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Abstract
Objectives Injecting drug use is a persistent behaviour
that increases the risk of morbidities and mortality. We
assessed the burden of hospital separations among
people who inject drugs (PWID), the excess compared to
the general population and characteristics of separations
associated with frequent use.
Design Prospective cohort study.
Setting All public and private hospitals in Victoria.
Participants 757 community-based PWID with hospital
separations between January 2008 and June 2013
identified through record linkage, who contributed over
3729 person-years.
Primary and secondary outcome measures Counts,
proportions and rates of hospital separations, descriptive
administrative data including all diagnoses, comparison
of separation rates to the general population, trend
in separations and factors associated with frequent
separations.
Results There were 2106 separations in the cohort. The
most common principal diagnoses were related to mental
and behavioural disorders (31%), but social circumstances
influencing health was the most common group of
diagnoses (61%) when all contributing diagnoses for each
patient were considered. Separation rates were up to
three times higher than in the age-matched population,
and there was a 12% increase in separations every 6
months. Over a quarter (29%) of the cohort had frequent
separations (defined as two or more separations in a
calendar year), which were associated with mental healthrelated diagnoses, being discharged to locations other
than a patient’s residence, having a medical as opposed to
surgical intervention, seasonal patterns, relationship status
and gender.
Conclusions Mental health conditions and other
characteristics associated with separations and frequent
separations in particular, emphasise the importance of
providing referrals to harm reduction, social services and
mental health services at discharge in order to reduce
excess hospital separations among PWID.
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Background
People who inject drugs (PWID) are known to
experience a wide range of morbidities1 2 that
require health service intervention provided
in hospital settings.3 4 Previous research has
shown that PWID frequently attend emergency departments (EDs),5 6 but it is not clear

Strengths and limitations of this study
►► The cohort was recruited through community

settings rather than drug treatment or needle–
syringe exchange services, which increases the
generalisability of the results to the broader people
who inject drugs (PWID) community.
►► Record linkage provides administrative data on all
hospitals in Victoria, whereas most studies have
been based on a single hospital.
►► The observation period was 5½ years, which
is longer than other studies describing hospital
presentations among PWID.
►► Deterministic record linkage has high specificity but
low sensitivity, hence separation rates reported are
likely to be conservative.
►► The observation period overlaps with the roll-out of
the National Emergency Access Target, which may
have increased admissions through emergency
departments, although it is expected that this would
also apply to the wider population.

whether they are also frequently admitted to
hospitals. ED presentations are focused at
least initially on acute health needs, and may
not provide a comprehensive description of
the health conditions that may lead to more
extensive use of hospital services, as they do
not always result in admission. Hospital separations data, which for the purposes of this
paper we have equated with admissions,7
generally provide more detail on clinical
conditions, interventions and referrals. For
example, data on ED presentations in the
State of Victoria, Australia, include only one
principal diagnosis and up to two additional
diagnoses per presentation,8 while hospital
separations can have up to 39 additional diagnoses.9
The limited research available suggests that
hospital separations occur more frequently
among people who use drugs than the general
population.10 11 Hospital administrative
records can be used to generate information
on the frequency of presentation, clinical
diagnoses and treatment and discharge plans
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in order to help understand the contributing factors.
Common diagnoses among PWID reported in previous
work on admissions include skin and soft tissue infections,
mental and behavioural disorders, injury and poisoning,
and drug-related disorders.4 12 13 Social circumstances that
affect health, such as homelessness, are also common
among PWID14 and may contribute to increased use of
hospital services due to multiple comorbidities and poor
perceived access to medical care.15 It may be that a small
proportion of PWID, who experience specific health
and social conditions contributes to a large proportion
of separations. For example, in a cross-sectional study of
methamphetamine users in Sydney, two-thirds of whom
were PWID, 16% reported a hospital separation in the
previous year, but only 2% had two or more separations.16
Identifying characteristics of frequent users could assist
the development of targeted services.
A few previous studies have used hospital administrative
records for this purpose, but probably underascertained
the number of separations among PWID. Palepu et al17
used records from only one hospital, so missed admissions
among their PWID cohort at other hospitals. Marks et al12
employed a similar single-centre design and relied on
admission protocol to assess PWID status, risking underascertainment as physicians often care for PWID without
specialist support and may not always identify substance
use.4 Further, PWID may have multiple health and social
conditions that contribute to separations and will not
be captured if only principal diagnoses are considered,
as was the case in both Palepu et al17 and Marks et al.12
The low prevalence of HIV among PWID in Australia
compared with other countries where this kind of work
has been undertaken, such as Canada17 may also affect
the characteristics and frequency of hospital separations.
We are aware of no studies in Australia that have
described longitudinal hospital separations among PWID,
and none that include principal and contributing diagnoses and information on admission and discharge that
could identify risk factors for frequent separations among
PWID. This study describes the characteristics of hospital
separations in a cohort of PWID in Melbourne between
January 2008 and June 2013, as determined through
record linkage with a statewide records system. We
assessed trends in hospital separations among PWID and
compared separation rates to those for the age-matched
general population, and identified clinical diagnoses and
other risk factors associated with frequent hospital separations in PWID.
Methods
Study population
The Melbourne Injecting Drug User Cohort Study (MIX)
recruited participants between 2008 and 2010 through
a combination of respondent-driven sampling, snowball sampling and peer outreach. Participants resided in
urban Melbourne, were aged 18 or over, regularly (at least
monthly) injected either heroin or methamphetamine
2

