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Abstract

Objective: Women living with mental health conditions have lower cervical cancer screening rates and higher mortal-
ity. More evidence is needed to target health system improvement efforts. We describe overall and age-specific cervical 
cancer screening rates in mental health service users in New South Wales.

Methods: Cervical cancer screening registers were linked to New South Wales hospital and community mental health 
service data. Two-year cervical screening rates were calculated for New South Wales mental health service users aged 
20–69 years (n = 114,022) and other New South Wales women (n = 2,110,127). Rate ratios were compared for strata of 
age, socio-economic disadvantage and rural location, and overall rates compared after direct standardisation.

Results: Only 40.3% of mental health service users participated in screening, compared with 54.3% of other New South 
Wales women (incidence rate ratio = 0.74, 95% confidence interval = [0.74, 0.75]). Differences in age, social disadvan-
tage or rural location did not explain screening gaps. Screening rates were highest in mental health service users aged 
<35 years (incidence rate ratios between 0.90 and 0.95), but only 15% of mental health service users aged >65 years 
participated in screening (incidence rate ratio = 0.27, 95% confidence interval = [0.24, 0.29]).

Conclusion: Women who use mental health services are less likely to participate in cervical cancer screening. Rates 
diverged from population rates in service users aged ⩾35 years and were very low for women aged >65 years. Interven-
tion is needed to bridge these gaps. New screening approaches such as self-testing may assist.
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Introduction

Cervical cancer screening programmes are an important 
strategy for reducing preventable cancer deaths. Australia’s 
free national screening programme has contributed to a 
halving of cervical cancer mortality over the past three dec-
ades (Australian Government Department of Health, 2022). 
There have been significant recent changes in cervical can-
cer prevention, screening methods and awareness (James 
et al., 2017; Nagendiram et al., 2020; Woodhead et al., 
2016), including a shift from cytology-based screening 
every 2 years to the human papilloma virus (HPV) every 
5 years (Hall et al., 2019). However, only around 62% of 
eligible women participating in screening (Australian 
Institute of Health and Welfare, 2022) and cervical cancer 
remains an important cause of mortality, with 2 deaths per 
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100,000 Australian women annually (Australian Institute 
of Health and Welfare, 2018, 2022). Barriers to cervical 
screening participation include practical and cost issues as 
well as the intimate nature and discomfort of screening pro-
cedures (Brown et al., 2019).

Australian women with serious mental health conditions 
are 27% more likely to die from cervical, uterine or ovarian 
cancer than other women of the same age, despite having 
similar incidence of these cancers (Kisely et al., 2013). 
Reduced screening participation is one likely cause of this 
increased mortality (Kisely et al., 2016; Solmi et al., 2020).

A recent meta-analysis (Solmi et al., 2020) identified 23 
studies of cervical screening rates in women with mental 
illness. In pooled estimates from those studies, mental ill-
ness was associated with reduced cervical screening (odds 
ratio [OR] 0.89, 95% confidence interval [CI] = [0.84, 
0.95]), and studies examining schizophrenia or affective 
psychoses reported the lowest rates. However, screening 
rates were not significantly reduced in studies which also 
adjusted for personal or demographic risk factors for 
reduced screening participation (OR for adjusted studies 
0.91, 95% CI = [0.82, 1.01]).

Only two previous studies have examined cervical can-
cer screening rates in Australian mental health service 
users. An unadjusted survey of 100 hospital and commu-
nity mental health service users (Owen et al., 2002), found 
that 76% self-reported cervical screening in the previous 
2 years. A recent national linkage study (Tuesley et al., 
2019) used prescription of second-generation antipsy-
chotics or Lithium as a marker of severe mental illness. 
The study found that after adjusting for state or territory 
of residence and past general practitioner (GP) visits, 
women with mental illness were 17% less likely to have 
had recent cervical screening compared with other 
Australians. That study did not adjust for socio-economic 
disadvantage or urban–rural location within states or 
territories.

More evidence is needed to understand these screen-
ing gaps and target improvement efforts. No studies have 
examined how cervical screening rates vary with age in 
mental health service users, or the extent to which differ-
ences in screening rates may be explained by differences 
in socio-economic disadvantage or rural location. In this 
study, we used linked data from the National Cervical 
Screening Program to estimate screening participation 
rates in women using specialised mental health services 
in New South Wales (NSW), Australia. We compared 
rates for individual strata of age, socio-economic disad-
vantage and rural location, and estimated overall rate dif-
ferences using direct standardisation. This study is part of 
the NSW Health Mental Health Living Longer project 
(Sara et al., 2019), an ongoing population-wide data link-
age which aims to build data to understand and reduce 
premature mortality in people using NSW public mental 
health services.

