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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 2015). There is an ongoing debate regarding the use of
DCPs in the United States (US) with some experts noting
In dentistry, the term “skill-mix” is used to describe the their utilisation as a threat to dentists (Rodriguez et al.,
combinations of dentists and dental care professionals 2013). In Australia, a debate concerns the scope of practice
(DCPs) in delivering activities that are commonly estab- for OHTs and DTs to provide restorative dental services
lished by their level of education, training and scope of to adult patients precluding the oversight of dentists
practice (Brocklehurst and Macey, 2015; Gallagher and (Calache and Hopcraft, 2012). Furthermore, an inherent
Wilson, 2009). Dental care professionals are non-dentist reliance on dentists as the primary professionals for all
members of the dental team that include dental nurses, treatment (Calache and Hopcraft, 2012; Hoperaft et al.,
dental hygienists (DHs), dental therapists (DTs), oral 2008), reluctance for dentists to refer treatment to DCPs
health therapists (OHTs) (also termed dental hygiene- (Nilchian et al., 2009), and remuneration models that
therapists in the United Kingdom [UK]), and dental favour more complex treatment (Knevel et al., 2017) are
prosthetists. These DCPs often perform a supplementary some examples of reported barriers within the literature
role (e.g., dental nurses) or substitution role in services that may explain why skill-mix is under-utilised in oral
otherwise provided by dentists (e.g., OHTs, DTs, DHs, health care (Gallagher and Wilson, 2009; Bohmer and
and dental prosthetists). Role substitution has the potential Imison, 2013). Further work is required to understand
to replace higher-paid dentists with lower-paid DCPs, the poor uptake of skill-mix in oral health care and what
thereby allowing dentists to utilise their time to undertake could be done to address this issue.
more complex dental treatments (Harris and Sun, 2012a). Thus, the purpose of this review was to examine
The benefits of skill-mix have been discussed exten- and synthesise the available evidence to the question:
sively in general medicine and have included increased What are the barriers and enablers to skill-mix in the
cost-effectiveness, maintained quality in the delivery of oral health workforce?

medical services, and improved patient health outcomes
(Laurent et al., 2009; Laurent ef 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 Search strategy

workforce capacity (Brickle and Self, 2017; Brocklehurst We developed a core search strategy based on an analysis

an'd Ma‘c§y, ?015 ; Freeman et al., 2_013)j Howev‘er, despite of the Medical Subject Headings (MeSH), and text words
this, utilisation of oral health skill-mix remains behind of keys articles identified a priori. A single reviewer

that of their medical colleagues (Brocklehurst and Macey,

Materials and methods
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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.

Table 1. Inclusion and exclusion criteria for systematic review

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 paedodontists,
therapists, dental oral-maxillofacial

prosthetists), dental surgeons, orthodontists,

Dental specialists
(e.g., periodontists,
endodontists,

nurses prosthodontists,
special-needs dentists)
Study designs Qualitative, Editorials, commentary,

quantitative and mixed conference abstracts
methods research ~ and proceedings, and
reviews

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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(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 ef al, 2019). In five studies, the DCP
scope of practice was reported to be constrained by regu-
lations governing dental care funding (Brocklehurst ez 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 ef 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 ef al.,
2017; Wanyonyi et al., 2015), when modelling skill-mix
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Figure 1. Flow diagram of selected studies

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.

91



“JBI[IOA0 PONUNUO)) ‘T d[qEL

‘Suipes oonoeld pue ‘001A1dS [BIUSP JO 2dA) Quoned
Jo a8e £q paouongur sem Ajiqeidoooe [eroog -orqnd [e1ousd

