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Abstract

Dental hygienists (DHs) have been practisméustralia since thearly 1970s. Objective: This
study describ@the clinical activity oAustralian DHsMethods: A questionnaingas mailedo
members of twa professional associations representing Brdstitioner characteristics,
employmentharacteristicand clinical activity on a seleported typical practice day were
collected The proportion of each service item of all services providedesgtisnated

Associatigns between practice characteristics and service provision were assessed by log
binomial regression modelResultsAdjusted response rate was 60.@btheDHs included in
analysis (n=341), 80%ere employedn generapractice,and nearly all (96%) worked in the
private sectorAbout half (53.7%) of all service provided were preventive services and one-
fourth (23.9%were diagnosticService provision varied hyractice angbractitioner
characteristiesywith the largest variations observed by practice typsdjusted analysis

showed that gneral practice DHs provided a higimeean numbeof periodontal instrumentation
and coronalpolishin@).92 versus 0.26), fluoride apgditions(0.64 versus 0.08), oral
examinations (0.51 versus 0.22) and intraoral radiographs (0.33 versus 0.07) per patient visit and
a lower mean number of impressiqA05 versus 0.)7and orthodontic servicg®.02versus
0.59)than specialist practice DHis adjusted analysis, rates of periodontal services also
significantly=varied by practice typether associations persist€bnclusion: Service provision

of DHs varied by practice type. Practice activity was dominated by provision of puevent
services whilgrovisionof periodontal treatments, fissure sealants and oral examinations was

relatively limited indicating areas in which DHs are possifigierutilised.

Keywords: Dental hygienists, Genepahctice Practicecharacteristics, Service provision,

Specialist practice

Introduction
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The registereddental practitioner workforce in Australia, in addition to dentists and dental
prosthetists, includes oral health practitioners, namBlgntal Hygienists (DHs), Dental
Therapists (DTs) and Oral Health Therapists (OHTs). Oral Health Therapists are a relatively ne
addition to the gral health workforce; they combine the skills and scope of practice of bath dent
therapists _and dental hygists. DHs represent nearly 44% of tbeal health practitioner
workforce (1, 2). Motivated by the delivery of preventive care in Great Britain, dental hygiene
programs “wereestablished in South Australend Western Australian the early 1970s while
programs in‘other Australian states and territories were established later, between 1989 and 2000
(3, 4). Consequently, the DH workforce has had a varied history across jurisdi€terial
therapists sthewoldest profession among these three groups in Australiantweeheced in 1965

while oral health therapistgaduated with Diplomas in 1997 and Bachelors’ degrees from 2000
(4). In 201Q a national health professions registration board was established, replacing state

dental boards, and registration requirements and regulateEnesmadeiniform across Australia.

In 2012, a‘total of 1,600 DHsere registeredof which 93%were employedn dental hygiene
clinical ‘practice (1)With a mean age of approximately 37 years, DHs are younger than DTs
(mean age*=46 yearisiit older than OHTémean age = 31 yeargl). Nearly all DHs (96%) are
female, a prominent characteristic shared by afldlpractitioner groups (1). Although DHs are
the largest.workforce among these three groups, the cessation of most of thg pragriamsn

dental hygiene,and their replacement with oral health therapy proguggsssthat numbers of
hygiene only.pradioners are likely to decline (1, 2).

Analogous with other health practitioners in Australia, it is compulsory for DHs to register with
the Australian Health Practitioner Regulation Agency (AHPRA). Tramgilly hygienists
worked on the ‘prescriptioaf a dentist,but legislation changes thatere introducedetween

2006 and 2010 haegkcognisedheir ability toautonomouslydiagnose and treatment plan. As of
2010, the scope of DHs practice encompassed oral examination, preventive seagressisli

ard treatment planning, periodontal treatment, and other oral care (e.g., orthodontic psjcedure
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for patients of all ageswhile DHs mainly focuson providing periodontal treatment and
preventive service®r adultsDTs’ scope of practice includes diagnostic and preventive services
as well as restorative treatment and tooth remaatticularlyfor children and young adults
OHTs on the other hand are qualified to practise all aspects of both dental thedaggrl
hygiene(1, 2:.5, 6)Similar to DTs and OHTs, DHs am®w required to work within a structured
professional relationship with a dentist or dental specialist (1,72, BHs, like DTs and OHTSs,
practiseautonomously within their scope of practice inlaioorative and referral relationships
with dentists:“Although there is no requirement for a dentist to be onsite, theursituc
professional relationship requires that a dentist is accessible to provide advice and referral
pathways if required. Hence DHand DTs and OHTs) can work in settings outside the
traditional“dental clinic such as hospitals, community clinizgreach programasnd residential

aged care settings.

