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Abstract

Objectives: To determine the rates at which people recently
released from prison attend general practitioners, and to
The known Prisoners have complex health needs, and their
use of tertiary health services and mortality after release are
describe service users and their encounters.

Design, participants and setting: Prospective cohort study of
1190 prisoners in Queensland, interviewed up to 6 weeks before
expected release from custody (August 2008 e July 2010);
their responses were linked prospectively with Medicare and
Pharmaceutical Benefits Scheme data for the 2 years after their
release. General practice attendance was compared with that
of members of the general Queensland population of the
same sex and in the same age groups.

Main outcome measures: Rates of general practice attendance
by former prisoners during the 2 years following their release
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high. Improving access to primary care has been proposed as a
strategy for improving their health.

The new In Queensland, former prisoners visited GPs at twice
the rate of the general population. Attendance was higher
among participants with a history of poor health or risky
behaviour; that is, those more likely to have complex health
needs.

The implications Increasing access to primary care to improve
the health of former prisoners may be insufficient. Improving
the quality, continuity, and cultural appropriateness of care is
also needed.
from prison.

Results: In the 2 years following release from custody, former
prisoners attended general practice services twice as frequently
(standardised rate ratio, 2.04; 95% CI, 2.00e2.07) as other
Queenslanders; 87% of participants visited a GP at least once
risoners are less healthy than the general population,1,2

and they have higher rates of chronic and infectious dis-

during this time. 42% of encounters resulted in a filled
prescription, and 12% in diagnostic testing. Factors associated
with higher rates of general practice attendance included history
of risky opiate use (incidence rate ratio [IRR], 2.09; 95% CI,
1.65e2.65), having ever been diagnosed with a mental disorder
(IRR, 1.32; 95% CI, 1.14e1.53), and receiving medication while
in prison (IRR, 1.82; 95% CI, 1.58e2.10).

Conclusions: Former prisoners visited general practice services
with greater frequency than the general Queensland population.
This is consistent with their complex health needs, and suggests
that increasing access to primary care to improve the health
of former prisoners may be insufficient, and should be
accompanied by improving the quality, continuity, and
cultural appropriateness of care.
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P eases.2 Mental illness is also more prevalent; 38% of
Australian prison entrants report having been told by a medical
practitioner that they have a mental disorder,2 and the estimated
12-month prevalence of mental disorders among Australian
prisoners is 80%.3 After release from custody, poor health out-
comes place a significant burden on the affected individuals, their
families, the health system, and the wider community.4

It has been suggested that not receiving appropriate primary care
contributes significantly to the high rates of tertiary and acute
service use by people recently released fromprison.5,6 Accordingly,
a major component of many programs designed to improve their
health outcomes is to increase their access to primary care.7 This
approach assumes that rates of primary health care use by former
prisoners are low, but little evidence supporting this view has been
published. Several studies have documented high levels of primary
care use in prison,8,9 but few have examined levels after release.10

One Australian study found that self-reported general practice
attendance in the month after release from prison was an indepen-
dent predictor of the subsequent use of specialist medical services.11

However, how often Australian former prisoners seek help from
general practitioners after their release has not been investigated.

In this study, we analysed linked survey and routinely collected
longitudinal administrative data to characteriseGP encounters for a
large cohort of adults after their release from prison. We compared
rates of attendance with those of the general population, and
identified factors associated with former prisoners consulting a GP.

Methods

We analysed data for a cohort of adults initially interviewed
prior to their release from prison in Queensland. Data for these
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participants were linked with routinely collected national and
state administrative health care data for general practice
encounters in the 2 years following their release. We compared
rates of GP attendance for this cohort with rates for members of
the general Queensland population of the same sex and in the
same age groups.