sysideroy) [eIuap 03 pojeSo[op juounean
Jo orqnd [e1ouas oy} JO SSoudIEME PUB

oy} unpim sistderoy) [ejuop JO 9[01 AU} JO SSOUAIBME PIIUIIT systderoy |, 000°T KaaIng Aiqedadoe [e100s ayy AJiuapr of, SN (0107) "Iv 12 1AQ
"0Ied JO A)INUNUOD PUB ‘WIEd) [BJUIP Y UL
Aurerruey ‘SurodmarA JSLIDWNSUOD JO JSIAIIOJ[[0D ‘QOIAIIS [BIUSD sysideroyy [ejudp 03 poje3oop
Jo adKy £q poouanpur sem Kipiqeidoose [eroos -sisiderdy) [ejuop SMOIAIIUL sem juounean uoym sjuoned jo syudred
01 PaJe3a1ap Juounean Jo Sundodoe arom syuaned pue sjuareg sysideray 81 pamyonns-rwds  pue sjudned jo suondoorad oyy aroidxe o N (€107) v 12 RAQ
SISINN.
‘s1smaIsoIg
'syspuap pue juoned woly sopmipe dAnedou pue ‘pwoddns ‘sysiderar yieay [e10
JO Yor[ ‘QWN ‘S90INOSAI PApN[OUl SIS SUIPUAXS 0] SIALLIR] ‘SI1STURISAH so[ep\ Ul saonoeld [ejudp [eroudd
Inq ‘pasinn ANy a1om S[[Is paA1ed1ad syuopuodsar Jo Auolely ‘sysideroy | I€1 Koang urpIm sgO JO osn dy) duIuexo o, SN (€107) ‘7v 12 2dmo)
sysiderayy yieay IO
's3ssa001d [es1ajal pue ‘suondoorod pue sopmine [9A[-)SHUIP ‘SISTURISAH
pue -jusned ‘s}oenuod pue SWISAS uonLIOUNWAI SHN JUSLIND ‘sysideay soonoeld SHN 9y} ul XIW-[[13[s JO uonesinn
Surpnpour XIw-{[13s JO UONESIN PIOUSNYUL By} SI0}OB] PIYNUIP] ‘sysiuag [RUSDP [Z]  SPOyIdW PIXIN Qoudnyul Jey) s10308} Ay} 20[dxs of, SN (9107) ‘17 12 sanyapooig
"MO] 9IOM SOTUI[O sowr DHOA ur sysideroy
DHOJ ur sysideroy) Suisinn Jo sSUIABS OIUOUOOY POJEWSH systderoy [, sisATeue Sul[opojN [ejuop Jo joedwr orwouods oy ourwexd o,  ySN  (97107) ‘7v 1o nojSozeog
91qIS13ou a1om soonoeid [ejuop soonoeid [eyuop [erouad wr sysiderdyy
[erouad ur sysideroy) SUISIHN JO STUIABS OIWIOUOID PIBWIISH sistderay [, sisA[eue Sul[[opO]N  [eIudp Jo joedwil OIUIOU0d Ay durwexd o]  vYSN  (qZ107) v 72 nojSozeag
‘Jou pIp oym saonoeid ueyy syuoned Jo ownjoa Ioy3Iy e 11 0} soonoeld [ejudp [eIouUSd
Aypoedes pue ‘sured [eroueuy ‘Ayanonpoid 1oy3iy pey sISIUISAY SISIUDISAH soonoeld ul S)SIUQISAY pue sosinu [eJuUdp UOIOUNJ
pUE SOSINU [BIUSP 0} JUSWIBAI} PAJEII[P Jey) SO10eI] ‘sosinu [eyueg [eudp $S1  BIep [EOLIO)STH papuedxo jo joedwr oy ounuexs of, vsSn  (ez107) ‘7v 12 nojSozeag
‘sysideroy) 10 s1SUAP Aq PIAIOAL
918D 10J IB[IWIS JI9M SOI0OS JOUIPYUOD PUB UOIOBISIES JUANEJ PAAIOJAI
*SISIJUOP UBL) YoM dANUdAId 91RO OU) 1M OUIPYUOD PUB UOIIBISIES
a1ow yoouapun sysideroy ] Juounear) xo[dwod pue suUONORNXI sysideroy) syuoned Sened pue ‘sysiderdyy pue sispuep £q
d1owr yoouopun 9sideray) e yum saonoeld ul sispue ‘sisiuag Tl arreuuonsan®)  papraoid juounean jo aimjeu ayj a10[dxs o], N (8107) "I 12 soureq
sowwrerdord a1ed
‘MO[ 919M sowwel3olrd a1ed [ejudp paseq [e3udp paseq-jooyds uni-HHOJ ur sisideroyy
-1ooyas ur sysideroyy Jursynn Jo SFUTABS OTWIOUOID PIJRUWITISH sysideray sisATeue SuI[[OPOJA [BIUSP JO JoedWIl JIUIOUOID AU} dUIWEXd O], VSN (Z102) v 12 Nreg
S[opout XIw-{[Bys
‘sisideroy) 01 paje3o[op d1om sjuaunean [ejuopordd sysideroyy JUQIQYIP 0] SJUSUWIAINbAI 90103[I0M pUB
uayMm syudwRINbaI 9010J10M PUB SPIAU JUSUIEL) PAINPAY ‘s1suag €L KaaIng spaou juounean [ejuoporad oednseaur o N (95107) "I 12 YRIMN-QY
‘syspoyisold ejuop S[opoOW XIW-{[13S JUSIQHIP
0) poje39[ap 2Iom (saumuap “3-9) sampasoid onuopoyisord syspayysoxd 10J SudWAINbal 9010J3IOM PUB SPIJU
UdUM SIUOWAIINDAI 90JOJIOM PUEB SPIJU JUSUIILAI) PAONPAY ‘syspuag €L KaaIng uawean onpuopoyisoid 91e3nsaaur of, SN (BS107) ‘10 12 YeInN-QY
()
s2u02INQ) sadAy ppuoissafoad jpuaq spundidn.avg spoyra s241122190) Anuno)) (4vad) 1oyny