Australiansresearch has shown that DHs have necessary skills and knowleggeoariately
diagnose and«treatment plan care for older patients in residential care s@tingsréover,
general practices employing DHs, compared to those not employing DHs, were foundai@be m
productivein terms of services provided per patient, and the aggregate service mix of the
practice was orientated more towards the provision of periodontal and prevemtives 9).

This study-further indicated that practices with DHs provided more perioderetdlgd services
than practices,without DHs, pointing to a complementary capacity of DHs as oppoaed t
substitutional.role.

Despite evidence that the provision of oral hygiene instruction and patient mootiwas more
effective when' delivered by DHsL@), using DHs in substitutional capacityithin dental
practices appears limited. Research from Norway indicated that while more than half of dentists
(60%) report.a desire to delegate more work to DHs, they spend about 40% of their time on
activities that DHs can performll). Similarly, in Austalia, dentists’ service provision is

consistently dominated by diagnostic and preventive servicdsafid thereforeDHs could
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potentially provide a proportion of services typically provided by dentists. These findisgs ra
guestions as to whether Didee used appropriateip oral health care provision.

A first step.in,considering the extension of the role of DHs in the practice tearhgtiteaw DH’s

could play.a greater substitutional role, is to gain a better understanding of the current practice
adivity.'Dental'workforce surveys in Australia have provided detailed irdition about DHs on

their arearof*practicahat is,clinical, administrative, education), working hours and geographic
location, but littleis known about service provision. A previous Australian study las
compared_.thesbroad practice activity of OHIDS,s and DHsin terms ofpatients per hours and

total services per patient but rates of specific senhesgnot been previously reported. Thus,

the aim of this'study was to describe service provision of Australian DHs and assess if service

provision varied by practice characteristics.

Methods

Ethics approval for this study was obtairfeoin the University of Adelaide Human Research
Ethics Committee (HRECH288-2011). Academics in the field of oral hygiene and therapy were
consulted tordevelop a seHport surveyThe survey was mailew all current members of the
Dental Hygienists’ Association of Australia (DHAA) and Australian Dental and Oral Health
Therapists Association (ADOHTA) between March and June 2013. Up to four remintlagsnai
were sent at approximately three flaur-week intervals while the members who were not
contactablevia their postal address were communicated through emails and invited tqptatici
in the study.

Information on demographics, qualifications, employment status and the currerRAAHP
registration types of the participantgre collectedThose whavere registereds both a DH and

a DTwere categoriseds either a DT or a DH by applying the criteria use@lustralian Institute
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of Health and WelfareAlHW) Oral healthabourforce reports (1). Applying the AIHW criteria
allowed benchmarking of charactéics and the use of national workforce estimates for
weighting of data. While these criterere mainly basedn the practitioner's area of
employment, other registration types held by the practitioner and state ohoesibre also

takeninto aceount.

Practice type™(general versus specialist), sector (public versus private), total hours usually
worked, numbebpf clinical practitioners employedhe numberof years and months worked at
each locationsand practice postcode were colleatesimployment characteristics fromtagour
practice loeations. Hours reported across all locations were summed to cosyaltetahours

per week. Information about practitioners with an unusual or irregular working patéern
collected(that is they may have onlyworked at a reported location every 2nd week) and where
appropriate_information provided was used to reflect usual hours worked over one working
week. Australian Standard Geographic Classification of Remoteness Areas was used to
categorisepractice postades. Practitioners working in outer regional, remote or very remote

areas were.few and hence grouped as outer regional/remote.

