Brocklehurst et al., 
2016; Cowpe et al., 2013; Robinson et al., 2019; Sun and 
Harris, 2011; Turner and Ross, 2017). Lack of remuneration 
systems that hindered the utilisation of skill-mix was noted 
across three studies (Brocklehurst et al., 2016; Cowpe et 
al., 2013; Rainchuso and Salisbury, 2017).

Needs-led (or sociodental) approaches to dental 
service delivery were found to facilitate the utilisa-
tion of skill-mix within the dental team and to reduce 
population treatment needs and workforce requirements 
(Ab-Murat, 2015a; b). This was further supported by 
workforce patterns within rural and remote communities 
(Senturia et al., 2018; Mehta and Erwin, 2018; Myers et 
al., 2014), low-income families (Nicoll et al., 2016), and 
school-based children (Rainchuso and Salisbury, 2017) 
where DCPs primarily undertook preventive services. Six 
studies (Gallagher et al., 2010; Gallagher et al., 2013; 
Harper et al., 2013; Matthiesen, 2012; Nguyen et al., 
2017; Wanyonyi et al., 2015), when modelling skill-mix 

Criteria Inclusion Exclusion
Time period 2010 – April 2020 Prior to 2010
Language English Non-English
Place of study Global
Participants Dental practitioners 

(dentists, dental 
hygienists, dental 

therapists, oral health 
therapists, dental 

prosthetists), dental 
nurses

Dental specialists 
(e.g., periodontists, 

endodontists, 
paedodontists, 

oral-maxillofacial 
surgeons, orthodontists, 

prosthodontists, 
special-needs dentists)

Study designs Qualitative, 
quantitative and mixed 

methods research 

Editorials, commentary, 
conference abstracts 
and proceedings, and 

reviews

Table 1. Inclusion and exclusion criteria for systematic review

Study selection
Two reviewers (AW and HH) independently screened 
titles and abstracts for eligibility. Full-texts of relevant 
articles were identified and independently reviewed for 
inclusion in accordance with PRISMA guidelines (Moher 
et al., 2009). Conflicts were resolved through discussion 
or consultation with a third reviewer (TB). 

Data extraction
Data were extracted for relevant study characteristics in-
cluding country of origin, objectives, methods, the number 
of subjects, professional type (e.g., dentist, dental nurse, 
DH, DT, OHT, or dental prosthetist), and outcomes as 
they pertained to the research question. 

Quality appraisal
Due to the combination of qualitative, quantitative and 
mixed-methods studies meeting our criteria, quality was 
appraised according to the Mixed Methods Appraisal Tool 
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to future population dental health needs, demonstrated 
improvements to workforce capacity and economic sav-
ings to public funding. However, two studies (Bailit et 
al., 2012; Beazoglou et al., 2012c) demonstrated minimal 
economic savings when treatment was delegated to DTs 
using similar modelling methods. 

Meso-level barriers and enablers
Meso-level determinants included practice productivity 
and efficiency, referral systems and patterns, and work-
place characteristics reported across studies. 

Across studies, practice efficiency was defined as 
the effectiveness with which a given set of inputs (such 
as annual work hours of dentists and DCPs) were used 
to produce specified outputs (such as number of patient 
visits and gross billings). Several studies identified benefits 
in utilising skill-mix for both practice productivity and 
efficiency based on clinical outcomes including volume 
of patients and treatment, salary cost-savings, optimum 

use of surgery time and management of workflow (Bea-
zoglou et al., 2012a; b; Gallagher et al., 2010; Gallagher 
et al., 2013; Harris and Sun, 2012a; b; Hill et al., 2017; 
Wanyonyi et al., 2015). A UK study found that the refer-
ral of routine treatment to DTs had an overall positive 
influence on practice productivity and efficiency but 
was under-utilised (Harris and Sun, 2012a). Costs for 
treatment, practice income, and salary distribution was 
influenced by the skill-mix in the oral health team (Dyer 
et al., 2013; Gallagher et al., 2013; Nguyen et al., 2019; 
Wanyonyi et al., 2015) with one study demonstrating 
increased gross annual income among primary dental 
practices when treatment was referred to DTs compared 
to practices that did not (Beazoglou et al., 2012a). 