MITADI OU) UI PAPN[OUT SAIPNYS JO SONSLINORIEYD dANdIINSO(T "7 dqeL

92



“JBA[IOA0 PaNUNUO)) ‘T J[qEL

‘suondoorad juaned pue ‘areo jo Ayipenb ‘Aousjedwod [eorurjo weidoid
papnjour sy Jo suondoorad aaneSoN ‘suonendod paarosiopun systdesoy |, Adeiay) [ejuop popuedxo ue U0 SISIIUSP JO
03 2180 FuweArep ur swwerdold ay Jo aantoddns arom sispuaq ‘s1spuag 81 sorreuuonsan®)  sopmupe pue suondodrad oyy outiolop 0 VSN (8107) UIMIF pue BIYDN
SONIUNWIUIOd
"SONIUNWIWIOD POAIOSIOPUN 10] SSUIABS PIAIdSIOpUN 0} d18d [eIUdp 9piaoid
JIWIOUO0JY PUB SIJIAIOS O} SSAJ0B pasearour sgdH Sulsinn sysideray sisATeue Sul[[opOIN 0} sdD Jo ANJiqIsed) dy) ssosse of vSn (Z107) uasarypen
‘syuaned Aq pajtodor systuaI3Ay udyeIdpuUn sem Apmjs oAnejenb
Kq popraoid juoumean ur jsnny pue Arpiqeidesode aanrsod errered v sdn-yjooyo aunnor axeuopun 03
[[BIOAO (1M ‘POSh SeM XIW-[[IS UOYM YSIY o10m Sdjer AN[OpY SISIURISAH systuaISAY Suisinn Jo syoedwl oy djen[eAd 0y
JUSWBAT} PUB ‘UOTIUJAI JUIUIIINIONL JO SIINSBIU WO ‘s1spuag 09 SPOYIOW POXI]N  [BLD) SADIUYAD B JO AN[IQISLIJ AU} SSISSe O, SN (9107) v 12 KooeN
systderay
‘S9[qeLIeA 10J SuI[[01U0d I sdonoeld ‘SISTURISAH BJEP [BOLIOISIH Kouaroyyo donoead [eludp
$S0108 AJUQ1oyJo do1oeld [eJudp [BIOUSS 01 SAOUIPYIP ON ‘spsnuaq 121 a1reuuonsang) [e10ua3d 0} xIw-[[Iys Jo joedwr 9genjead o] N (L102) “1v 22 1'H
SISAYISOI
‘suonjeindod a1mny 103 spadu juowean pajosfoxd 1oow 0 Aoedeo ‘sysideroy I, spasu uonendod Juneswr 10§
pue ‘Surpuny o91AI0s [ejuop o1qnd 0) sSUIALS OIIOU0ID ‘IJEIS JO ‘s)STURISAH wed) [eJudp Oy} Ul XIW-[[IS JO UONEsInn Ioj
QWIN[OA PASEAIOUT UL PAYNSAI XIW-[[IS JO UOESI[IIN PISLIIOU] ‘sysppuag sISATeue SUI[OPOJ  SOLIBUQOS SOJIAIOS P[edy aImny d1o[dxo o 3N (€107) '1v 12 10d1ey
soonjoead [ejuap
‘Kyanonpoid [9A9] SISIURISAH [e1ouad ur s)siderdy) [eIUSP 0} JUAWILAL) JO
-1ouonnoeld UO pPaseq SWYSAS UONBIUNWIAL JUSIQHIP 0} NP ‘sysideay I, SMIIAIAUL uone3a[op joedwl SWYSAS UONBIUNUIAL
sysideroy) [eIUSp O} JuSUIILAI) 2Je3I[OP 0} SOANUIDUISIP PIYNUIP] ‘s1spueg 8P PaINONIS-TWAS [eIUSp 0} sa3UBYO MOV 21eFNSAAUL O], SN (9Z107) ung pue sureyq
soonoeld
's3umIes paywI| sysideroy SMOTAIOIUL [eIuap [erouad ur sysiderdy) [euop jo osn
ur Aoudroyye oonoeld Surroxdwr se sysideray) [ejuop poAIIId] ‘spspuaq 97 PoINONIS-TWIS 01 suondoorad  s)snudp 93e3nsoAul O SN (eZ107) ung pue sueyq
'S90INOSAI JO MJB[ PUB ‘SOpme pue}0og sso1de donoeld
1spuep pue juoned papnjoul sioLLEg "UONORISHES qof pasearour [BIUSP [eISUAT Ul sasInu [ejuap AInp
Ul PJNSAI SISINU [BIUIP O} JUSUIIL) JO UONEII[IP PISeAIdU] sasInu [eIud( PLI KaaIng PIpULIXd JO UONESI[IN JY) ASNSIAUL O], SN (#107) "Iv 12 yorun
spaau uonendod Fureow oy wed)
*pa1inbal s)SHUOP JO SWIN[OA PUE S)SOD systderoy [, [eIUSP AU} Ul XIW-[[IS JO Uonesnn oy} 10y
PaINPaI ul pajnsal ssideray) [BIUSP JO UOLSINN PISBAIIU] ‘spsnuaq sisATeue SUI[[OPOJA| SOLIBUQOS SIOIAIIS UI[eay damny 10[dxo o] SN (€107) v 12 19y3E[[RD
S)SIAYISOI]
‘systderoy yipeay 810 8¢0¢
‘suonendod 1op[o ‘SISTURISAH Aq spaau uonendod 1op[o 100w 0} Wed)
10J spaau juauean pajosford Junesw 1oy Loededs pue jeis jo ‘sysideray [eIUap oy} Ul XTW-[[IyS paxnbar oy Iof
QWINJOA PASBAIOUI Ul PAJINSAI XIW-[[IYS JO UOHESI[IIN PISBIIOU] ‘s1spuag SISATeue SUI[[OPOJA SOLIBUIIS SAJIAIdS [j[eay aamny a1o[dxs o N (0107) "I 12 1YIe[[RD
()
sou02InQ) sadAy puoissafoud jpuaq spundidnwg spoyr sa2a1122190) Anunoy) (4vad) 1oyny

“"panunuo) g dqEL

93



Q0IAIOS JBOH [euOnEN = SHN ‘Sonud) yeay payirend) A[[e1opo] = DHOJ uued o1edo popuaxg = JDH ‘S[euorssojoid oreo [eiuaq = sdOd