Clinical activity on a selbelected typical day of practisas collectedat the location where
practitioners*usually worked the most hours. Participants were instructedpt@ kaky of their
activity duringsthe day or to refer to their records and report on a day reaemkgd. A clinical
activity guestionnaire collectetal hours worked, hours dedicated to direct patient ¢hee,
total number of patient visits (by age grouphd number and type of services providade
profile of patients treatedlas describeddy reporting the proportion of all patients treated acros
five age groups. Patient age groups were based on previous published reports identifying
variations_insservices provided by Australian private dentists by patienf{18gén order to
assesgssoeiations between patient age distribution and servicesi@dav this samplethe age
distribution of patients wasummarisednto a single categorical variabléhe proportionof
patients aged 45 years or oldefhe decision to group DHs on the basis of the proportion of

patients they treated ageder45 yeas was based dime authorsearlier report that showed that
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DHs treat mainly adultg5), andalso on a previous report indicating that dentistrates of
preventive and diagnostics services per patiegre lower for patients aged 45 years or older
(13).

The distribution’ of proportions reported was assessed, and practitioners were growaped int
tertiles reflecting lower, medium and higher proportions of older adult patiergted. The
activity questionnaire collected provision of 18 services represeképgservices from each
service area of the Australian Dental Association (ADA) schedule Ifi24ddition participants

were asked to, specify other services provided in ‘other/specify’ fields. Sereperted in
‘other’ fieldssthat did not correspond items on the ADA schedule were not includedgénvice

activity totals (1).

In line with'the AIHW 2012 oral health workforce estimates (1) data were weighted to reflect the
age and ‘state distribution of registered practitioners. Practitioners who naereurrently
employed or were on an extended break from clipecattise(3 months or longer) were not
included.in. the_analysis Other exclusions included those who did not provide a completed
activity log. Tomassess the potential of response, litas claracteristics of participants who did

and did'noet-previde complete datare compare{Chi-square, p<0.05).

To describe practice activity the proportion of each service item, of all services provated, w
computed stratified by practice type. The mean number of services per patient visit (service
provision)was also describedROC GENMOD, p<0.05). Negative bimaal regression models

were usedstostest for significant associations between practice characteristics and provision of
services, as they accommodate the typically highly skewed distribution of services data (PROC
GENMOD, p<0.05) Unadjusted and adjustedsmciations between characteristics and service
provision'were assessed. A separate model was constructed for each dependent variable (count of
each service type The natural log of the number of patient visits provided was entered as an
offset variable;therebymodels assessed associations by estimating unadjusted ratios of mean
services per patient. SAS 9.3 (Research Triangle, Research Triangle Park, USA) was used to

perform data analysis.
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Results

The questionnaire was mailed to 1,861 registered menddeADOHTA and DHAA. The
overall response rate was 60.6% after adjusting forcomtactable members (2.0%) and other
exclusions=(1:9%) such as student members or honorary members. Applying AIHW reqgistrat
criteria resulted in 28.7% of the participatingagtitioners categorised as OHTs, 29.0%
categorised as DTs, and 42.3% categorised as DHs (n=459). Of these, 341 DHs uaad incl
the analysis sample (those with incomplete data (n=60) and not employed irl wlonicgn=3)

were excluded).

Nearly all.DHs,were femalé7%), and about twahirds were working in only one practice
location. Approximately 57% of them had be@actisingless thartenyears that is,years since
graduation) while a similar proportion (57%) worked more than 30 hours per week across all
locations."About one in eight DHs had worked for less thanyeae and one-halfhad worked

over 4years at their main practice location (results abttated).

Nearly foukfifths (79%)of DHswere employedh generapractice,and almost all were working

in the privaté sector. Practitioner and practice characteristics varied by clinicateprgpe
(general versus specialist). Compared to DHs wgrkn general practic€0%) a significantly
higher praportion of their counterparts in specialist practB2%) were working in larger
clinical teams(p<0.05) Overall the majority of DH$86.2%)were practisingn major cities.
However assignificantlyhigher proportion of DHs in specialist practice were working in major

cities (96%) when compared to their colleagues in general practice ((84°05, Table 1).

The distribution of patients across patient age groups varied by practiceptgpitioners in
specialist practice had a higher proportion of younger patients than those vkeal wogeneral
practices."Those working in specialist practice reported that 16% of their patients were aged <12
years, 51% were aged 12 to ygars,and the remaining 33% were adult patients (18 years and
older). In contrast, DHs working in general practice treated only small percentages of child
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patients (7% aged <12 years and 6% aged 12 to 17 years) and the large majority (&%) wer

adult patients (resultsontabulated).

