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Abstract: Aboriginal and Torres Strait Islander women have significantly higher cervical cancer
incidence and mortality than other Australian women. In this study, we assessed the documented
delivery of cervical screening for women attending Indigenous Primary Health Care (PHC) centres
across Australia and identified service-level factors associated with between-centre variation in
screening coverage. We analysed 3801 clinical audit records for PHC clients aged 20–64 years from
135 Indigenous PHC centres participating in the Audit for Best Practice in Chronic Disease (ABCD)
continuous quality improvement (CQI) program across five Australian states/territories during 2005
to 2014. Multilevel logistic regression models were used to identify service-level factors associated
with screening, while accounting for differences in client-level factors. There was substantial variation
in the proportion of clients who had a documented cervical screen in the previous two years across
the participating PHC centres (median 50%, interquartile range (IQR): 29–67%), persisting over years
and audit cycle. Centre-level factors explained 40% of the variation; client-level factors did not reduce
the between-centre variation. Screening coverage was associated with longer time enrolled in the
CQI program and very remote location. Indigenous PHC centres play an important role in providing
cervical screening to Aboriginal and Torres Strait Islander women. Thus, their leadership is essential
to ensure that Australia’s public health commitment to the elimination of cervical cancer includes
Aboriginal and Torres Strait Islander women. A sustained commitment to CQI may improve PHC
centres delivery of cervical screening; however, factors that may impact on service delivery, such as
organisational, geographical and environmental factors, warrant further investigation.

Keywords: cervical cancer screening; continuous quality improvement; primary health care;
Aboriginal and Torres Strait Islander; Indigenous; Australia; Pap smear; clinical audits; primary care;
preventive health

1. Introduction

Since the introduction of Australia’s nationally organised cervical screening program (NCSP)
in 1991, cervical cancer incidence and mortality rates have substantially decreased for Australian
women [1,2]. During 1991 to 2014, the national incidence rate fell from 18 cases to 7 cases per
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100,000 women and mortality fell from 4 to less than 2 deaths per 100,000 cases [1]. However, despite
overall improvements, there are still large inequities in cervical cancer outcomes among some groups.
Age-standardised incidence of cervical cancer is over twice as high for Aboriginal and Torres Strait
Islander women compared to non-Indigenous women (15.9 vs. 6.3 per 100,000 women in 2009–2013,
respectively) and mortality is almost four times as high (6.6 vs. 1.7 deaths per 100,000 in 2011–2015,
respectively) [3]. In absolute terms, cervical cancer is the fifth most common cancer and the seventh
most common cancer cause of death for Aboriginal and Torres Strait Islander women [3].

The NCSP offered biennial Papanicolaou (Pap) smear tests to women aged 18–69 years until
recently [1]. In December 2017, the program was updated, offering women aged 25–74 five-yearly
human papillomavirus (HPV) cervical screening tests [1]. Cervical screening tests are available at no
cost for most Australian women through the universal health insurance scheme, Medicare; although
providers may charge a low service fee. In the pre-2017 program, there was no mechanism to invite
women for their first eligible screening test. However, once screened and registered on the then
state-based register, women could be recalled for subsequent screening tests. In addition, some primary
health care (PHC) centres have electronic information systems capable of inviting and/or recalling
clients for cervical screening.

Cervical screening can prevent cervical cancer through detection of precancerous cervical
abnormalities and reduce morbidity and mortality due to early detection of cancerous abnormalities [1].
Participation in cervical screening was 56% for all Australian women in 2015–2016 and this has been
relatively consistent over time (peak: 64% in 1998–1999) [1]. There are no national estimates of screening
participation for Aboriginal and Torres Strait Islander women. This is largely due to deficiencies in
screening registry data [4]; however, population estimates for the state of Queensland suggest rates
for Aboriginal and Torres Strait Islander women are much lower than for non-Indigenous women
(2010–2011: 34% Aboriginal and Torres Strait Islander women vs. 56% for non-Indigenous women) [5].

Cervical screening is offered almost exclusively in the PHC setting in Australia, with data from
the Australian Institute of Health and Welfare (AIIHW) National Key Performance Indicators for
Aboriginal and Torres Strait Islander primary health care reports showing persistent and large variation
in the delivery of cervical screening across PHC centres [6,7]. During 2016–2017, 27% of Aboriginal
and Torres Strait Islander women aged 20–69 years who were regular clients at a PHC centre had a
cervical screening test, with centre coverage rates ranging from 0% to just over 70% [6]. Similarly,
during 2013–2014 the median coverage was 31%, with wide between-centre variation [7].

Service-level factors underlying this variation in cervical screening service delivery need to be better
understood in order to identify service delivery improvements to increase participation in screening and
cervical cancer outcomes for Aboriginal and Torres Strait Islander women. With sustained screening
and HPV vaccination coverage, Australia is predicted to reach elimination targets by 2020 [8]. However,
reaching elimination targets for Aboriginal and Torres Strait Islander women will be delayed if these
programs are not meeting the needs of these women. This study uses data collected for a large-scale
continuous quality improvement program (CQI) to identify factors associated with variation in cervical
screening coverage between Indigenous PHC centres across Australia.