The participants were 1325 adults interviewed up to 6 weeks before
their expected release from one of seven prisons in Queensland
during August 2008 e July 2010 (one person was released earlier
than expected, in July 2008). They were recruited as part of a rand-
omised controlled trial of a service brokerage intervention, and,
except for the deliberate oversampling of females, were broadly
representative of all adults released from prison in Queensland
during the study period. The findings of the trial, together with
further information about recruitment, the interview process, and
the survey measures, have been published elsewhere.12
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Baseline measures
Baseline interviews of about 90 minutes’ duration collected infor-
mation on the demographic characteristics of the participants, their
physical and mental health, historical and current substance
misuse, and social support. Participants were asked about their
current relationship status, whether they had had any visitors
during the previous 4weeks, the number of years of schooling they
had completed, and their accommodation (stable v insecure) and
employment status (full-time or part-time v not employed) before
their incarceration. Other self-reported measures included current
smoking status, history of injecting drug use, and lifetime
diagnoses of a mental disorder or chronic illness.

We applied several validated measures to assess risky substance
use prior to incarceration,12 including the Alcohol Use Disorders
Identification Test (AUDIT)13 and the Alcohol, Smoking and
Substance Involvement Screening Test (ASSIST)14 for assessing
illicit drug use. Scores on each measure were categorised
according to standard cut-offs and dichotomised in order to
compare the highest level of risk with all other levels combined.
Current psychological distress was measured with the Kessler
Psychological Distress Scale (K10),15 and the results were
dichotomised into low/moderate and high/very high distress
levels. A participant was deemed as potentially having an in-
tellectual disability if their score on the Hayes Ability Screening
Index (HASI16) was below the standard threshold of 85, and they
reported that they had ever been diagnosed with an intellectual
disability or had attended a special school.17 Incarceration his-
tory and length of the most recent incarceration were obtained
from correctional institution records. Details of current pre-
scribed medications were obtained from prison medical records
for participants who consented to providing this information,
and exposure to hepatitis C virus (HCV) was defined by a self-
report of exposure or a positive HCV antibody test result
recorded in prison medical records.

Linked administrative data
Primary care attendance data were obtained for consenting par-
ticipants through probabilistic linkage with Medicare Benefits
Schedule (MBS) claims data. Pharmaceutical Benefits Scheme
(PBS) claims data were used for identifying publicly subsidised
prescription medicines dispensed to participants. MBS and PBS
data were available for the 2 years following release from custody
(the period July 2008 e June 2012).

Dates of re-incarceration for participants who returned to prison
during follow-up were provided by Queensland Corrective
Services (QCS). Participants who died during follow-up were
identified by probabilistic linkage with the National Death Index.

Population data
We obtained aggregated MBS data for Queensland covering the
study period, stratified by age and sex, from the publicly available
Medicare database (http://medicarestatistics.humanservices.gov.
au/statistics/mbs_item.jsp). As MBS item numbers 23 (standard
GP consultation of less than 20 minutes), 36 (extended GP
consultation) and 5020 (standard GP consultation, after hours)
accounted for 82% of GP encounters with former prisoners, we
restricted our analysis to these items.

Data analysis
Population comparisons. Crude rates of GP attendance per
person-year were calculated according to MBS item numbers
23, 36 and 5020, after deducting subsequent time in prison (and
consequent exclusion from Medicare) and censoring at death.
The rates were not corrected for multiple encounters on the
same day, as this could not be applied to the population data.
Participant ages were grouped into 10-year categories to match
the format of the population data. The attendance rates were
compared with general population rates, and age- and sex-
standardised rate ratios (SRRs) calculated, using indirect
standardisation.

Encounter characteristics and regression analyses. Primary care
encounters were defined by MBS item descriptions. In addition to
all services directly providedbyGPs, those performedby apractice
nurse or Indigenous health worker on behalf of a GP (eg, immu-
nisations) were defined as GP attendances. If there were several
encounters with the same provider on the same date, they were
counted as a single occurrence. To assess continuity of care,
participants were considered to have a primary provider if they
had had more than one GP encounter and at least 50% of their
encounters were with the same provider. Encounters were
considered to include a diagnostic test if itwas ordered on the same
date as a GP attendance by the same provider. As provider iden-
tification was encrypted separately in the PBS and MBS data, it
could not be matched across datasets. Encounters were therefore
considered to include an associated prescription if the participant
had a PBS record with a prescription date matching the date of an
encounter with a GP.