Method
Setting and context
NSW has a current population of approximately 8.1 million 
people. Australia’s National Cervical Screening Program 
(Australian Institute of Health Welfare, 2013) offers free 
screening to people aged 20–69 years. The programme tar-
gets all people with a cervix, including women, transgender 
men, intersex people and non-binary people. During the 
period covered by this study, screening by Papanicolaou 
(Pap) test was offered 2 yearly. The NSW Pap Test Register 
recorded test results and personal details for all NSW 
screening participants undergoing Pap tests, cervical histol-
ogy tests or HPV tests from public or private health provid-
ers (NSW Cancer Institute, 2015).

Mental health service users in this study were defined by 
contact with public (state operated) community mental 
health services or any (public or private) hospital admission 
for mental health care. Mental health care in NSW is mainly 
government funded or subsidised. Approximately two-
thirds of hospital admissions for mental health care occur in 
state government funded (public) hospitals. Public commu-
nity mental health services provide longer-term care for 
people with severe or enduring mental health conditions as 
well as emergency and acute community mental health 
care, and are accessed by approximately 2% of the NSW 
population each year (Australian Institute of Health and 
Welfare, 2023). Our study does not include data on 
Commonwealth-government or privately funded services 
provided in primary care and office-based specialist set-
tings, which are accessed by approximately 11% of the 
NSW population each year.

Study design and data sources
We used NSW Pap Test Register data from 1 July 2015 to 
30 June 2017 to estimate cervical cancer screening rates for 
all NSW women aged 20–69 years in that period. Population 
denominators were corrected for the proportion in each age 
group estimated to have an intact cervix ( ‘hysterectomy 
fraction’) (Taylor and Rushworth, 1998), using Australian 
national reference data (Australian Institute of Health and 
Welfare, 2021). We excluded residents of other states or 
countries at the time of screening, and individuals with four 
or more screening results recorded within the 2-year period 
because these may have reflected data linkage error.

We linked screening records with NSW Hospital and 
Community Mental Health data collections to define peo-
ple who had at least one in-scope mental health contact dur-
ing the study period or in the 2 years prior. NSW Health 
data collections for this period record sex and not gender: 
only records where sex was recorded as female were 
included. In scope contacts were defined as either (1) 
admission for mental health care to any NSW public or pri-
vate hospital, or (2) contact with any NSW government-
funded (public) community mental health services.
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Analysis

Data assembly and statistical analysis were conducted in 
SAS v9.4. We defined cervical cancer screening rates per 
100,000 for mental health service users and compared these 
with other NSW residents by calculating adjusted Incidence 
Rate Ratios (aIRR) and 95% confidence intervals after 
standardisation for age (in 5-year bands), rurality and socio-
economic disadvantage. Disadvantage was estimated from 
the person’s area of residence, using the Index of Relative 
Socioeconomic Disadvantage (IRSD) (Australian Bureau 
of Statistics, 2006). This index is calculated using census-
derived variables measuring income, government welfare 
support, education, home ownership, employment, house-
hold structure and English language proficiency. For analy-
sis of disadvantage, regions were divided at the quintiles to 
create five groups of roughly equal population size. Rurality 
was defined based on the Accessibility/Remoteness Index 
of Australia Plus (ARIA) index (Australian Bureau of 
Statistics, 2018), which divides Australia into five levels of 
remoteness. ‘Remote’ and ‘Very Remote’ levels were 
grouped together for analysis because of low population 
and service-user numbers in ‘Very Remote’ areas.

Ethics and governance

The study was approved by the NSW Population and Health 
Service Research Ethics Committee (HREC/17/CIPHS/48.
CINSW Refs 2017/|HRE1105, 2019/UMB0208). The pro-
gramme is governed by a Steering Committee with includes 
peak organisations representing NSW health consumers, 
mental health service users and carers.