2. Materials and Methods

2.1. Study Context and Design

Data were collected through the Audit and Best Practice for Chronic Disease (ABCD) National
Research Partnership (‘The ABCD Partnership’), a national CQI initiative that aimed to improve
provision of PHC in Aboriginal and Torres Strait Islander communities. Herein, Indigenous PHC
centres refer to community-controlled and government-managed health services whose service
populations include a substantial proportion of Aboriginal and Torres Strait Islander people and which
were established to meet the needs of this population.
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The protocol and planning of the ABCD project have been described in previous studies [9–11].
Briefly, the ABCD Partnership used a CQI approach to enhance health outcomes by assisting Indigenous
PHC centres to assess and improve their systems for delivery of best-practice care, typically on an annual
basis. Participating centres received automated reporting, training, and site support for conducting
audits according to standard protocols, which was provided by One21Seventy, a not-for-profit agency
affiliated with the ABCD Partnership [12]. The clinical audit tools cover various aspects of PHC
including chronic illness care, child health, maternal health, preventive care, rheumatic heart disease
and mental health. In total, 175 Indigenous PHC centres across five Australian states and territories
participated in the ABCD Partnership. Of these, 135 centres used the preventive health audit tool,
which includes cervical screening, and data from these services is included in the current study.

2.2. Data Collection

Over the period 2005–2014, participating centres used the Preventive Care audit tool [9] at least
once and de-identified CQI audit data were provided by these centres to the ABCD Partnership for
analysis. The purpose of this audit tool was to determine whether recommended preventive services
were delivered to clients in the previous 24 months. The audit tool and parameters of the outcome
measures were developed by an expert working group and based on evidence and best-practice
guidelines. Clients were included in the audit if they: (1) were aged between 15 and 64 years; (2) were
resident in the community for at least six of the last 12 months; (3) had no diagnosis of diabetes,
hypertension, coronary heart disease, chronic heart failure, rheumatic heart disease or chronic kidney
disease; (4) were not pregnant or were less than 6 weeks postpartum at the time of audit; (5) had a
registered attendance at the PHC in the previous 24 months. All clients from participating centres
were included in the audit if there were less than 30 eligible clients at that centre, but a random sample
of at least 30 were selected if there were more than 30 eligible clients. Based on these criteria, clinical
audit data were initially available for 8150 female clients.

To align with the NCSP two-year recommended screening interval that was current at the time of
the study [1], we aimed to quantify the proportion of women at each participating PHC centre who
had biennial cervical screening tests. However, as records were de-identified, it was not possible to
link individuals’ records across audits. This introduced the potential for double counting of the same
women across successive audit periods. Subsequently, when a centre had two consecutive audits
within a two-year period, we retained only data from the first audit (excluding 3681 related audit
records from consecutive audits). The NCSP’s target age group at the time of the study was 20–69 years;
subsequently, 640 audit records for PHC centre clients aged 15 to 19 years were excluded from the
analysis. A further 28 women were excluded due to missing data. In total, 3801 female client records
from 135 distinct Indigenous PHC centres were included in the final analysis.

2.3. PHC Centre Characteristics

Data collected about the centre characteristics included: year of audit, geographical location;
jurisdiction; estimated number of Aboriginal and/or Torres Strait Islander people in the service
area (hereafter referred to as population size); whether the centre was government-operated or
community-controlled; and the total number of audits of the CQI program that the centre had
participated in. The geographical location of each Indigenous PHC centre was categorized into very
remote, remote and non-remote, using the Australian Standard Geographical Classification (AGSC) [13].
Population size was categorized as less than 500 people, 501–999 people, or equal to and more than
1000 people. Due to the small number of clients from some states and territories, this analysis does not
report on screening by jurisdiction.

2.4. Client Characteristics

Client data included: age at the time of audit (in 5 year age groups); Indigenous status (‘Aboriginal
and Torres Strait Islander’ and ‘non-Indigenous’); time between the audit date and the most recent
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PHC attendance (“<6 months” and “≥6 months”); and whether the client had been first seen by an
Aboriginal Health Worker (AHW) or another health professional at their last attendance. Date of
last attendance recorded refers to the last PHC centre visit irrespective of the reason for the visit.
This variable is included in the multivariable analysis as an indicator of patient engagement with
their primary health care, which has been used in previous ABCD analyses. For consistency and
comparability across ABCD analyses, we used the same cut-point for this measure. The type of staff

member seen as the first point of contact at the last attendance is an indicator of involvement of
Aboriginal and Torres Strait Islander health workers in clinical processes.

2.5. Outcome Measure

Women were classified as screened if they had a PHC record of a cervical screening test (i.e., a Pap
smear) in the two-year audit period; all other eligible women from participating centres were classified
as unscreened in that period.

2.6. Statistical Analysis

Stata (version 15) software (StataCorp, College Station, TX, USA) was used to perform the
statistical analysis. We used unadjusted logistic regression to calculate crude odds ratios to describe the
association between each of the centre and client characteristics and cervical screening. We then used
multilevel logistic regression models to quantify the independent associations of each characteristic
after adjusting for other characteristics in the model. This approach takes the clustered nature of the
data into account (i.e., clients are nested within PHC centres) [14]. A sequential approach was used to
develop the multilevel models and assess the contribution of each level to the variance explained [14].
First, we fit the “null” model with no explanatory variables to quantify the between-centre variation
(i.e., cervical screening and centre ID were included in the model only). Second, a centre-level model
was created by adding measured PHC centre characteristics to the null model. Third, a full model,
with both centre and client characteristics, was developed. Potential interactions among centre-level
and client-level characteristics were added in the full model in a stepwise manner and their significance
was assessed, based on effect size and p-value (<0.05). Effect size, namely the odds ratios, and
confidence intervals were used to assess the importance of each variable in the model. The reduction
in the total model variance due to the addition of client-level variables to the centre-level model was
calculated using proportional change in variance (PCV) [15].

2.7. Ethics Approval

Ethical approval for the ABCD National Research Partnership was obtained from research
ethics committees in each relevant Australian jurisdiction: Human Research Ethics Committee of the
Northern Territory Department of Health and Menzies School of Health Research (HREC EC00153);
Central Australian Human Research Ethics Committee (HREC-12-53); New South Wales Greater
Western Area Health Service Human Research Committee (HREC/11/GWAHS/23); Queensland Human
Research Ethics Committee Darling Downs Health Services District (HREC/11/QTDD/47); South
Australian Aboriginal Health Research Ethics Committee (04-10-319); Curtin University Human
Research Ethics Committee (HR140/2008); Western Australian Country Health Services Research
Ethics Committee (2011/27); Western Australia Aboriginal Health Information and Ethics Committee
(111-8/05); and University of Western Australia Human Research Ethics Committee (RA/4/1/5051).