Micro-level barriers and enablers
Micro-level determinants included social acceptability, 
attitudes, and perceptions of patients, dentists, and DCPs 
to skill-mix. 

 

28 
 

 
Figure 1. Flow diagram of selected studies
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Four studies reported overall acceptability by patients 
who were treated by DCPs (Barnes et al., 2018; Dyer 
et al., 2013; Macey et al., 2016; Nicoll et al., 2016). 
Preventive and periodontal treatment by DHs were 
generally well accepted by adult patients (Macey et 
al., 2016). Negative acceptability by and patients and 
parents of young patients was identified if the nature 
of delegated treatment included deciduous extractions 
and pulp therapy, and if the parents of younger patients 
had existing dental anxiety (Dyer et al., 2010; Dyer et 
al., 2013). Factors that influenced acceptability included 
consumerist and collectivist perspectives, the familiarity of 
the dental team, communication, trust, continuity of care 
(Dyer et al., 2013), and reduced treatment costs (Nicoll 
et al., 2016). Routine check-ups had greater acceptance 
if delegation was alternated between dentists and DCPs 
and was clearly communicated to patients and parents 
of young patients (Macey et al., 2016). 

Overall, these studies demonstrated that DCPs were 
not practicing to the level of competency permitted within 
their scope of practice (Macey et al., 2016; Tuesner 
et al., 2016; Turner and Ross, 2018; Wanyonyi et al., 
2014). Lack of professional support (Gnich et al., 2014) 
and poor acceptance by dentists were significant barriers 
to this (Mehta and Erwin, 2018). A telephone survey 
of 1,000 adults in the UK found that most respondents 
had poor awareness of the DT role (Dyer et al., 2010). 
Elsewhere, even community members in remote Alaskan 
villages found the permitted scopes of practice of DCPs 
confusing (Senturia et al., 2018). Lack of resources in-
cluding clinical space, administrative and dental nurse 
support was also reported by DCPs to hinder professional 
practice (Brocklehurst et al., 2016; Cowpe et al., 2013; 
Gnich et al., 2014).

Discussion

This review comprehensively assessed the current litera-
ture investigating the enablers and barriers to utilisation 
of skill-mix in the oral health workforce. Within the 
limitations of our search, the data highlighted several 
key themes. 

Common enablers included: clearly defined regula-
tory, policy and remuneration systems that incentivised 
the utilisation of skill-mix and a focus on a needs-led 
approach to dental service models and funding (macro-
level); improved productivity and efficiency and teamwork 
within the workplace (meso-level); or positive perceptions 
and support from dental professionals and patients, or 
awareness on the permitted duties of DCPs (micro-level). 

Common barriers evident across several studies 
included: remuneration systems that disincentivised the 
utilisation of skill-mix (macro-level); underutilised referral 
systems or patterns to DCPs (meso-level); or negative 
perceptions from dental professionals and patients, or 
lack of awareness of DCPs roles (micro-level). 

With these in mind, there is a need for better align-
ment between the financial incentives of remuneration 
systems and government contracts for the use of DCPs 
(Brocklehurst and Macey, 2015). However, the authors 
noted that such possibilities are constrained by current 
regulations and contractual arrangements that limit the 
ability of DCPs to undertake some services without the 

oversight of dentists (Brocklehurst et al., 2016; Cowpe et 
al., 2013; Robinson et al., 2019; Sun and Harris, 2011; 
Turner and Ross, 2017). Understandably, underserved 
populations could significantly benefit from a growing 
skill-mix to reduce inequalities in accessing dental ser-
vices. In particular, oral health workforce modelling in 
Australia and the UK had shown a significant demand for 
both DTs and OHTs and their effectiveness in reducing 
costs (Gallagher et al., 2014; Nguyen et al., 2019; Wan-
yonyi et al., 2015). Furthermore, the State of Victoria in 
Australia was one example where higher OHT to dentist 
ratios resulted in discernible improvement to public fund-
ing and costs (Duckett et al., 2019), suggesting the ability 
to reinvest these savings into other oral health initiatives. 
A reorganisation of service delivery incentives, such as a 
model that favours preventive care over restorations and 
capitation that rewards the treatment provider directly, 
are just some examples that could facilitate the better 
use of skill-mix at a macro-level. 