We used negative binomial regression to identify characteristics
associated with higher rates of GP contact. Unadjusted incidence
rate ratios (IRRs) were calculated (with 95% confidence intervals
[CIs]), and a multivariate model was built by backwards elimi-
nation of covariates for which P > 0.05. Given the potential
interactions between variables, all were included in the initial
multivariate model. We adjusted for intervention group during
model construction, but as there were no significant differ-
ences between groups, we elected not to include the intervention
as a covariate, in order to preserve statistical power. Analyses
were conducted in Stata 13.1 (StataCorp) and Excel 2013
(Microsoft).
Ethics approval
Ethics approval for collecting the baseline data was provided
by the University of Queensland Behavioural and Social
Sciences Ethical Review Committee (reference, 200700607) and
the QCS Research Committee. Approval to link the baseline
data to MBS and PBS data was provided by the Australian
Department of Human Services (reference, 2011/CO08902); the
Australian Institute of Health and Welfare Ethics Committee
approved linkage to the National Death Index (reference, EC
2012/4/58).
Results

Of the 1325 participants interviewed, data for 1190 (89.8%) could
be linked with both Medicare/PBS and QCS records and were
therefore included in the analyses described in this article. With
the exception that a higher proportion of female participants
consented to participate (94% v 89% for men), there were no sig-
nificant differences between the baseline characteristics of those
with and without linked records. Most participants were men
(78%), 61% were aged 25e44 years, and 25% identified as
Aboriginal and/or Torres Strait Islander people. Participants re-
ported high rates of chronic illness, risky substance use, and
psychological distress (Box 1).

http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp
http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp
http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp


1 Characteristics of the 1190 participants with linked
interview, Medicare, Pharmaceutical Benefits Scheme
and Queensland Corrective Services data at baseline

Characteristic Number (%)

Age (years)

< 25 297 (25%)

25e44 724 (61%)

� 45 169 (14%)

Sex (women) 262 (22%)

Identified as Indigenous Australians 294 (25%)

Days in prison, median (interquartile range) 175 (88e341)

Previous imprisonment as an adult 774 (65%)

Married/de facto relationship 414 (35%)

Social visitors in prison* 557 (47%)

Schooling, � 10 years 680 (57%)

Employed† 887 (74%)

Stable accommodation† 991 (83%)

Health-related factors

Intellectual disability (N ¼ 1165) 112 (10%)

High/very high psychological distress (K10 score � 22) 314 (27%)

Ever diagnosed with mental illness 521 (44%)

Ever diagnosed with chronic illness 803 (67%)

Received medication in prison (N ¼ 1153) 533 (46%)

Hepatitis C virus-seropositive 319 (27%)

Health risk-related factors

Possible alcohol dependence (AUDIT)† 333 (29%)

Current smoker 929 (78%)

Ever injected drugs 662 (56%)

Risky opiate use (ASSIST)† 110 (9%)

Risky cannabis use (ASSIST)† 113 (10%)

Risky methamphetamine use (ASSIST)† 140 (12%)