3. Results

3.1. Primary Health Care Centre and Client Characteristics

Characteristics of the 135 participating PHC centres are described in Table 1. The PHC centres
contributed records from multiple audits (between one and four), with a minimum of 37 participating
centres in 2007–2008 and a maximum of 77 in 2011–2012. Most of the centres were located in very remote
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areas (73%) and in either Queensland (36%) or the Northern Territory (46%), were government-operated
(73%), and had completed at least one follow-up audit after the baseline audit (49%).

Table 1. Associations between Indigenous primary health care centre (n = 135) characteristics and
cervical screening among female clients (n = 3801) 1.

Characteristic
Participating

Centres
n (%)

Unadjusted Odds Ratio 3 Adjusted Odds Ratio 4

(95% CI) (95% CI)

Audit Year
2005–2006 40 (30) 2 1.00 1.00
2007–2008 37 (27) 1.40 (1.08–1.81) 0.96 (0.68–1.39)
2009–2010 45 (33) 1.04 (0.81–1.32) 0.68 (0.47–0.97)
2011–2012 77 (57) 1.51 (1.22–1.87) 0.88 (0.59–1.31)
2013–2014 56 (41) 1.26 (1.00–1.57) 0.65 (0.41–1.04)

χ2(4) = 24, p < 0.001

PHC Governance
Community-controlled 37 (27) 1.00 1.00
Government 98 (73) 1.35 (1.17–1.56) 1.04 (0.69–1.56)

χ2(1) = 18, p < 0.001

Number of completed baseline and follow up audits
Baseline audit 69 (51) 1.00 1.00
1–2 follow-up audits 21 (16) 1.33 (0.13–1.56) 1.63 (1.28–2.07)
≥3 follow-up audits 45 (33) 1.12 (0.96–1.31) 1.86 (1.35–2.57)

χ2(2) = 13, p = 0.002

Location Remoteness Location (<500) 5

Non-remote 20 (15) 1.00 NR: 1.00
Remote 16 (12) 0.95 (0.73–1.25) R: 0.30 (0.28–2.60)
Very remote 99 (73) 2.15 (1.77–2.62) VR: 1.09 (0.11–10.70)

χ2(2) = 105, p < 0.001

Location (501–999) 5

Service Population Size NR: 1.00
<500 66 (49) 1.00 R: 0.97 (0.45–2.11)
501–999 24 (18) 0.82 (0.68–0.97) VR: 2.44 (1.16–5.10)
≥1000 45 (33) 0.41 (0.36–0.48)

χ2(2) = 149, p < 0.001 Location (≥1000) 5

NR: 1.00
R: 1.55 (0.90–2.67)
VR: 1.54(1.13–2.09)

Jurisdiction 6

Northern Territory 62 (46) 1.93 (1.71–2.50) -
Queensland 48 (36) 2.07 (1.61–2.32) -
Other (NSW, WA, SA) 25 (19) 1.00 -

χ2(2) = 64, p < 0.001

Notes: Abbreviations: 95% CI: 95% confidence interval; NR: non-remote; R: Remote; VR: very remote; NSW: New
South Wales; WA: Western Australia; SA: South Australia. 1 Women are classified as having received a cervical
screening test if a Pap smear is documented in the previous two years. 2 The percentages reported here represent
the proportion of the 135 participating PHC centres that contributed audit records in each audit year. As centres
may have participated in multiple audits (up to four), the total number of centres across audit years totals more than
100%. 3 Odds Ratio (Yes: No) of women receiving a PHC record of a Pap test in previous two years. 4 Adjusted for
all centre-level variables in Table 1 and client-level variables in Table 2 using a multilevel logistic regression model.
5 Significant interaction between Location and Service Area Population size (NR: Non-remote, R: Remote, VR: Very
remote). 6 Due to small cell sizes, NSW, WA, and SA were grouped into ‘Other’ jurisdiction. Jurisdiction was not
included in the multivariable model as collapsing the variable made it difficult to interpret.
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Table 2. Associations between characteristics of women (n = 3801) attending Indigenous primary
health care centres (n = 135) and cervical screening in the previous two years 1.

Characteristic
Women

n (%)
Screened Unadjusted Odds

Ratio 2
Adjusted Odds

Ratio 3

% (95% CI) (95% CI)

Age (years)
20–24 800 (21) 48 0.75 (0.61–0.93) 0.63 (0.50–0.80)
25–29 674 (18) 55 1.00 1.00
30–34 494 (13) 51 0.85 (0.67–1.07) 0.82 (0.63–1.06)
35–39 462 (12) 52 0.88 (0.69–1.11) 0.87 (0.67–1.14)
40–44 485 (13) 50 0.81 (0.64–1.03) 0.78 (0.60–1.02)
45–49 385 (10) 48 0.76 (0.59–0.98) 0.75 (0.56–0.99)
50–54 236 (6) 43 0.61 (0.46–0.83) 0.60 (0.43–0.84)
55–59 163 (4) 44 0.63 (0.45–0.90) 0.52 (0.35–0.87)
60–64 102 (3) 34 0.43 (0.28–0.66) 0.36 (0.22–0.59)

χ2(8) = 26, p < 0.001

Indigenous status 4

Non-Indigenous 260 (7) 48 0.94 (0.73–1.21) 1.02(0.74–1.41)
Indigenous 3378 (89) 50 1.00 1.00
Not stated 163 (4) 37 0.60 (0.43–0.83) 0.80 (0.53–1.20)