Individual practice-led referral systems and patterns 
that support the role of DCPs as possible leaders of 
preventive services, and workplace characteristics that 
acknowledge the dentist as experts in the more complex 
aspects of general dentistry are some examples that may 
target these determinants at the meso-level (Rainchuso 
and Salisbury, 2017). Notably, dentists, as leaders and 
often employers of team members, are pivotal in the 
utilisation of skill-mix and should be acknowledged for 
their ability to facilitate and implement change. Therefore, 
payment systems at the practice-level that rewards the 
delegation of treatment to DCPs should be considered 
(Brocklehurst and Macey, 2015; Harris and Sun, 2012a). 

Sources found that social acceptability by patients 
and parents of young patients towards DCPs were fur-
ther enhanced when communication and support were 
maintained with the primary dentist (Dyer et al., 2013; 
Dyer et al., 2010). Patients or parents of young patients 
from underserved backgrounds were more likely to accept 
treatment by DCPs when it was understood that treatment 
would be of high quality, be relatively cost-effective, and 
reduce public waiting times for services (Nicoll et al., 
2016). Thus, professional education, increased societal and 
public awareness, and supportive collaboration amongst 
dental professionals should aim to breakdown negative 
perceptions and attitudes towards skill-mix. Further 
recommendations at the micro-level should seek to ad-
dress DCP-led concerns, including perceptions of limited 
professional support and lack of resources (Brocklehurst 
et al., 2016; Cowpe et al., 2013; Gnich et al., 2014). 

To address barriers across macro-, meso- and micro-
level categories, changes to professional education and 
clearer delineation of professionals’ roles that recognise 
the need for preventive approaches to service delivery and 
funding models, collaboration between dental profession-
als, and a focus on population-based dental interventions 
are warranted. However, changes in skill-mix and redesign 
of professional roles have faced considerable opposition 
from professional bodies in the past (Bohmer and Imison, 
2013). More promisingly, in Australia, a revised Scope of 
Practice Registration Standard to permit DCPs to practice 
in direct access settings is proposed to take effect mid-
2020 (Dental Board of Australia, 2020). These changes 
aim to increase the capacity of services to increase access 
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and reduce waiting times among underserved communities 
(Dental Board of Australia, 2020). This may highlight 
the benefits and use of skill-mix within the oral health 
workforce and push to address barriers such as those 
identified within this review. 

Limitations and strengths 
Limitations in the design of the review are acknowl-
edged. The search was broad to capture a wide range of 
studies and optimise the generalisability of the findings. 
This heterogeneous method of investigation precluded 
a meta-analytical synthesis of the results. The included 
study designs necessitated a narrative synthesis, which 
had several limitations. Quality appraisal and data extrac-
tion relied heavily on the reviewers’ interpretation of the 
literature, which could have introduced bias. 

Moreover, given the broad scope of skill-mix in 
dentistry (including, tangentially, direct access to DCPs, 
and workforce patterns of DCPs), the authors note that 
some relevant sources could have been missed leaving 
the possibility of lost or differing viewpoints that might 
restrict the global applicability of the review. 

However, there are several important strengths to this 
review. The rigorous methodological approach to assess 
the confidence in the results improved the credibility, 
reliability, and transparency to the analysis. It helped to 
inform the interpretation of the results to understand and 
answer the research question.

Implications for future research
This review found limited quantitative evidence for the 
use of oral health skill-mix beyond operational and ana-
lytical modelling of the capacity to meet current dental 
health care needs. Furthermore, the complex relationships 
between regulatory constraints defining the permitted du-
ties of DCPs, contractual and remuneration arrangements, 
health care provider behaviour and attitudes (such as 
referral and delegation patterns, acceptability of DCPs), 
and patients experiences in receiving care from DCPs 
need greater exploration to improve the quality and 
understanding of skill-mix in dentistry. The barriers and 
enablers identified in this review have the potential to 
be used to develop interventions to support oral health 
skill-mix, and to inform efforts to develop local, state 
and national workforce planning and development. Such 
efforts are imperative, not only to improve understand-
ing of the importance of skill-mix in dentistry but also 
to promote a needs-led approach to the provision and 
experience of quality care and reduce poor oral health 
outcomes within underserved populations. 