Across all DHs, the average proportion of 45 years or older patreatsedwas 45%. On¢hird

of DHs treated 33% or fewer patients aged 45 years or older (lower tertilefhi@h&eated
between 34°%"and 57% (middle tertile), amkethird treated 58% or more patients aged 45
years or older“(higher tertileY.he age distribution of patients treated significantly differed by
type of clinical practic€p<0.01) Relative to specialist practice DKi35%), there were higher
proportionsof.general practice DH&3%)in the groups reporting higher proportions of patients
aged overd5wyears (the middle and higher tertiles). In other words, generalepEddtcon

average had higher proportions of older patients than those in specialiseprac

Approximately 54% of the services provided by the DHs were preventive semiloeged by
diagnostic™ (24%), periodontal (9.7%), orthodontic (11%) and other services (1.8%). The
proportions varied by type of practice worked; DHs in general practice provided mainly
preventive services and DHs in specialist practice provided a sizeable propoditnooiontic
services 41.5%;Table 2).

Table 3 presenteesults of negative binomial regression analysizadjustedand accordingly

the mean rates of services per patient visit for eight selected dental setivese®ight services
represented_just over 95% of all services provided by DHs. Service rates did yndiyvar
practitioner.age group, but some services were associated with clinical tedforsezemple, a
significantly=higher number of impressiongere taken by practices with-2 practitioners
(mean=0.18, SE=0.04hanpractices with>8 practitioners(mean=0.06 SE=0.01) p<0.01]and

region of practicdpractices in major cities provided significantly higineimber oforthodontic
serviceg(mean=0.15, SE=0.02) than practices in outer regional/remote (mean=0.01, SE=0.01);
p<0.01].With the exception of fluoride applications all service types significartiied by the
proportion of patients aged over 45 ye#ps0.01) and with the exception of periodontal

services all service typesiried bypractice typgp<0.01).
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In the adjusted analysis, accounting for all characteristics, most bivariate assoclsengd
persisted, and some previously rggnificant associations became statistically significant
(Table 4).-Practitioner age group was associated with the rate of orthodontic sfiices
example, theateof orthodontic services provided by practiters aged 50+ yeswasnearly 4.5
times (rate ratio=4.4@)igher than that provided by practitioners ag@@ yeas; p<0.01] and
clinical team size was associated with the rate of taking impresgimnsate of impressions
taken by practices with-2 practitioners was 2.4 times (rate ratio=2.37) higher than that taken by
practices witt®8 practitioners; p<0.01], but there were no variations in services rates by region
of practice. DHs with a relatively higher proportion of patients aged over 45 peasided
higher rates.of.periodontal instrumentation and coronal polignatg ratio=1.41; p<0.01)pral
examinationg(rate ratio=2.29; p<0.01and periodontal servicgsate ratio=3.39; p<0.0lthan
DHs with @ lower proportion. Having a relatively oldetipnt profile was also associated with
providing lower rates of taking impressiofrate ratio=0.27; p<0.01and orthodontic services
(rate ratio=0.16; p<0.01). In comparison to DHs working in specialist practice, DHs@nagje
practice provided a highemate of all services with the exception of taking impressions and
orthodontic services. For thatterservices, general practice DHs had significantly lower rates of
services perpatient visi{gate ratios were 0.42 and 0,08spectively, for impressiotaking and

orthodontic services; p<0.0ft)an specialist DHSs.

Discussion

This study provides a description of dental service provision by AustralianilDB@13. The
estimates derived in this study are useful for workforce planning and for projeapply s
capacity” by this growing workforce. The main finding was tbdds primarily provided
preventive and diagnostic servicasd that service rates varied by practice characteristics, with
the largest variations observed by type of practitesomparison to DHs in specialist practice,
general practice DHs had higher rates of preventive, diagnostic and periodonietss and
lower rates of taking impressions andhodontic services. DHs in specialist practice treated
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lower proportions of patients aged over 45 years than DHs working in general practice and
consequently the differences in service provision most likely cetatéhe differences in patient
treatmentneeds. However, accounting for all characteristics did not attenuate the observed
associations. The practice activity of DHs in specialist practice was also consistent with the
pattern of employment across types of specialist practices; nearthinde d DHs in specialist
practice are employed in orthodontic clinics (5).