*2nued Jurureny wed) ored Arewrd SISIURISAH onued Jururen wed) ared Arewnd g ur wesy
B Ul Spaau juounean pajoaford Junesw 10y Aroededs pue geis jo ‘systderay, [eIUSp Oy} Ul XIW-[[IYS JO UONesI|IN oy} IoJ
QWINJOA PASBAIOUI UI PAJINSAT XIW-[[IS JO UOHESI[IIN PISBIIIU] ‘s1suag SISATeue SUI[[OPOJA SOLIBUIOS SIJIAIAS [)[edy aImnj a10[dxs o], N (S107) "1v 12 1KUuoAuep|
‘pajowrs oym spudned Jnpe pue UAIP[IYD Ul SIIIAIIS JAIRIOISAI sdDd 0} SJuIpnIs [eIUP
puE SOTAIdS dANUAAIA papnjour SJH 03 PALTI[OP JudULAL], syjuopmg €90°C BIED [BOLIO)SIH Aq uone3a[ap jo suroned QuIWIANAD O, SN #107) v 12 1AuoAuep
'SISIJUOP WIOLJ SOPMI}E 9[qBINOABJUN PUE ‘SUONILISOL JUSUIEDI)
910ddns euorssojord Jo yor[ ‘soornosalr Jo yoe| ‘sjuoned £q SN oy ut sysideray) [eIudp 03 SS90E
A111qeydoooe [B100S POPN[OUT SS90JE JOIIP 0) SIOLLIB] PIAIOIIN] systderoy 98 aIreuuonsan) JO0IIP QOUSNYUL JBY) SI0J0B} AJIIUpI O, SIn (L107) ssoy pue 1ouwng,
sysiderayy yieay 1O
“XIw-{[1s Jo asn [ewndo 10J moje jou pip uoisiaold ‘sISTURISAH SONSLI9IoRIRYD doe[dyI0oM
9OIAIDS PUB SONSLIOORIBYD 9JB[ANIOM Ul SUOIBLIBA PIAIIID] ‘sysideay T, 0S8 a1reuuonsan) sdD( ul suoneLreA AJnuapl of, BI[enSNY (9107) v 12 12USsan],
SISIUDISAH soonoeld [ejuop [e1ouss ur
'sys1de1oy) [eIudp 03 JudUNEdr) JO uone3o[p paoudngul AAnesou ‘systderoy, SMITAIIUL sysideroy) [eIudp 03 JuSULAI) JO UONEIO[OP
Aynanonpoid [oAd]-1ouonnoeId U0 Paseq SWISAS UONRIOUNWINY ‘syspuag S¢ PAIMONIS-TWAS OSIATJUQOUISIP Jey) SI0}0B] AJUSPL O, SN (1107) suIeH pue ung
‘sopIunwwod oy} ur syuened Aq ool 1oyl Jo Surpueisiopun ood
pue ‘s201n0sa1 payiwy| ‘Woddns oAnensuIwpe pue [euorssajord sdnoi3 snooyq SOFe[[IA UBYSE[Y 2]0WAI Ul
JO OB opnjoul 218D 0} SIOLLIEq PAlIoday "SaNIUNWWOD sistuISAH SMITAIUT UIP[IYD 10} SdD Aq PIISAIIP dIed [BIUSP
PAAISSIapUN 0) $S990€ Juraoldwl ul 9jo1 Ao padpI[mous|dy ‘sysideay, G8 paimonns-twes 0} suondoorod pue si010ej oY) a10[dxd o], SN (8107) "I 12 eLIMURS