Conclusion

This systematic review presented a comprehensive, 
synthesis of the barriers and enablers to skill-mix in the 
oral health workforce using a macro-, meso-, and micro-
level framework. Understanding the barriers and enablers 
from a multi-level, dynamic framework requires further 
high-quality research to fully appreciate its importance 
in addressing oral health care needs within populations 
and increase generalisability to oral healthcare settings. 



98

Acknowledgements
None. No funding to declare. 

References

Ab-Murat, N., Sheiham, A., Watt, G. and Tsakos, G. (2015a): 
Treatment needs and skill mix workforce requirements for 
prosthodontic care: A comparison of estimates using norma-
tive and sociodental approaches. BMC Oral Health 15, 36. 

Ab-Murat, N., Sheiham, A., Tsakos, G. and Watt, G. (2015b): 
Periodontal treatment needs and workforce requirements: 
Comparisons between the normative and sociodental ap-
proaches using different skill mix models. Community 
Dentistry and Oral Epidemiology 43, 106-115. 

Bailit, H.L., Beazoglou, T.J., DeVitto, J., McGowan, T. and Myne-
Joslin, V. (2012): Impact of dental therapists on productivity 
and finances: III: FQHC-run, school-based dental care programs 
in Connecticut. Journal of Dental Education 7, 1077-1081. 

Barnes, E., Bullock, A., Cowpe, J., Moons, K., Warren, W., 
Hannington, D., Allen, M., Chestnutt, I.G., Bale, S. and 
Negrotti, C. (2018): General dental practices with and 
without a dental therapist: A survey of appointment activi-
ties and patient satisfaction with their care. British Dental 
Journal 225, 53-58. 

Beazoglou, T.J., Chen, L., Lazar, V.F., Brown, L.J., Ray, S.C., 
Heffley, D.R., Berg, R. and Bailit, H.L. (2012a): Expanded 
function allied dental personnel and dental practice productiv-
ity and efficiency. Journal of Dental Education 76, 1054-1060. 

Beazoglou, T.J., Lazar, V.F., Guay, A.H., Heffley, D.R. and 
Bailit, H.L. (2012b): Dental therapists in general dental 
practices: An economic evaluation. Journal of Dental 
Education 76, 1082-1091. 

Beazoglou, T.J., Bailit, H.L., DeVitto, J., McGowan, T. and 
Myne-Joslin, V. (2012c): Impact of dental therapists on 
productivity and finances: II. Federally qualified health 
centers. Journal of Dental Education 76, 1068-1076. 

Bohmer, R.M.J. and Imison, C. (2013): Lessons from England’s 
health care workforce redesign: No quick fixes. Health 
Affairs 32, 2025-2031.

Brickle, C.M. and Self, K.D. (2017): Dental therapists as new 
oral health practitioners: increasing access for underserved 
populations. Journal of Dental Education 81, eS65-eS72. 

Brocklehurst, P. and Macey, R. (2015): Skill-mix in preventive 
practice – will it help address the need in the future? BMC 
Oral Health 15, S10.

Brocklehurst, P., Birch, S., McDonald, R., Hill, H., O’Malley, 
L., Macey, R. and Tickle, M. (2016): Determining the 
optimal model for role substitution in NHS dental services 
in the UK: A mixed-methods study. Health Services and 
Delivery Research 4, 22. 

Bullock, A., Barnes, E., Moons, K., Chestnutt, I.G. and Cowpe, 
J. (2018): Skill-mix in the dental team: future directions 
and support mechanisms. Dental Health 57, 29-31. 

Calache, H. and Hopcraft, M. (2012): The role of the oral health 
therapist in the provision of oral health care to patients across 
all ages. In: Oral Health Care – Prosthodontics, Periodon-
tology, Biology, Research and Systemic Conditions, edn; 
ed. Virdi, M.S. pp249-270. Rijeka, Croatia: InTechOpen.

Cowpe, J., Barnes, E. and Bullock, E. (2013). Skill-mix in 
dental teams in Wales. Vital 10, 38-43. 

Dental Board of Australia. (2020): Scope of practice registration 
standard (revised). Melbourne, VIC: AHPRA. 

Duckett, S., Cowgill, M. and Swerissen, H. (2019): Filling the 
gap: a university dental scheme for Melbourne. Melbourne, 
VIC: Grattan Institute.

Dyer, T.A., Humphris, G. and Robinson, P.G. (2010): Public 
awareness and social acceptability of dental therapists. 
British Dental Journal 208, e2. 