χ2(2) = 10, p = 0.007

Time since last attendance
≤6 months 2963 (78) 53 1.00 1.00
>6 months 838(22) 36 0.48 (0.41–0.57) 0.51 (0.42–0.61)

χ2(1) = 83, p < 0.001

Health professional seen at last
attendance
NDS 2963 (78) 50 1.00 1.00
AHW 685 (18) 47 0.87 (0.74–1.02) 0.96 (0.77–1.19)
Unknown 153 (4) 43 0.75 (0.54–1.04) 0.82 (0.53–1.26)

χ2(2) = 5, p = 0.07

Notes: Abbreviations: 95% CI: 95% confidence interval; NDS: Nurses, Doctors, Specialists or Other; AHW: Aboriginal
Health Worker. 1 Women are classified as having received a cervical screening test if a Pap smear is documented in
the previous two years. 2 Odds Ratio (Yes: No) of women receiving a PHC record of a Pap test in previous two years.
3 Adjusted for all centre-level variables in Table 1 and client-level variables in Table 2 using a multilevel logistic
regression model. 4 We recommend caution in comparing Indigenous women to non-Indigenous women in this
study due to the findings only being generalizable to women attending Indigenous PHC centres who voluntarily
enrolled in the ABCD Partnership CQI program and a possible lack of broader documentation within records of
clients with Indigenous status ‘not-stated’.

In total, 3801 records of female clients were included in this analysis (Table 2). On average, each
centre contributed 34 audit records over the study period (range: 3–89). The mean age of the women
at their last attendance in the audit period was 34 years (standard deviation (SD): 11years) and 89%
were identified as Aboriginal and Torres Strait Islander women. For their last PHC centre visit, 78%
attended in the previous six months and 18% of women saw an AHW as their first contact person.

3.2. Cervical Screening

Overall, the average cervical screening coverage rate across the participating centres was 50 percent
(interquartile range (IQR): 29–67%). During 2005 and 2014 there was no significant change in the
median proportion of women screened and the wide variation in the documented cervical screening
coverage was maintained. For each audit year, between zero and three centres had no screening tests
documented (median 1.2).

Before adjustment for potential confounders, PHC governance structure, centre location
remoteness, and service population size were associated with cervical screening (Table 1). Client
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characteristics significantly associated with having had cervical screening were women’s age and
timing of the previous PHC attendance (Table 2).

3.3. Multivariate Analysis

The null sequential multilevel model demonstrated a significant variation in cervical screening
service delivery between PHC centres (variance: 1.01; standard error (se) = 0.17). This variation
reduced by 40% after adjusting for centre-level characteristics (0.61; se = 0.11) but the addition of
client-level factors did not reduce the variance further (0.63; se = 0.12).

There appeared to be a dose–response relationship between the number of CQI audits completed
and the proportion of clients screened (Table 1). Centres that had completed two or more audit cycles
had a higher screening coverage than centres that had completed a baseline audit only. Primary health
care centres in very remote locations had higher screening coverage, particularly for centres with
service populations over 500 people; however, confidence intervals around the point estimates were
wide (Table 1).

Women’s age at their last PHC centre visit was also associated with cervical screening, after
adjusting for centre-level and other client-level factors (Table 2). Women age 25–29 years had the
highest proportion screened and compared to this group, younger women (20–24 years) and older
women, particularly those aged above 50 years, were less likely to have been screened in the previous
24 months.

4. Discussion

This study found wide variation across the participating PHC centres in the proportion of active
female clients who had a cervical screening test in each two-year audit period. A high degree of
between-centre variation has similarly been documented in other ABCD study investigating the
variation in the delivery of other preventive care services [11,16], such as for sexually transmitted
infections (STI) testing [17,18], cardiovascular care [19], and diabetes care [20]. There were a small
number of the PHC centres in the current study that, for some of the years, had no documented
delivery of cervical screening tests, but for half of the centres the coverage rates ranged between almost
one third (29%) and two-thirds (67%) of the women who attended at least once in the past two years.
The AIHW’s National Key Performance Indicator reports found similar between-centre variation in
cervical screening coverage [6,7].

The variation in the delivery of cervical screening services across PHC centres in communities
with predominately Aboriginal and Torres Strait Islander populations is an important finding. While
Australia has among the lowest cervical screening incidence and mortality rates in the world, largely
attributable to the NCSP, Aboriginal and Torres Strait Islander women have persistently higher rates of
cervical cancer than other Australian women, with rates more similar to countries without organised
screening programs. Given cervical screening is almost entirely offered through the PHC system in
Australia, the identification of service factors associated with high and low PHC centre screening
coverage provides opportunities to develop models of care and targeted service delivery improvement
strategies that may reduce the prevailing inequities in cervical cancer in Australia.

Sustained participation in the CQI program appeared to be a key driver behind higher cervical
screening coverage. Ongoing involvement in CQI has previously been associated with improved
best-practice care related to diabetes [20], maternal health [21], child health [22], and general preventive
health [23]. CQI offers access to service-level data, and the tools required to assess and reflect
on this data, to inform locally relevant strategies for service delivery improvements. Length of
time in the CQI program may also reflect other characteristics of the centre that are related to
improved best-practice care. While the centre-level factors measured in this study accounted for a
reasonable proportion of the between-centre variation (40%), a large degree of variation remained
unexplained. Organisational factors (e.g., staffing, organisational structure), the nature and degree
of community linkages, the availability of systems and infrastructure to support ongoing CQI, and



Int. J. Environ. Res. Public Health 2019, 16, 3630 8 of 12

broader policy, workforce and environmental factors are likely to influence both a centre’s capacity and
capability to delivery healthcare services and their level of commitment to a CQI program [16,17,24].
The organisational structure and management style of the centre may play a particularly critical role in
CQI participation. It has been reported that Indigenous PHC centres involved in the ABCD Partnership
CQI program were more likely to have sustained participation in the program if, organizationally, the
centre valued clinical data for service delivery improvement, believed necessary change was within
their means, and had a whole-of-community approach to service delivery [25].