ASSIST ¼ Alcohol, Smoking and Substance Involvement Screening Test;
AUDIT ¼ Alcohol Use Disorders Identification Test; K10 ¼ Kessler Psychological
Distress Scale. * During the past 4 weeks. † Prior to imprisonment. u
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General practice visits by former prisoners: comparison
with the general population
Participants attended general practice services (MBS itemnumbers
23, 36 and 5020) at twice the rate of the general population (SRR,
2.04; 95%CI, 2.00e2.07). The rate formen aged 25e34 yearswas 2.8
times that of other Queensland men of the same age (SRR, 2.83;
95% CI, 2.74e2.92). GP attendance by male former prisoners
increased with age (consistent with trends in the general commu-
nity). There was no consistent increase with age among women
(participants or the general population); among female former
prisoners, the rate was highest for those aged 25e34 years (Box 2).
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Characteristics of GP encounters with former prisoners
About 87%ofparticipants hadat least one contactwith aGP in the 2
years following their release; more women had at least one contact
(94% v 85% for men), and their median number of contacts was
higher (women: median; 14; interquartile range [IQR], 6e26; men:
median, 8; IQR, 3e17). The median time to the first GP encounter
was longest for men under 25 years of age (101 days; IQR,
31e242 days), and was shortest for women over 25 (31 days; IQR,
6e122 days). About 42% of encounters resulted in prescriptions
being filled. Encounters associated with diagnostic testing were
nearly twice as common for young women as for older women or
men of any age (21% v 11e12%) (Box 3).
Predictors of GP encounters with former prisoners
In adjusted analyses, rates of GP attendance were higher for older
(per year: IRR, 1.01; 95% CI, 1.01e1.02; P < 0.001) and female
participants (IRR, 1.35; 95%CI, 1.15e1.56;P < 0.001), and lower for
Indigenous participants (IRR, 0.76; 95% CI, 0.64e0.89; P ¼ 0.001).
Other characteristics significantly associated with higher fre-
quency of GP contact were health- or health risk-related, the
strongest individual predictor being risky opiate use prior to
imprisonment (IRR, 2.09; 95% CI, 1.65e2.65; P < 0.001) (Box 4).
Discussion

Our findings provide a valuable insight into how often people
recently released from prison visit GPs. Although improving
access to primary care has been considered as an approach for
improving health outcomes in this population,10,18 we found that
former prisoners attended GPs more frequently during the first 2
years after release than other Queenslanders. In particular, men
aged 25e44 years— the vast majority of prisoners in Australia are
in this age group19 — attended at a much higher rate than men in
the same age group from the general community. The main
characteristics associated with increased rates of contact were
indicators of poor health or health risk, suggesting that the
higher rates of GP attendance corresponded to greater need for
health care.

As in the general population, being older was associated with
more GP visits by former prisoners, as was being female.20

Appointments for young women in our cohort included diag-
nostic testing at nearly twice the rate for men and older women.
Further exploration of the data revealed that testing was pri-
marily associated with pregnancy and sexual health. Although
we have no information on the results of these tests, this finding
is encouraging, given the high rates of sexually transmitted
infections in young women, particularly Indigenous Australian
women.21

The strong association between high risk opiate drug use and
increased GP attendance is probably driven by the regular con-
tact required by opioid substitution therapy.22 This finding
contrasted with the lower frequency of GP visits associated with
high risk methamphetamine and alcohol use by former
prisoners. Risky use of either of these substances contributes to
both poor health and re-offending,23,24 but without appropriate
substitution therapies there is little incentive for users to be in
regular contact with GPs. Although beyond the scope of this
study, it would be of interest to know whether a lower frequency
of GP visits by people who use drugs and alcohol at harmful
levels is associated with higher use of emergency department
and hospital services.

Our finding of lower rates of GP attendance by Indigenous
Australians after release from prison is consistent with data for the
general Indigenous community,21 and suggests that the health and
social impacts of incarcerating Indigenous Australians might be
exacerbated by infrequent visits to GPs after their release.
Improving access to culturally appropriate primary care services
may help to reduce this disparity and contribute to closing the gap
in morbidity and life expectancy between Indigenous and non-
Indigenous Australians.25



2 General practice attendance rates of former prisoners during the first
2 years after release from prison, compared with attendance among
the general Queensland population

Age, years

Study cohort*
General Queensland

population

Rate ratio
(95% CI)

GP visits
(number)

Crude rate
(per

person-year)
GP visits
(number)

Crude rate
(per person-year)

Men

15e24 1195 3.48 2 610 618 2.12 1.64
(1.55e1.73)

25e34 3729 6.70 2 907 659 2.37 2.83
(2.74e2.92)

35e44 2513 7.00 3 642 003 2.80 2.50
(2.40e2.60)

45e54 1029 6.01 4 274 789 3.50 1.72
(1.61e1.83)