‘uonoeysnes juoned pue X "SOW00INO I[edY IO
-[[S Jo uonesinn guowean danuaAsdid uo siseydwo 1018213 € sdnoi3 snooq pue ‘Aenb ‘ssod0e 9SIAIIUOUL 0) A1SIUSP
Ul poJNSAI SOWOIINO [I[edy [el0 pue Ajjenb ‘ssoooe pIsiAnuaoul soonoeld SMOIAIOU] o1ed Arewrid ur [9pow AIQAI[OP JOIAIDS
JBY) [OpOUWI AIOAT[OP JIIAIAS B JO UONESI[IIN PIAIOIIO] syspuaq [euap 9 SUOIBAIISqO) © JOo saanoadsiod 1opjoyoyess arojdxe oy SN (6107) ‘7v 72 uosulqoy
"SONSSI JUAWASINQUIRI pue uonerounuwal ‘poddns jeuorssajord jo ‘S ‘s1osnyoBSSeIN
yoe] papnpour papodal sioLeg "uonoejsnes qol Y3y [[BIOA0 M ur suone[ndod paAlesiopun 0} SIOIAIQS
suone[ndod paAIOsIOpUN J0J SIOIAIDS [BIUSP 0} SSAOIB PaAoiduur SMITAIUT 9180 9ANUAAdId SULIDAIOP UO SISTUQISAY (L102)
pue o3ueyo Jo sjuae,, Se SOA[OSWAY} POUNUIP! SISIUSISAH SISIURISAH 01 parmonns-mwos ey orqnd jo suondoorod o a10[dxe 0] ySN  AIngsijeS pue osnyourey
a[Npayos
sygoudg [eyued PIIYD AU} 03 I0IOLIOM
‘Surpuny 991A19s [ejudp drqnd 03 s3uraes OIWIOU0D sysiderayy yieay 10 jsideray) yipeay [e1o JO uonesijnn paseardul
108218 Ul paynsal s)sideray) yjeay [LI0 JO UONESIIN PISBAIOU] iSNlielgl sisATeue Sul[[OpON Jo spoedwr orwouods Ay} Aypuenb o], eiEnNSNY (L107) “1v 12 uakn3N
sdDd Aq papraoid juouneon
SISIURISAH SMOTAIOIUL uo syuared owoout-mof Jo suondoorad
'sdDA Aq papraoid jusunean jo Sundoode d1om sjuIed ‘systderayJ, 0z PaINIoNIS-TWoS pue Aqeidoose Jeroos oY) a10[dxd o VSN (9102) v 12 1109IN
‘J1oddns [euorssajoid jo yoe|
PUEB ‘S90IN0SAI ‘SAJUBULY PIPN[OUL 01 dY} 0} SILLIRY "Sesued]
Ul SONIUNUWILIO) PIAIISIIPUN JOJ SIOIAIIS [BIUIP 0} SSAIL SISIuRISAY dDH JO seoudtiadxo
SSaIppe 03 uonnjos e papraold SiSudISAY JOH 1eyl PIAIRIIN] SISIUQISAH 09 a1reuuonsang) pue suondoosad oy) surwexs of, VSN (#102) “Iv 12 SIRAWN
Y
sauoo1nQ) sadAy ppuoissafoud pjuaq spuvdionivg spoyra s2413921G0) Anuno?) (4vad) 1oyny