Results

During the study period the NSW population averaged 
2,224,149 women aged 20–69 years, of whom 114,022 
(5.1%) had at least one in-scope mental health contact; 30% 
of mental health service users had no diagnosis recorded, 
17% had at least one recorded diagnosis of psychosis and a 
further 10% had received more than 2 years of continuous 
mental health care. Psychosis diagnoses were more com-
mon in older service users: 25% of women aged 55–69 years 
had a recorded diagnosis of psychosis, compared with 10% 
of women aged 20–34 years. Table 1 shows the proportion 
of women who participated in cervical cancer screening 
during the study period after adjusting for hysterectomy 
fractions and duplicate tests. Cervical cancer screening 
rates were lower in mental health service users for all age 
groups and regions. Only 40.3% of mental health service 
users had participated in the National Cervical Screening 
Program in the past 2 years, compared with 54.3% of other 
NSW women (IRR = 0.74, 95% CI = [0.74, 0.75]) (Table 
2). Standardisation for age alone or in combination with 
socio-economic status or rurality produced only negligible 
changes in estimated rates or relative risk ratios.

Screening rates differed substantially with age (Table 1, 
Figure 1). In women aged ⩽34 years, screening rates in 
mental health service users were only 5–10% lower than in 
other NSW women (IRRs ranged from 0.90 to 0.95). 
However, screening rates diverged steadily from age 35 to 
39 (IRR = 0.79, 95% CI = [0.77, 0.81]) to age 60–64 
(IRR = 0.60, 95% CI = [0.57, 0.63]). There was a steep 
drop in screening rates in mental health service users aged 
⩾65 years, who had a screening rate of only 15% compared 
with 56% in other NSW women of the same age (IRR = 0.27, 
95% CI = [0.24, 0.29]). There was a strong socio-economic 
gradient to cervical cancer screening in the overall NSW 
population, with higher screening rates (72%) in more 
advantaged areas, and lower rates (41%) in the most disad-
vantaged areas. However, in mental health service users 
this gradient was much less evident, with screening rates 
ranging from 46% in the most advantaged regions to 37% 
in most disadvantaged regions. As a result, the gap in rates 
between mental health service users and other NSW women 
was widest in the most advantaged regions (IRR = 0.64, 
95% CI = [0.63, 0.66]), and narrowest in more disadvan-
taged regions (IRR = 0.90, 95% CI = [0.88, 0.92]).

For the NSW population, cervical screening rates were 
slightly higher in metropolitan and inner regional areas, 
and lowest in the outer regional and remote areas. Mental 
health service users had lower screening rates in all parts of 
the state, with the lowest rate (33%) for mental health ser-
vice users in remote and very remote regions.

Discussion
This study describes cervical cancer screening rates in 
114,000 women who had received mental health care in the 
hospital or public community settings in NSW. Mental 
health service users were 26% less likely to participate in 
cervical cancer screening compared with 2.1 million other 
NSW women of the same age. We estimate that approxi-
mately 16,000 additional NSW mental health service users 
would have been screened in this period if participation 
rates matched those of the broader population. This screen-
ing gap has potentially serious impacts on cancer morbidity 
and mortality.

Many factors may contribute to low cervical screening 
participation in mental health service users. Socio-economic 
disadvantage and rural residence are associated with 
increased risk of mental health disorders (Isaacs et al., 
2018), lower cervical cancer screening rates (Australian 
Institute of Health and Welfare, 2022) and reduced access 
to range of preventive and primary health care (Olver et al., 
2011). Australians with private health insurance are also 
more likely to participate in health screening such as pap 
smears (Rana et al., 2020). However, our findings showed 
that mental health service users did not have the same socio-
economic gradient in screening rates as seen in other NSW 
residents, so that the largest ‘screening gap’ occurred in 
more advantaged areas where population rates are highest. 
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Table 1. Cohort characteristics and stratum-specific cervical cancer screening rates for NSW mental health service users 
compared to other NSW residents, 2015–2017.