� 55 803 7.31 12 743 883 6.16 1.19
(1.11e1.27)†

All men
� 15 years

9269 6.02 26 178 952 3.64 2.14
(2.10e2.18)†

Women

15e24 769 6.52 4 877 618 4.10 1.59
(1.48e1.71)

25e34 1883 9.75 5 510 827 4.49 2.17
(2.08e2.28)

35e44 936 7.22 5 710 821 4.36 1.66
(1.55e1.77)

� 45 348 8.99 21 296 880 6.22 1.44
(1.30e1.60)

All women
� 15 years

4693 8.21 37 396 146 4.84 1.83
(1.77e1.88)†

Total 13 962 6.91 63 575 098 4.24 2.04
(2.00e2.07)†

* Age categories are as defined in population data; all members of the study cohort were at least
18 years old. † Standardised rate ratios. u

3 Characteristics of encounters with a general practitioner during the 2 yea

Men < 25 years Men � 25 years

Number of participants 233 695

Any encounter with a general practitioner 176 (76%) 609 (88%)

Number of encounters, median (IQR)* 5 (2e9) 10 (4e21)

Days to first encounter, median (IQR)* 101 (31e242) 43 (8e158)

Number of providers, median (IQR)* 3 (1e5) 3 (2e6)

Have a primary provider (> 50% of visits)† 59 (38%) 277 (49%)

Any after-hours contact 58 (25%) 221 (32%)

Any appointment longer than 20 minutes‡ 100 (43%) 243 (35%)

Total number of encounters 1492 9968

Encounters resulting in filled prescriptions§ 417 (29%) 4313 (44%)

Encounters with diagnostic tests§ 156 (11%) 1190 (12%)

Encounters that were after hours 139 (10%) 787 (8%)

Encounters longer than 20 minutes‡ 161 (12%) 1246 (14%)

Encounters bulk-billed 1351 (95%) 9475 (96%)

* For those with at least one visit to a GP. † For those with more than one visit to a GP; N ¼ 961. ‡ For 1
x Participants who had PBS and MBS records with matching dates. u
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Earlier research found that GP encounters in areas with
the greatest social disadvantage are typically briefer and
more focused on prescribing medications.26 However,
we found that 14% of encounters with former prisoners
were longer than a standard consultation, and that
38% of participants had at least one extended encounter
during the 2 years of follow-up. One in five of these
extended consultations included development of a
mental health plan (MBS item numbers 2700 to 2717)
(data not shown).We also found that less than half of all
GP encounters (42%) resulted in afilledprescription, but
without a corresponding figure for the general com-
munity this finding is difficult to interpret.

We found that former prisoners not only visit GPs more
frequently than other Queenslanders, but also visit
multiple care providers (median, 4; IQR, 2e6). We
were unable to ascertain whether participants were
attending appointments with different doctors in the
same practice or providers at different locations.
Although the effect of seeing different providers on
continuity and quality of care in this population is un-
known, it has been reported that continuity is associated
with improved satisfaction with care, especially when
chronic disease is being managed,27 and for more
vulnerable patients.28 Further research is required to
better understand the relationship between continuity
of care and health outcomes for prisoners after their
release, including investigation of how information is
shared between health care providers, both in prison
and in the community.

This is thefirst study to systematically examine rates and
predictors of GP contact for people recently released
from prison. There were, however, a number of limita-
tions. First, as theMedicare and PBS data were collected
for administrative purposes, we had no information
about the specific reasons for health care encounters.
Second, although we were able to identify records of
diagnostic tests performed and prescriptions filled, we
rs following release from prison, by sex and age

Women < 25 years Women � 25 years All

64 198 1190

61 (95%) 186 (94%) 1032 (87%)

13 (5e21) 15 (7e27) 9 (4e19.5)

55 (10e132) 31 (6e122) 50 (8.5e166)

5 (3e9) 5 (3e8) 4 (2e6)

16 (27%) 82 (45%) 434 (45%)

24 (38%) 85 (43%) 382 (40%)

16 (25%) 56 (28%) 364 (38%)

950 3788 16 188

279 (30%) 1695 (45%) 6704 (42%)

195 (21%) 438 (12%) 1979 (12%)

56 (6%) 316 (8%) 1298 (8%)

175 (21%) 493 (14%) 2075 (14%)

937 (99%) 3661 (97%) 15 424 (96%)

4 464 encounters (89% of all encounters) with time-based definitions.