These findings raise several questions about the efficient use of these practitioners. There were
comparativelyslow proportions of oral examinations and periodontal treatmilsis. the
reporting of‘fissure sealants was very low. These patterns of service provesierobserved
despite the relatively high prevalence of periodontal disease in the Australiap@llation

(15) as well as the educational preparation, local researthegulation supporting the abilities

and role of DHs to provide these services. However, it should be noted that while pefiodonta
treatmentssand oral examinations did not comprise a sizeable proportion of sgroweesd, the

rate of periodental senas per patient was higher than the rate provided by general private
dentists (<0.1 services per patient visit). Also, the rate of oral examinations was comparable to
that of general private dentists (approximately 0.5 exams per adult patientwsthal, the

pattern of services provided reflected the pattern of employment which wag evdadly in the

private sector, treating mostly adult patients. This ldMisation of DHs in the public sector and
alternativessettings is an important indicatorttzéir potential for an expanded roletarms of
meeting publie’health goals to improve dental access for underserved populations.

Even though research on DH practice activity is limited, the present findings in regards to the
distribution_of basic chacteristics of DHs were broadly comparable to the national estimates
reported by AIHW (1)For examplein line with the national estimates a majority of the Diis

our study ‘were youngefemale, employed in dental hygiene, working in private practice and
located in major citie€Eventhough not directly comparable to our study, a survey conducted in
the UK showed that the demographic and employment characteristics of DHs in the UK were

somewhat comparable to thogported in the present study (16). For example, according to their
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findings, DHs in the UK were younger, mostly female and employed predominantly in private

practice.

It would be.worthwhile discussing both strengths and limitations of the study. The strehgths

this study.are that it had a relatively large sample size and an acceptable response rate. The
sampling frame' for this study covered approximately 58% of the DH, DT and OHT workforce
(1) but younger practitioners wereaderrepresented in the respective Associations’ membership
and thereby were underrepresentedhimanalysis (5, B However, there were no observable
differences; insservice provision by practitioner age group and data was weightelédbthef

age and tate distribution of registered practitioners. Therefore the likelihood asf bf total

service provision means was considered to be Fwther,the weighted distribution of these
practitioners_in regards to key variables such as age, sex, practioe aedttype were
comparable to distributions reported from Australian national data (1) hence these findings can
be considered:to be generalizable to the Australian DH workforce. Moreover, about 15% of the
DHs did notwprovide complete practice activity data and subsequently excluded from the
analysis:*"Howevemo differences in the characteristics of those included and not incleted
observedand as such potential bias was considered minifally, the results presented for
orthodontic and periodontakrvices should be interpreted with caution due to small numbers of
these less_frequently provided servicésterpretation should focus on the direction of
associations;and more precise estimates of mean service rates could be derived from service

provision legs«Capturing activity over longer periods of tithat(is one-week service log).

In conclusion, the present findings indicated that the service provision and practice
characteristics /of DHs varied by their practice type. Overall patternsemice provision
reflected patterns of employment and the age profiles of the patients treated across different
practice settings. Preventive and diagnostic services dominated thee gemwwision of DHs
employed in general practice, while those in specialist practice had highedantic service

rates; a similar pattern of associations between patient age profile and service provision was

observed. The comparatively small proportions of fissure sealants, periodontzéseswd oral
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examinations, oéll services provided, indicated areas of the DH practice scope that is possibly
underutilised. The practice activity described in this study also highlightssednopportunity
for the DH workforce to be engaged in providing services to underserved populations. This
information is useful for planning and implementing oral health care policies khsasve

projecting supply of services by the DH workforce.
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Clinical Relevance
Scientific rationale:

Although dental_hygienists (DHs) have been practising in Australia for several decades, little is
known about.their service prows. This study describes dental service provision by Australian
DHs and evaluates if service provision varies by practice characteristics.

Principal findings:

DHs provided relatively few oral examinations, fissure sealants and periodontal serviceg Servi
provision of BHs varied by practice type. General practice DHs had higher preverdive an

diagnostic'service rates but lower orthodontic service rates than specialist practice DHs.
Practical implications:

These findings can be used in dental service projection models and to identify aneaBkbe

are possiblysunderutilised.
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Table 1: Practitioner and practice characteristics of employed dental hygienists by type of clinical practice