Mental health service users Other NSW women  

 
Screened 
(n)

Population
(n)

Screening rate
Pct [95% CI]

Screened
(n)

Population
(n)

Screening rate
Pct [95% CI]

Incidence rate ratio
[95% CI]

Age group
 20–24 5613 20,060 28.0 [27.3, 28.7] 74,397 238,198 31.2 [31.0, 31.5] 0.90 (0.87, 0.92]
 25–29 6146 14,812 41.5 [40.5, 42.5] 121,026 270,419 44.8 [44.5, 45.0] 0.93 [0.90, 0.95]
 30–34 7451 14,604 51.0 [49.9, 52.2] 143,850 268,355 53.6 [53.3, 53.9] 0.95 [0.93, 0.97]
 35–39 7145 15,366 46.5 [45.4, 47.6] 137,146 233,957 58.6 [58.3, 58.9] 0.79 [0.77, 0.81]
 40–44 5754 12,466 46.2 [45.0, 47.4] 135,965 228,310 59.6 [59.2, 59.9] 0.78 [0.75, 0.80]
 45–49 4521 11,115 40.7 [39.5, 41.9] 132,731 208,193 63.8 [63.4, 64.1] 0.64 [0.62, 0.66]
 50–54 3720 8559 43.5 [42.1, 44.9] 121,282 195,415 62.1 [61.7, 62.4] 0.70 [0.68, 0.72]
 55–59 2982 7393 40.3 [38.9, 41.8] 111,949 179,967 62.2 [61.8, 62.6] 0.65 [0.63, 0.67]
 60–64 1984 5496 36.1 [34.5, 37.7] 92,745 153,857 60.3 [59.9, 60.7] 0.60 [0.57, 0.63]
 65–69 614 4151 14.8 [13.6, 16.0] 74,491 133,456 55.8 [55.4, 56.2] 0.27 [0.24, 0.29]

Remoteness area
 Major cities 32,903 78,445 41.9 [41.5, 42.4] 888,714 1,635,724 54.3 [54.2, 54.4] 0.77 [0.76, 0.78]
 Inner regional 9846 26,090 37.7 [37.0, 38.5] 202,612 362,073 56.0 [55.7, 56.2] 0.67 [0.66, 0.69]
 Outer regional 2508 7001 35.8 [34.4, 37.3] 49,303 105,982 46.5 [46.1, 46.9] 0.77 [0.74, 0.80]
 Remote/very remote 301 911 33.0 [29.4, 37.0] 3187 6520 48.9 [47.2, 50.6] 0.68 [0.60, 0.76]

Socio-economic disadvantage
 1st (most) 6754 18,485 36.5 [35.7, 37.4] 163,629 402,615 40.6 [40.4, 40.8] 0.90 [0.88, 0.92]
 2nd 12,013 31,954 37.6 [36.9, 38.3] 168,517 391,794 43.0 [42.8, 43.2] 0.87 [0.86, 0.89]
 3rd 8903 21,574 41.3 [40.4, 42.1] 231,480 434,299 53.3 [53.1, 53.5] 0.77 [0.76, 0.79]
 4th 8154 19,312 42.2 [41.3, 43.1] 261,304 438,580 59.6 [59.4, 59.8] 0.71 [0.69, 0.72]
 5th (least) 9396 20,381 46.1 [45.2, 47.0] 317,929 443 676 71.7 [71.4, 71.9] 0.64 [0.63, 0.66]

CI: confidence interval.

Table 2. Cervical cancer screening rates in NSW mental health service users aged 20–69 years compared with other NSW residents, 
overall and adjusted for (1) age, (2) age and socio-economic status or (3) age and remoteness, using direct standardisation.

Mental health service users Other NSW women
Incidence rate 
ratio [95% CI]

Population (n) 114,022 2,110,127  

People screened (n) 45,930 1,145,582  

Screening rates. Percent [95% CI]
 Crude 40.3 [39.9, 40.7] 54.3 [54.2, 54.4] 0.74 [0.74, 0.75]
 Age standardised 40.2 [40.1, 40.2] 54.2 [54.1, 54.3] 0.74 [0.73, 0.75]
 Age and socio-economic status standardised 40.3 [40.2, 40.4] 54.7 [54.6, 54.8] 0.74 [0.73, 0.74]
 Age and remoteness standardised 40.2 [40.1, 40.3] 54.8 [54.7, 54.9] 0.73 [0.73, 0.74]

CI: confidence interval.

We also found that adjusting for rural residence and socio-
economic disadvantage had negligible impact on estimates 
of comparative screening rates. The relative rate of screen-
ing in our study was very similar to that found by the only 
other large Australian linkage study (Tuesley et al., 2019), 
despite the two studies examining different periods, using 
different mental health cohort definitions and adjusting for 
different risk factors.