4 Characteristics significantly associated with an increased rate of general practice attendance; negative binomial regression*

Univariate model Multivariate model

IRR (95% CI) P IRR (95% CI) P

Age (per year) 1.02 (1.01e1.02) < 0.001 1.01 (1.00e1.02) < 0.001

Sex (female) 1.34 (1.13e1.59) 0.001 1.35 (1.15e1.56) < 0.001

Identified as Indigenous Australian 0.65 (0.55e0.77) < 0.001 0.76 (0.64e0.89) 0.001

Previous imprisonment as adult 1.20 (1.04e1.40) 0.008

Time in prison (per week) 1.00 (0.99e1.00) 0.18

Married/de facto relationship 1.08 (0.94e1.26) 0.35

Social visitors in prison 0.92 (0.79e1.06) 0.22

Schooling, � 10 years 0.97 (0.83e1.11) 0.69

Employed 1.07 (0.91e1.27) 0.43

Stable accommodation 0.90 (0.74e1.09) 0.31

Health-related factors

Intellectual disability 0.98 (0.77e1.26) 0.56

High/very high psychological distress (K10 score � 22) 1.37 (1.17e1.61) < 0.001

Ever diagnosed with mental illness 1.77 (1.54e2.04) < 0.001 1.32 (1.14e1.53) 0.001

Ever diagnosed with chronic illness 1.42 (1.22e1.66) < 0.001 1.20 (1.04e1.39) 0.049

Medication in prison 2.15 (1.87e2.47) < 0.001 1.82 (1.58e2.10) < 0.001

Hepatitis C virus-seropositive 1.90 (1.62e2.22) < 0.001 1.33 (1.12e1.60) < 0.001

Health risk-related factors

Possible alcohol dependence (AUDIT) 0.71 (0.61e0.84) < 0.001 0.79 (0.68e0.93) 0.009

Current smoker 1.11 (0.93e1.31) 0.19

Ever injected drugs 1.66 (1.44e1.91) < 0.001 1.34 (1.14e1.58) 0.002

Risky opiate use (ASSIST) 2.68 (2.12e3.39) < 0.001 2.09 (1.65e2.65) < 0.001

Risky cannabis use (ASSIST) 0.85 (0.66e1.09) 0.14

Risky methamphetamine use (ASSIST) 0.99 (0.79e1.24) 0.58 0.71 (0.58e0.88) < 0.001

ASSIST ¼ Alcohol, Smoking and Substance Involvement Screening Test; AUDIT ¼ Alcohol Use Disorders Identification Test; IRR ¼ incidence rate ratio; K10 ¼ Kessler
Psychological Distress Scale. * N ¼ 1138. Participants with missing data (see Box 1) were omitted from analyses. u

Research
were unable to determine when tests were recommended but not
undertaken, or medications prescribed but not obtained. Our
comparisons of rates with those of the general population were
limited by the fact that publicly available data are stratified only by
age group and sex. The effect of other potential confounders, such
as Indigenous and socio-economic status, could, however, be
explored within our cohort. Finally, we may have underestimated
the prescribing of medications because prescriptions dispensed to
“general beneficiaries” at prices below the co-payment threshold
(in 2012, $35.40) were not captured in the dataset. However, the
impact of this limitation is probably small, given that most people
leaving prisonwill not be employed immediately after release, and
are therefore eligible for concessional benefits.2
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Conclusion
It is often assumed that increasing the access to or contact with
primary care services is important for reducing the high rates of
7

mortality and acute and tertiary health care use by former pris-
oners. We found that former prisoners in Queensland visit GPs
more frequently than other Queenslanders of their age and sex.We
also found that those who visited GPs frequently often had com-
plex substance misuse andmental health disorders, and thus have
the greatest need for high quality, well coordinated health care.
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