We were unable to explore how the staff profile of centres impacts upon cervical screening
coverage. There is evidence that having female practitioners and trained AHWs on staff to advocate for
and perform cervical screening tests for screen-eligible women leads to increased breast and cervical
screening participation [26,27]. A shortage of female practitioners has previously been identified
as a barrier to breast and cervical screening participation for Aboriginal and Torres Strait Islander
women [26], as well as Indigenous women in other countries [28]. In the current study, Indigenous PHC
centres in very remote areas tended to record higher proportions of cervical screening than for centres
in other areas; consistent with findings from the AIHW’s National Key Performance Indicator reports [6,7].
There is opportunity to learn from these centres and further investigation to identify key enablers of
cervical screening is warranted. Possible reasons for higher levels of screening in remote health centres
includes the relatively large female workforce in remote regions of Australia [29], the utility of specific
models that PHC centres in very remote areas have implemented in order to improve quality of care,
and the different patterns of healthcare utilization-e.g., women in urban and regional areas may attend
other services for their cervical screening while women in very remote areas may be more likely to
rely on their local PHC centre for all their healthcare needs. As the majority of the PHC centres in
this study were from very remote areas (73%), this may explain why the average cervical screening
coverage rate was 50 percent across 2005–2014, compared to 31 percent in 2013–2014 among the centres
involved in the National Key Performance Indicator report [7].

The fact that one quarter of the centres were screening over two-thirds of their client-base, indicates
that there is the potential for Indigenous PHC centres to reach a high level of coverage for Aboriginal
and Torres Strait Islander women. While data derived through the CQI program can guide the design
and implementation of locally relevant strategies to improve the delivery of, and reduce inequalities in,
cervical screening, data at a systems level is also necessary to monitor and evaluate program-level
changes. Recent changes to the new NCSP include the introduction of a new HPV Cervical Screening
Test, an increase to the screening interval (2 years to 5 years), and the option for in-clinic self-sampling,
and each of these factors are likely to impact on cervical screening delivery and participation [1].
As Australia aims towards effective elimination of cervical cancer [8], population-level data to monitor
trends and disparities will be critical if current inequities are to be reduced and not further widened [30].
Historically, monitoring cervical screening participation among Aboriginal and Torres Strait Islander
women has been hindered by a lack of Aboriginal and Torres Strait Islander identification information
on pathology report forms, which is the primary source of data for the jurisdictional registers [4].
While it remains unclear how the new NCSP and its national register will collect and record Aboriginal
and Torres Strait Islander identification information, support for a structured CQI program is likely to
lead to improvements in the delivery of evidence-based care. Additionally, aggregated CQI data from
individual PHC centres can identify trends across areas and over time to inform broader health service
planning and policy development [31]. Clearly, this is an important area that requires ongoing service
innovation, evaluation, and actions to improve cervical screening, which requires both Aboriginal and
Torres Strait Islander leadership and organisational capacity building [23].

Although there appears to be an inverse relationship between age and cervical screening,
client-level factors did not account for additional between-centre variation. In this study, women aged
25–29 years were most likely to have had a screen in the two-year audit period. Similarly, a Queensland
population-based study found that participation was highest among women aged 30 to 49 years, with
participation decreasing with age for those aged 50 years and older [4]. In the broader population, the
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higher cervical screening participation rate among 30–49-year-olds may reflect more women being
opportunistically screened when presenting for ante- and post-natal care. However, in the current
study, pregnant women and those in the first six weeks post-partum were excluded from the study,
and the reason for the increase in screening among the 25–29-year-olds is unknown and warrants
further investigation.

In this study, Aboriginal and Torres Strait Islander women were as likely to be screened as
non-Indigenous women. In interpreting these results, however, we need to be cautious, as the centres
included in this study were those who voluntarily enrolled in the ABCD Partnership CQI program.
It is plausible that these centres may differ from non-participating centres in terms of factors that
impact on the delivery of cervical screening [25]. In addition, data derived from CQI may aid PHC
centres develop locally relevant community engagement activities, particularly for under-screened
clients. Encouraging and supporting CQI processes across all PHC centres in Australia may be one
mechanism through which the predicted elimination of cervical cancer in this country is achievable for
all Australian women.

This study aimed to identify service-level factors associated with variation in the delivery of
cervical screening across Indigenous PHC centres and, for several reasons, the coverage rate across
the participating centres cannot be directly compared to previously published population cervical
screening participation rates. The participation by PHC centres in the ABCD Partnership was voluntary
and selection of centres was not random [9]. As such, the data may not be representative of all
Indigenous PHC centres in Australia, and findings may not reflect cervical screening participation for
women who attend non-participating centres, other types of PHC centres, or who do not use PHC
services. This is likely to at least partially explain why the PHC cervical screening coverage rate was
higher in this study than what has been reported in previous AIHW National Key Performance Indicator
reports [6,7]. This study excluded women who had major chronic conditions, were pregnant during
the audit period, did not have stable residence within the community during the year prior to the audit,
and who were not regular PHC clients (i.e., they had not attended a participating centre in the previous
24 months). These factors are likely to be associated with lower cervical screening participation and
thus the exclusion of these women is likely to over-estimate the actual screening coverage within the
communities included in this study. It is possible that the client eligibility criteria of the CQI program
may have differentially excluded Indigenous and non-Indigenous women and, thus, direct comparison
of these groups of women using these data are not advised.