To our knowledge, this is the first study to describe age-
specific differences in cervical cancer screening in mental 
health service users. We found smaller screening gaps in 
mental health service users aged <35 years, a steadily widen-
ing gap from age 35 to 65 years and a very low screening rate 
(14.8%) in service users aged ⩾65 years. There are several 
potential explanations for these findings. First, this may be a 
cohort effect, reflecting changes in awareness and acceptance 
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of cervical screening in the decade following Australia’s 
implementation of a national, school-based HPV vaccination 
programme in 2007 (Patel et al., 2018). Second, this may 
reflect differences between younger and older women in the 
type or severity of mental health conditions: among NSW 
mental health service users in our cohort, a higher proportion 
of older women had a diagnosis of psychosis. Further study is 
planned to understand these age-specific patterns.

Low cervical cancer screening rates may reflect broader 
gaps in primary and preventive health care due to factors 
including differences in access, cost, perceived stigma and 
health literacy (Solmi et al., 2020; Thornicroft, 2011). 
Women living with mental health conditions may also face 
additional specific barriers to participation in breast and cer-
vical cancer screening (Owen et al., 2002). Women who 
report a history of childhood sexual trauma are less likely to 
participate in cervical cancer screening (Olesen et al., 2012), 
and the intimate nature of cervical cancer screening may 
pose a substantial barrier to participation. In July 2022, 
Australia introduced a self-collection test as an option in the 
National Cervical Cancer Screening Program. This may 
provide a more acceptable choice for some women (Smith 
et al., 2016); however, more work is required to understand 
possible anxieties and barriers which may also limit the 
uptake of self-collection (Nagendiram et al., 2020).

Limitations

Our study accessed NSW Pap test screening data to 2017. 
Since that time there have been changes to national data 

collections; the Pap test has been replaced by HPV testing 
as the preferred screening method, and recommended 
screening frequency has reduced to 5-yearly (Australian 
Institute of Health and Welfare, 2021). The COVID-19 
pandemic also caused significant disruptions to primary-
care attendance and cancer screening participation in NSW 
(Sutherland et al., 2020). This study cannot describe the 
impact of these changes but may provide baseline data to 
understand their impact as linked screening data become 
available in future years.

A high rate of missing diagnoses in our public commu-
nity mental health service records prevented detailed sub-
group analysis of specific mental health conditions such as 
psychosis. This is a common limitation of studies using 
linked administrative data in clinical research (Bohensky 
et al., 2010), and there is little data comparing the diagnostic 
profile of people accessing Australian private and public 
mental health services. More than one-quarter of our cohort 
met an operational definition of severe or persistent mental 
illness (having a diagnosis of psychosis or more than 2 years 
of mental health care); however, in other studies of our 
cohort (Lambeth et al., 2023; Sara et al., 2023), public men-
tal health service users without severe or persistent illness 
also had very substantial gaps in screening or outcomes 
when compared with the broader NSW population. This 
may reflect that, regardless of diagnosis, Australian public 
mental health services primarily see people with severe con-
ditions. Our findings may not generalise to the broader pop-
ulation of Australian women who receive mental health care 
only in primary care or private outpatient settings.

Figure 1. Cervical cancer screening participation rates by age group in NSW mental health service users and other NSW 
women (95% confidence intervals for other NSW residents are displayed but smaller than graph marker).
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The current study did not aim to identify subgroups of 
service users at particularly high risk due to low screening 
rates. Further work is planned to look at predictors of 
screening participation in all mental health service users, 
and to identify combinations of personal, clinical, service 
and regional factors associated with low screening rates.

Finally, our measures of socio-economic disadvantage 
were estimated from each person’s local region of residence 
rather than on individual circumstances and so may under-
estimate contributions of disadvantage to screening gaps. 
We do not have reliable data on differences in cultural 
background, which may also contribute to screening 
differences.

Conclusion

Early detection through screening is an essential step in 
reducing morbidity and mortality from cervical cancer. 
Recent developments in understanding and prevention 
have the potential to further reduce cervical cancer mortal-
ity. Our results highlight the inequalities that mental health 
service users face in cancer prevention. Older mental health 
service users may be particularly at risk. The causes of 
these gaps are likely to be complex and involve shared risk 
factors, personal vulnerabilities, education and awareness, 
and system factors in primary care and mental health ser-
vices. Ongoing study is needed to understand whether men-
tal health service users are benefitting from recent changes 
in screening, to identify groups of mental health service 
users at greatest risk and to target health system improve-
ment efforts.
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