All General Specialist

(%) n=341 (%) n=272 (%) n=69
Agegroup
<30 years 26.5 90 27.7 75 21.4 15
30-39 years 35.9 122 34.3 93 42.9 30
40-49 years 25.3 86 25.1 68 25.7 18
50+ years 124 42 12.9 35 10.0 7
Clinical team size*
1-2 practitioners 9.4 32 8.8 24 11.6 8
3-7 practitioners 68.4 234 71.7 195 56.5 39
8 or more practitioners 22.2 76 195 53 31.9 22
Sector of practice
Private 95.9 327 94.9 258 100.0 69
Public 4.1 14 51 14 - -
Proportion of patientsover 45 years**
Lower tertile 34.9 119 271 74 65.3 45
Middle tertile 33.6 115 39.9 109 8.7 6
Higher tertile 315 107 32.9 90 26.0 18
Region of practice*
Major City 86.2 294 83.5 227 95.7 67
Inner Regional 7.9 27 9.6 26 2.9 2
Outer Regional /remote 5.9 20 7.0 19 1.4
Practicetype
General 79.0 272 n.a. n.a.
Specialist 20.0 69 n.a. n.a.
Total 100.0 341 100.0 272 100.0 69

Chi-square statisti¢p<0.05,**p<0.01

Notes:

1. General practice types included private general practice, defence clinics, health fund clinics, dental hospitals and
school dental services. Specialist practice types included orthodontic, periodontic, prosthodontic and paedodontic
clinics.

2. Data weighted, number of observations reported (n) is weighted.

3. Some rows and columns do not sum to totals due to rounding.
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Table 2: Proportion of all services provided by employed dental hygienists by practice type

Distribution‘ef'services provided General (%) Specialist (%) Total (%)
n=9,062 n=3,175 n=12,237
(%) (%) (%)
Preventive OHI 20.7 20.5 20.6
Periodontal
instrumentation
B 4 coronal 23.8 6.4 19.3
polishing
Fluoride application 16.6 1.8 12.8
Fissure sealants 0.6 0.0 0.5
Tooth whitening 0.6 0.1 0.4
Other preventive services 0.1 0.1 0.1
Diagnostie QOral examination 135 6.2 11.6
Intraoral radiographs 8.6 1.6 6.8
Extraoral radiographs 1.2 2.3 15
Taking impressions 1.3 9.7 3.5
Other diagnostic services 0.4 1.0 0.5
Periodontal Periodontal maintenance 6.5 5.3 6.2
Root debridement 3.9 25 3.5
Orthodontic Orthodontic services 0.3 415 11.0
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Other services 1.9 1.0 1.8

Total 100.0 100.0 100.0

Note: Tot: f services provided by DHs in each practice type is denoted by ‘n’

|

Author Manuscrip
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Table 3: Mean number of dental services per patient visit by practitioner and practice characteristics

Periodontal

instrumentation and
Orthodontic services

OHl coronal polishing Fluoride Application Oral exam Intraoral radiograph Taking I mpressions Periodontal services

Means (SE) Means (SE) Means (SE) Means (SE) Means (SE) Means (SE) Means (SE) Means (SE)
Agegroup
<30 years (Ref) 0.73 0.05) 0.80 (0.05) 0.59 (0.06) 0.53 (0.06) 0.29 (0.03) 0.07 (0.01) 0.35 (0.07) 0.16  (0.05)
30-<40 years 0.69/ (0.04) 0.76 (0.04) 0.48 (0.04) 0.44 (0.04) 0.27 (0.03) 0.08 (0.02) 0.37 (0.05) 0.14 (0.03)
40-<50 years 0.74==(0:04) 0.78 (0.04) 0.53 (0.04) 0.39 (0.04) 0.29 (0.03) 0.08 (0.01) 0.48 (0.05) 0.10  (0.03)
50 + years 0.76..:(0.04) 0.82 (0.04) 0.52 (0.05) 0.46 (0.05) 0.26 (0.03) 0.08 (0.02) 0.44 (0.06) 0.12 (0.05)
Clinical team size
1-2 practitioners 0.621m(0:07) 0.69 (0.07) 0.50 (0.08) 0.48 (0.08) 0.26 (0.04) 0.18 (0.04)y* 0.20 (0.06) 0.27 (0.09)
3-7 practitioners 0.73770.02) 0.82 (0.02) 0.55 (0.03) 0.45 (0.03) 0.30 (0.02)F 0.07 (0.01) 0.42 (0.03) 0.10  (0.02)
8 or more practitioners
(Ref) 0.71""(0\05) 0.70 (0.05) 0.46 (0.05) 0.46 (0.06) 0.21 (0.02) 0.06 (0.01) 0.42 (0.06) 0.18  (0.04)