Additionally, the data used for this analysis were-based solely on clinical records which could
have underestimated actual services delivery. Failure to document services at health centres has been
recognized in a previous study [32], although use of systems to standardised data collection improves
data collection [33]. De-identified data was provided by participating centres, in accordance with
ethical approvals. This meant that we were unable to link women across audit periods to assess
the person-level change in screening participation over time and determine factors associated with
screening regularity. We also had to exclude some annual audits to avoid the double counting of
women; as the then-current recommendation was to screen biennially, a single Pap smear would be
captured in two consecutive CQI audits. This loss in data may have meant some women were missed
in our analysis.

While these data considerations limit our ability to generalize the cervical screening coverage rate
to all Australian PHC centres, the participating health centres represent a reasonably large proportion
of all Indigenous PHC centres, are from a variety of locations across Australia, and have provided
the most detailed and most consistent wide-scale data for Indigenous PHC centres to date. As such,
this dataset provides an important advance on existing evidence regarding he scope of variation in
service delivery performance and the factors associated with this variation. There is growing evidence
that cervical screening participation is lower for Aboriginal and Torres Strait Islander women than
other Australian women [5], and that there is wide variation in the degree to which PHC centres offer
this service [6,7]. New evidence from this study provides support for wide-scale CQI policy and may
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inform the development of targeted service delivery improvement strategies and models of care that
are capable of reducing the disparities in cervical cancer screening and outcomes for Aboriginal and
Torres Strait Islander women.

5. Conclusions

Cervical screening among women attending Indigenous PHCs is variable, with some centres
performing above the national average. This variation provides an opportunity to better understand
the drivers of higher levels of service delivery in cervical cancer prevention and, given the relatively
high coverage in very remote locations, we may be particularly able to learn from the models of care of
centres in these areas. Sustained engagement in CQI has emerged as a clear driver behind primary
health service delivery, not only for cervical screening but for other services. To maximize the benefit
of CQI programs, it is now necessary to understand how organisational, environmental and system
level factors moderate the relationship between CQI participation and service delivery. Indigenous
PHC centres play a critical role in delivering cervical screening to Aboriginal and Torres Strait Islander
women, who experience a disproportionate burden of cervical cancer. Strategies for improving the
delivery of cervical screening by Indigenous PHC centres should be devised by, and for, Aboriginal
and Torres Strait Islander women.

Availability of Data and Materials: The dataset analysed during the current study is not publicly available due to
health centre confidentiality, but aggregated data may be available from the corresponding author on reasonable
request and if consistent with the project’s ethics approvals.

Author Contributions: P.D.B., V.M., B.N., J.B., L.J.W., R.B. and G.G. contributed to the conception of the study
design. B.V. drafted the project proposal. V.M. facilitated data provision and R.B. is the project leader for the
Centre for Research Excellence in Integrated Quality Improvement and ABCD National Research Partnership.
BV prepared the data for analysis, with assistance from A.D. A.D. and B.V. completed data analysis. A.D., with
contribution from all authors, interpreted the findings. B.V. and A.D. drafted the initial manuscript. A.D. drafted
subsequent manuscript drafts. All authors revised the drafts and approved the final manuscript for submission.

Funding: The National Health and Medical Research Council (NHMRC) funded the ABCD National Research
Partnership Project (#545267) and the Centre for Research Excellence in Integrated Quality Improvement (#1078927).
In-kind and financial support was provided by the Lowitja Institute and a range of Community-Controlled and
Government agencies. The study was also supported by the NHMRC-funded Centre of Research Excellence in
Targeted Approaches to Improve Cancer Services for Aboriginal and Torres Strait Islander Australians (TACTICS;
#1153027), the NHMRC-funded Centre of Research Excellence DISCOVER-TT (#1041111), and the Cancer council
NSW STEP ca-CIndA (SRP 13-01; with supplementary funding from Cancer Council WA). A.D. is supported
by a Menzies Early Career Accelerator Fellowship. B.N. was supported by an NHMRC Early Career Research
Fellowship (#1072777) and received a Teaching Relief grant from the University of Western Australia to support
this work. L.J.W. was supported by a NHMRC Early Career Fellowship (#1142035). R.B.’s work was supported by
an ARC Future Fellowship (#FT100100087) between 2010 and 2013. G.G. is supported by a NHMRC Early Career
Fellowship (#1105399). The views expressed in this publication are those of the authors and do not necessarily
reflect the views of the funders.

Acknowledgments: The development of this manuscript would not have been possible without the active support,
enthusiasm and commitment of staff in participating primary health care services, and members of the ABCD
National Research Partnership and the Centre for Research Excellence in Integrated Quality Improvement.

Conflicts of Interest: The authors declare that they have no conflict of interest.

Abbreviations

ABCD Audit and Best Practice for Chronic Disease
AHREC Aboriginal Health Research Ethics Committee
AHW Aboriginal Health Worker
CQI continuous quality improvement
HREC Human Research Ethics Committee
NCSP National Cervical Screening Program
NRP National Research Partnership
NSW New South Wales



Int. J. Environ. Res. Public Health 2019, 16, 3630 11 of 12

NT Northern Territory
PCV Proportional change in variance
PHC primary health care
QLD Queensland
SA South Australia
WA Western Australia

References

1. Australian Institute of Health and Welfare (AIHW). Cervical Screening in Australia 2018; AIHW: Canberra,
Australia, 2018.

2. Luke, C.; Nguyen, A.M.; Heard, A.; Kenny, B.; Shorne, L.; Roder, D. Benchmarking epidemiological
characteristics of cervical cancer in advance of change in screening practice and commencement in vaccination.
Aust. N. Z. J. Public Health 2007, 31, 149–154. [CrossRef]

3. Australian Institute of Health and Welfare (AIHW). Cancer in Aboriginal & Torres Strait Islander People of
Australia (Web Report); Can. No. CAN 109; AIHW: Canberra, Australia, 2018.