“"panunuo) g dIqEL

94



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 ef 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 ez 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 ef 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 ez 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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100
75
Overall
quality score
(%)
100
40
100
100
40
60
100

Yes
Yes
Yes
Unclear
Yes
Yes
Unclear
Yes
Yes

3.5. Do the different
methods involved?

components of the study
of each tradition of the

NA
NA
3.4. Are divergences and
inconsistencies between
quantitative and qualitative adhere to the quality criteria
results adequately addressed?
Yes
Unclear
Yes
Yes
Unclear
Yes
Yes

Yes
Yes
3.3. Are the outputs of the
integration of qualitative
and quantitative components
adequately interpreted?
Yes
Yes
Yes
Yes
Unclear
Unclear
Yes

Yes

Unclear
3.2. Are the different

Yes
Unclear

Yes

Yes

Yes
Unclear

Yes

components of the study

effectively integrated to
answer the research question?

Yes
Yes
3.1. Is there an adequate
rationale for using a mixed-
methods design to address
the research question?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Not applicable

NA

3. Critical Appraisal Checklist MIXED-METHODS

Rainchuso and Salisbury (2017)

Table 3. Continued...
Wanyonyi et al. (2014)
Wanyonyi et al. (2015)
Brocklehurst et al. (2016)
Cowpe et al. (2013)
Gnich et al. (2014)
Macey et al. (2016)
Myers et al. (2014)
Turner and Ross (2017)

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.
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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*

P

complementary to dentistry”, “dental nurse*”, “dental practitioner*”, “oral health practitioner*”, “oral health team”, “dental

ELINT3

team”,
delegation, referral

Boolean operators: AND/OR

Results: 1, 599 records

Eligible articles for systematic review: 32

2

G

skill mix”, skill-mix, “role substitution”, “role supplementation”, “role delegation”, substitution, supplementation,
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