Dyer, T.A., Owens, J. and Robinson, P.G. (2013): What matters 
to patients when their care is delegated to dental therapists? 
British Dental Journal 214, e17. 

Freeman, R., Lush, C., MacGillveray, S., Themessl-Huber, 
M. and Richards, D. (2013): Dental therapists/hygienists 
working in remote-rural primary care: A structured review 
of effectiveness, efficiency, sustainability, acceptability and 
affordability. International Dental Journal 63, 103-112. 

Gallagher, J.E., Kleinman, E.R. and Harper, P.R. (2010): Mod-
elling workforce skill-mix: how can dental professionals 
meet the needs and demands of older people in England? 
British Dental Journal 208, e6. 

Gallagher, J.E., Lim, Z. and Harper, P.R. (2013): Workforce 
skill mix: modelling the potential for dental therapists in 
state-funded primary dental care. International Dental 
Journal 63, 57-64. 

Gallagher, J.E., and Wilson, N.H. (2009): The future dental 
workforce? British Dental Journal 206, 195-199. 

Gnich, W., Deas, L., Mackenzie, S., Burns, J. and Conway, D.I. 
(2014): Extending dental nurses’ duties: a national survey 
investigating skill-mix in Scotland’s child oral health improve-
ment programme (Childsmile). BMC Oral Health 14, 137. 

Harper, P., Kleinman, E., Gallagher, J. and Knight, V. (2013): 
Cost-effective workforce planning: optimising the dental 
team skill-mix for England. Journal of Enterprise Informa-
tion Management 26, 91-108. 

Harris, R.V. and Sun, N. (2012a): Dental practitioner concepts of 
efficiency related to the use of dental therapists. Community 
Dentistry and Oral Epidemiology 40, 247-256. 

Harris, R.V. and Sun, N. (2012b): Translation of remuneration 
arrangements into incentives to delegate to English dental 
therapists. Health Policy 104, 253-259. 

Hill, H., Birch, S., Tickle, M., McDonald, R. and Brocklehurst, 
P. (2017): The technical efficiency of oral healthcare provi-
sion: evaluating role substitution in National Health Service 
dental practices in England. Community Dentistry and Oral 
Epidemiology 45, 310-316. 

Hong, Q.N., Pluye, P., Fabregues, S., Bartlett, G., Boardman, 
F., Cargo, M., Dagenais, P., Gagnon, M-P., Griffiths, F., 
Nicolau, B., O’Cathain, A., Rousseau, M-C. and Vedel, I. 
(2018): Mixed methods appraisal tooth (MMAT) version 
2018. Montreal, CA: McGill University. 

Hopcraft, M., McNally, C., Ng, C., Pek, L., Pham, T.A., Phoon, 
W.L., Poursoltan, P. and Yu, W. (2008): Attitudes of the 
Victorian oral health workforce to the employment and 
scope of practice of dental hygienists. Australian Dental 
Journal 53, 67-73.

Knevel, R., Gussy, M.G. and Farmer, J. (2017): Exploratory 
scoping of the literature factors that influence oral health 
workforce planning and management in developing coun-
tries. International Journal of Dental Hygiene 15, 95-105. 

Laurent, M., Harmsen, M., Wollersheim, H., Grol, R., Faber, M. 
and Sibbald, B. (2009): The impact of nonphysician clinicians: 
do they improve the quality and cost-effectiveness of health 
care services? Medical Care Research and Review 66, 36S-89S. 

Laurent, M., van der Biezen, M., Wijers, N., Watananirun, K., 
Kontopantelis, E. and van Vught A.J. (2018): Substitution 
of doctors by nurses in primary care. Cochrane Database 
of Systematic Reviews 7, CD001271. 

Macey, R., Glenny, A.M. and Brocklehurst, P. (2016): Feasi-
bility study: assessing the efficacy and social acceptability 
of using dental hygienist-therapists as front-line clinicians. 
British Dental Journal 221, 717-721. 

Matthiesen, A. (2012): Economic feasibility of alternative prac-
titioners for provision of dental care to the underserved. 
Journal of the California Dental Association 40, 49-64. 

Mehta, M. and Erwin, P.C. (2018): Mid-level practitioners in 
oral health: Tennessee dental professional’s attitudes and 
perceptions of the dental therapist workforce model. Journal 
of Health Care for the Poor and Underserved 29, 997-1010.