4. Whop, L.J.; Cunningham, J.; Condon, J.R. How well is the National Cervical Screening Program performing
for Indigenous Australian women? Why we don’t really know, and what we can and should do about it.
Eur. J. Cancer Care 2014, 23, 716–720. [CrossRef] [PubMed]

5. Whop, L.J.; Garvey, G.; Baade, P. The first comprehensive report on Indigenous Australian women’s inequities
in cervical screening: A retrospective registry cohort study in Queensland, Australia (2000–2011). Cancer
2016, 122, 1560–1569. [CrossRef] [PubMed]

6. Australian Institute of Health and Welfare (AIHW). National Key Performance Indicators for Aboriginal and
Torres Strait Islander Primary Health Care: Results for 2017; AIHW: Canberra, Australia, 2018.

7. Australian Institute of Health and Welfare (AIHW). National Key Performance Indicators for Aboriginal and
Torres Strait Islander Primary Health Care: Results from December 2014; AIHW: Canberra, Australia, 2015.

8. Hall, M.T.; Simms, K.T.; Lew, J.B. The projected timeframe until cervical cancer elimination in Australia:
A modelling study. Lancet Public Health 2018, 4, 19–27. [CrossRef]

9. Bailie, R.; Si, D.; Shannon, C. Study protocol: National research partnership to improve primary health
care performance and outcomes for Indigenous peoples. BMC Health Serv. Res. 2010, 10, 129. [CrossRef]
[PubMed]

10. Bailie, J.; Schierhout, G.; Cunningham, F.; Yule, J.; Laycock, A.; Bailie, R. Partnering to Improve Aboriginal and
Torres Strait Islander Primary Health Care: ABCD National Research Partnership Project; Menzies School of Health
Research: Darwin, Australia, 2015.

11. Bailie, C.; Matthews, V.; Bailie, J. Determinants and Gaps in Preventive Care Delivery for Indigenous
Australians: A cross-sectional analysis. Front. Public Health 2016, 4, 34. [CrossRef]

12. One21Seventy. Improving the Quality of Primary Health Care: A Training Manual for One21Sevently Cycle;
Menzies School of Health Research: Brisbane, Australia, 2009.

13. Australian Bureau of Statistics (ABS). Australian Statistical Geography Standard (ASGS). 12 July
2018. Available online: http://www.abs.gov.au/websidedbs/D3310114.nsf/home/Australian+Statistical+
Geography+Standard+(ASGS) (accessed on 15 August 2018).

14. Sommet, N. Keep calm and learn multilevel logistic modeling: A simplified three-step procedure using Stata,
R., Mplus, and SPSS. Int. Rev. Soc. Psychol. 2017, 30, 203–218. [CrossRef]

15. Merlo, J.; Chaix, B.; Yang, M.; Lynch, J.; Rastam, L. A brief conceptual tutorial of multilevel analysis in
social epidemiology: Linking the statistical concept of clustering to the idea of contextual phenomenon. J.
Epidemiol. Community Health 2005, 59, 443–449. [CrossRef]

16. Bailie, J.; Matthews, V.; Laycock, A. Improving preventive health care in Aboriginal and Torres Strait Islander
primary care settings. Glob. Health 2017, 13, 48. [CrossRef]

17. Nattabi, B.; Girgis, S.; Matthews, V.; Bailie, R.; Ward, J.E. Clinic predictors of better syphilis testing in
Aboriginal primary healthcare: A promising opportunity for primary healthcare service managers. Aust. J.
Prim. Health 2018. [CrossRef]

http://dx.doi.org/10.1111/j.1753-6405.2007.00033.x
http://dx.doi.org/10.1111/ecc.12244
http://www.ncbi.nlm.nih.gov/pubmed/25238027
http://dx.doi.org/10.1002/cncr.29954
http://www.ncbi.nlm.nih.gov/pubmed/27149550
http://dx.doi.org/10.1016/S2468-2667(18)30183-X
http://dx.doi.org/10.1186/1472-6963-10-129
http://www.ncbi.nlm.nih.gov/pubmed/20482810
http://dx.doi.org/10.3389/fpubh.2016.00034
http://www.abs.gov.au/websidedbs/D3310114.nsf/home/Australian+Statistical+Geography+Standard+(ASGS)
http://www.abs.gov.au/websidedbs/D3310114.nsf/home/Australian+Statistical+Geography+Standard+(ASGS)
http://dx.doi.org/10.5334/irsp.90
http://dx.doi.org/10.1136/jech.2004.023473
http://dx.doi.org/10.1186/s12992-017-0267-z
http://dx.doi.org/10.1071/PY17148


Int. J. Environ. Res. Public Health 2019, 16, 3630 12 of 12

18. Nattabi, B.; Matthews, V.; Bailie, J. Wide variation in sexually transmitted infection testing and counselling at
Aboriginal primary health care centres in Australia: Analysis of longitudinal continuous quality improvement
data. BMC Infect. Dis. 2017, 17, 148. [CrossRef] [PubMed]

19. Vasant, B.R.; Matthews, V.; Burgess, C.P.; Connors, C.M.; Bailie, R.S. Wide variation in absolute cardiovascular
risk assessment in Aboriginal and Torres Strait Islander People with type 2 diabetes. Front. Public Health
2016, 4, 37. [CrossRef] [PubMed]

20. Matthews, V.; Schierhout, G.; McBroom, J. Duration of participation in continuous quality improvement: A
key factor explaining improved delivery of type 2 diabetes services. BMC Health Serv. Res. 2014, 14, 578.
[CrossRef] [PubMed]