Proportion of patients over 45 years

Lower tertile (Ref) 0.64 (0.04) 0.62 (0.04) 0.44 (0.04) 0.28 (0.04) 0.25 (0.03) 0.14 (0.02) 0.23 (0.04) 0.35 (0.04)
Middle tertile 0.80"(0103)* 0.89 (0.02f* 0.60 (0.04) 0.55 (0.04)* 0.32 (0.02f 0.05 (0.01)* 0.40 (0.04)y* 0.02 (0.01)y*
Higher tertile 0.71 (0:04) 0.85 (0.03y* 0.54 (0.04) 0.55 (0.04)y* 0.28 (0.03) 0.03 (0.01)y* 0.60 (0.06)* 0.02 (0.02)*
Region of practice

Major City 0.70 (0.02) 0.77 (0.02) 0.51 (0.03) 0.45 (0.03) 0.27 (0.02) 0.08 (0.01) 0.39 (0.03) 0.15 (0.02)*
Inner Regional 0.83" (0.05) 0.81 (0.06) 0.54 (0.08) 0.39 (0.08) 0.26 (0.04) 0.06 (0.02) 0.34 (0.07) 0.06 (0.04y
Outer Regional /remote

(Ref) 0.74 (0:09) 0.99 (0.06) 0.77 (0.09) 0.56 (0.10) 0.44 (0.08) 0.07 (0.02) 0.61 (0.15) 0.01 (0.01)
Type of practice

General 0:79 | (0.02)* 0.92 (0.01y* 0.64 (0.02y* 0.51 (0.03y* 0.33  (0.02f* 0.05 (0.01)* 0.40 (0.03) 0.02 (0.01y*
Specialist (Ref) 0.43 (0:05) 0.26 (0.05) 0.08 (0.03) 0.22 (0.05) 0.07 (0.02) 0.17 (0.03) 0.41 (0.08) 059  (0.06)
All practitioners 0.71 (0.02) 0.78 (0.02) 0.53 (0.02) 0.45 (0.02) 0.28 (0.02) 0.08 (0.01) 0.40 (0.03) 0.13  (0.02)
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Notes:

1. Unadjusted associations between characteristics and service provision were assessed by negative binomial regression models

2. Statistically significant differences in means are indicated by asterisks (*p<0.05, **p<0.01)

Table 4: Adjusted ratio of mean services per patient visit by practitioner and practice characteristics

Periodontal

instrumentation

and coronal Fluoride Oral Intraoral Taking Periodontal Orthodontic
OHI polishing Application exam radiograph Impressions services services
Rateratio Rateratio Rateratio Rateratio Rateratio Rateratio Rateratio Rateratio
Agegroup
<30 years Ref Ref Ref Ref Ref Ref Ref Ref
30-<40 years 1.08 1.06 0.96 0.98 1.00 1.17 1.20 0.63 *
40-<50 years 1.06 1.08 1.02 0.88 1.07 1.20 1.60 0.39 ki
50 + years 111 1.06 1.01 0.97 1.06 1.55 1.29 4.46 ki
Clinical team size
1-2 practitioners 0.78 1.00 1.01 0.94 1.06 237 * 0.53 1.69
3-7 practitioners 0.95 1.17 1.24 0.97 1.24 1.23 1.14 1.63
8 or more practitioners Ref Ref Ref Ref Ref Ref Ref Ref
Per cent patientsover 45 years
Lower tertile Ref Ref Ref Ref Ref Ref Ref
Middle tertile 111 1.28 ** 1.29 1.97 * 1.25 0.58 ** 214 * 0.25 ki
Higher tertile 1.01 141 1.23 229 ** 1.27 0.27 ** 3.39 ** 0.16 o
Region of practice
Major City 1.07 0.88 0.84 0.94 0.81 0.68 0.81 0.8
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Inner Regional 1.14 0.72 0.67
Outer Regional /remote Ref Ref Ref
Type of practice

General 199 5.04 ** 9.71
Specialist Ref Ref Ref

*%

0.54
Ref

2.74
Ref

0.58
Ref

6.20
Ref

0.68
Ref

0.42
Ref

*%

0.52 1.13

Ref Ref
1.71  * 0.03 ki
Ref Ref

Notes: Adjusted associations between characteristics and service provision were assessed by negative binomial regression models estimating ratio of mean

services per_patient visit.
** p<0.01

* p<0.05
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