99

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G. and The 
PRISMA Group. (2009): Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: The PRISMA 
Statement. PLOS Medicine 6, e1000097. 

Myers, J.B., Gadbury-Amyot, C.C., VanNess, C. and Mitchell, 
T.V. (2014): Perceptions of Kansas extended care permit 
dental hygienists’ impact on dental care. Journal of Dental 
Hygiene 88, 364-372.

Nicoll, K.L., Phillips, E., Shaefer, L.H. and Simoncic, T. (2016): 
Low-income parents’ perceptions of oral health acceptance 
of mid-level dental providers. Journal of Dental Hygiene 
90, 100-110.

Nilchian, F., Rodd, H.D. and Robinson, P.G. (2009): Influences 
on dentists’ decisions to refer paediatric patients to dental 
hygienists and therapists for fissure sealants: a qualitative 
approach. British Dental Journal 207, e13. 

Nguyen, T.M., Tonmukayakul, U. and Calache, H. (2019): A 
dental workforce strategy to make Australian public dental 
services more efficient. Human Resources for Health 17, 37.

Rainchuso, L. and Salisbury, H. (2017): Public health dental 
hygienists in Massachusetts: A qualitative study. Journal 
of Dental Hygiene 91, 31-36.

Robinson, P.G., Douglas, G.V.A., Gibson, B.J., Godson, J., 
Vinall-Collier, K., Pravitt, S. and Hulme, C. (2019). Re-
muneration of primary dental care in England: a qualitative 
framework analysis of perspectives of a new service delivery 
model incorporating incentives for improved access, quality 
and health outcomes. BMJ Open 9, e031886.

Rodriguez, T.E., Galka, A.L., Lacy, E.S., Pellegrini, A.D., 
Sweier, D.G. and Romito, L.M. (2013): Can midlevel dental 
providers be a benefit to the American Public? Journal of 
Health Care for the Poor and Underserved 24, 892-906. 

Senturia, K., Fiset, L., Hort, K., Huebner, C., Mallot, E., Mil-
grom, P., Nelson, L., Parrish, C. and Cunha-Cruz, J. (2018): 
Dental health aides in Alaska: A qualitative assessment of 
to improve paediatric oral health in remote rural villages. 
Community Dentistry and Oral Epidemiology 46, 416-424. 

Sun, N. and Harris, R.V. (2011). Models of practice organisa-
tion using dental therapists: English case studies. British 
Dental Journal 211, e6. 

Tuesner, D.N., Amarasena, N., Satur, J., Chrisopoulos, S. and 
Brennan, D.S. (2016): Dental service provision by oral 
health therapists, dental hygienists and dental therapists in 
Australia: implications for workforce modelling. Community 
Dental Health 33, 15-22. 

Turner, S. and Ross, M. (2017): Direct access: how is it work-
ing? British Dental Journal 222, 191-197. 

Wanyonyi, K.L., Radford, D.R. and Gallagher, J.E. (2014): 
Dental skill mix: a cross-sectional analysis of delegation 
practices between dental and dental hygiene-therapy students 
involved in team training in the South of England. Human 
Resources for Health 12, 65. 

Wanyonyi, K.L., Radford, D.R., Harper, P.R. and Gallagher, J.E. 
(2015): Alternative scenarios: harnessing mid-level provid-
ers and evidence-based practice in primary dental care in 
England through operational research. Human Resources 
for Health 13, 78.

Appendix 1. Core search strategy developed from MEDLINE (via Ovid) 

Limiters: English language; 2010 – April 2020
Searches: 
“oral health”, “dental health services”, “delivery of health care”, “patient care team”, dentist*,”dental therapist*”, “dental 
hygienist*”, “oral health therapist*”, “dental prosthetist*”, “dental auxiliaries”, “dental care professional*”, “professional* 
complementary to dentistry”, “dental nurse*”, “dental practitioner*”, “oral health practitioner*”, “oral health team”, “dental 
team”, “skill mix”, skill-mix, “role substitution”, “role supplementation”, “role delegation”, substitution, supplementation, 
delegation, referral
Boolean operators: AND/OR
Results: 1, 599 records
Eligible articles for systematic review: 32