21. Gibson-Helm, M.E.; Teede, H.J.; Rumbold, A.R.; Ranasinha, S.; Bailie, R.S.; Boyle, J.A. Continuous quality
improvement and metabolic screening during pregnancy at primary health centres attended by Aboriginal
and Torres Strait Islander women. Med. J. Aust. 2015, 203, 369–370. [CrossRef] [PubMed]

22. McAullay, D.; McAuley, K.; Bailie, R. Sustained participation in annual continuous quality improvement
activities improves quality of care for Aboriginal and Torres Strait Islander children. J. Paediatr. Child Health
2018, 54, 132–140. [CrossRef] [PubMed]

23. Bailie, J.; Laycock, A.; Matthews, V.; Peiris, D.; Bailie, R. Emerging evidence of the value of health assessments
for Aboriginal and Torres Strait Islander people in the primary healthcare setting. Aust. J. Prim. Health 2018,
25, 1–5. [CrossRef] [PubMed]

24. Bailie, R.; Matthews, V.; Larkins, S. Impact of policy support on uptake of evidence-based continuous quality
improvement activities and the quality of care for Indigenous Australians: A comparative case study. BMJ
Open 2017, 7, e016626. [CrossRef] [PubMed]

25. Schierhout, G.; Hains, J.; Si, D. Evaluating the effectiveness of a multifaceted, multilevel continuous quality
improvement program in primary health care: Developing a realist theory of change. Implement. Sci. 2013, 8,
119. [CrossRef]

26. Reath, J.; Carey, M. Breast and cervical cancer in Indigenous women—Overcoming barriers to early detection.
Aust. Fam. Physician 2008, 37, 178–182.

27. Panaretto, K.S.; Dallachy, D.; Manessis, V. cervical smear participation and prevalence of sexually transmitted
infections in women attending a community-controlled Indigenous health service in north Queensland. Aust.
N. Z. J. Public Health 2006, 30, 171–176. [CrossRef]

28. Maar, M.; Burchell, A.; Little, J. A qualitative study of provider perspectives of structural barriers to cervical
cancer screening among First Nations women. Women’s Health Issues 2013, 23, 2319–2325. [CrossRef]
[PubMed]

29. Lenthall, S.; Wakerman, J.; Opie, T. Nursing workforce in very remote Australia, characteristics and key
issues. Aust. J. Rural Health 2011, 19, 32–37. [CrossRef] [PubMed]

30. Whop, L.J.; Cunningham, J.; Garvey, G.; Condon, J.R. Towards global elimination of cervical cancer in all
groups of women. Lancet Oncol. 2019, 20, e238. [CrossRef]

31. Gibson-Helm, M.E.; Bailie, J.; Matthews, V.; Laycock, A.F.; Boyle, J.A.; Bailie, R.S. Identifying evidence-practice
gaps and strategies for improvement in Aboriginal and Torres Strait Islander maternal health care. PLoS
ONE 2018, 13, e0192262. [CrossRef] [PubMed]

32. Strange, K.C.; Zyzanski, S.J.; Smith, T.F. How valid are medical records and patient questionnaires for
physician profiling and health services research? A comparison with direct observation of patients visits.
Med. Care 1998, 36, 851–867. [CrossRef] [PubMed]

33. Chow, J.; Yvon, C.; Stranger, T. How complete are out clerkings? A project aimed at improving the quality of
medical records by using standardised proforma. BMJ Qual. Improv. Rep. 2014, 2. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12879-017-2241-z
http://www.ncbi.nlm.nih.gov/pubmed/28201979
http://dx.doi.org/10.3389/fpubh.2016.00037
http://www.ncbi.nlm.nih.gov/pubmed/27014674
http://dx.doi.org/10.1186/s12913-014-0578-1
http://www.ncbi.nlm.nih.gov/pubmed/25408165
http://dx.doi.org/10.5694/mja14.01660
http://www.ncbi.nlm.nih.gov/pubmed/26510809
http://dx.doi.org/10.1111/jpc.13673
http://www.ncbi.nlm.nih.gov/pubmed/28833811
http://dx.doi.org/10.1071/PY18088
http://www.ncbi.nlm.nih.gov/pubmed/30636669
http://dx.doi.org/10.1136/bmjopen-2017-016626
http://www.ncbi.nlm.nih.gov/pubmed/28982818
http://dx.doi.org/10.1186/1748-5908-8-119
http://dx.doi.org/10.1111/j.1467-842X.2006.tb00112.x
http://dx.doi.org/10.1016/j.whi.2013.06.005
http://www.ncbi.nlm.nih.gov/pubmed/23993479
http://dx.doi.org/10.1111/j.1440-1584.2010.01174.x
http://www.ncbi.nlm.nih.gov/pubmed/21265923
http://dx.doi.org/10.1016/S1470-2045(19)30237-2
http://dx.doi.org/10.1371/journal.pone.0192262
http://www.ncbi.nlm.nih.gov/pubmed/29415024
http://dx.doi.org/10.1097/00005650-199806000-00009
http://www.ncbi.nlm.nih.gov/pubmed/9630127
http://dx.doi.org/10.1136/bmjquality.u203012.w1388
http://www.ncbi.nlm.nih.gov/pubmed/26734242
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.


© 2019. This work is licensed under
https://creativecommons.org/licenses/by/4.0/ (the “License”). 

Notwithstanding the ProQuest Terms and Conditions, you may use this
content in accordance with the terms of the License.


	Introduction 
	Materials and Methods 
	Study Context and Design 
	Data Collection 
	PHC Centre Characteristics 
	Client Characteristics 
	Outcome Measure 
	Statistical Analysis 
	Ethics Approval 

	Results 
	Primary Health Care Centre and Client Characteristics 
	Cervical Screening 
	Multivariate Analysis 

	Discussion 
	Conclusions 
	References