in the 6 months prior to baseline, and had a valid Medicare number (needed to access the Australian universal
healthcare system). MIX was designed to explore, among
other outcomes, health service use and health outcomes
in a population of PWID, who are largely out of treatment, young and recent initiates into injecting drug use.
The study was approved by the Victorian Department of
Health (DoH) and Monash University Human Research
Ethics Committees. Further details on the recruitment
method and details of the cohort at baseline are available
elsewhere.18
Data sources for hospital separations
Administrative and clinical data related to presentations
at Victorian public and private hospitals are collected by
the DoH and stored as the Victorian Admitted Episodes
Dataset (VAED). To identify hospital separations in the
cohort, the DoH data conducted linkage to VAED records
using deterministic linkage, with exact matches on identifying information provided by participants. Cohort
records were linked to hospital separations between
January 2008 and June 2013, and the final linkage was
based on a 100% match across Medicare number, first
three letters of the first name, date of birth and sex.
Complete diagnoses at hospital separation were coded
using the International Classification of Diseases, 10th
revision, Australian Modification (ICD-10-AM.19 Data
quality were assessed internally and the false-positive rate
was estimated to be less than 5%.
Age-specific hospital separation rates per 1000 personyears (PY) for the Greater Melbourne Capital City
Statistical Division20 were calculated using supplementary
population VAED data provided by the DoH and publicly
available population size estimates from the Australian
Bureau of Statistics (ABS) Population Estimates collection for the years 2008 to 2012.
Dependent variables
Hospital separation rates were calculated as the total
number of separations divided by PY contributed by
the cohort as a whole, and stratified by age groups. This
allowed PWID separation rates to be compared with those
for the age-matched population of the Greater Melbourne
statistical area.
The ICD-10-AM clinical coding system includes chapter
headings that correspond to major body systems, and each
chapter contains a group of codes that narrows down the
diagnosis. Diagnoses of interest were based on existing
literature and grouped into clinical categories (similar to
chapter headings) relevant to a young, community-based
cohort of PWID (table 1). The specific clinical categories
analysed were:
The majority of literature on hospital separations has
focused on a main cause of the separation, typically
considered to be the principal diagnosis as recorded
by the attending physician. However, to account for
documented problems with relying solely on the principal diagnosis, when separations can include multiple
Nambiar D, et al. BMJ Open 2017;7:e014854. doi:10.1136/bmjopen-2016-014854
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Table 1 Clinical categories and relevant ICD-10-AM diagnostic codes of interest
Clinical categories for admission

ICD-10-AM diagnostic codes

Drug related*:
Drug-related mental and behavioural disorders, accidental and intended
poisoning, etc
Injuries:
External causes including assault and accidents

F11.2–11.6, F11.9, F12–16, F19, T30–60, X40–45,
X85, Y10–14

Bacterial and skin infections

All L codes, A20–49, B40–49

Alcohol

F10

Mental health
Social circumstances:
Health hazards from communicable diseases such as hepatitis C,
socioeconomic and psychosocial factors and family and personal history

F01–09, F20–99
Z20–29, Z40–99

X40–49, X70–99, Y01–09, Y20–29, T10, T70–79,
N96–97, N99, all S, W and V codes

*Based on Australian Bureau of Statistics definitions.
ICD-10-AM, International Classification of Diseases, 10th revision, Australian Modification.

diagnoses,3 21 22 we included all diagnostic codes in the
categories of interest in order to account for all contributing causes of the separation.
As there is no consistent or clinical definition of frequent
hospital separations, we defined a priori frequent hospital
separations as two or more separations within a calendar
year.17 All separations for an individual in a calendar year
were grouped into annual separation sets. Annual separation sets were defined as all separations for an individual
in a calendar year, and included separations from 2008
to 2012. The outcome variable, frequent hospital separations, was coded as binary for all separations that formed
part of an annual separation set.
Independent variables
Independent variables considered in the analyses were
variables routinely collected at hospital separations that
have previously been associated with frequent use of
health services23 24 and clinical categories of interest to
a cohort of PWID. These were age, gender, relationship
status: single (yes, no/unknown), season, admission type,
admission source, duration of stay, type of intervention,
discharge status and clinical categories of interest.
The cohort was relatively young, with a skewed age
distribution, and the administrative data provided age
as a categorical variable. As a result, age was categorised
(15–24, 25–29, 30–49 years) as presented in other papers
describing the cohort.25 Admission type described how the
patient was admitted, and included planned admissions
or transfers, admissions through the ED and admissions
related to maternal health. Discharge status was classified
as home residence or other; the latter involved transfers
to mental health residential facilities, transition care
bed programmes, changes in care within the hospital,
transfers to other hospitals and care services, deaths and
patients who left against medical advice. Other presentation characteristics included in analysis were duration
of stay (same day, overnight, multiday) and type of intervention (medical, surgical). Given potential seasonal
Nambiar D, et al. BMJ Open 2017;7:e014854. doi:10.1136/bmjopen-2016-014854

variations, autumn was selected as the reference category
to be consistent with our previous work.
Statistical methods
All data were organised as person-event record data, with
participants contributing time from January 2008 to June
2013. All data were reported as event-level data, with
sample sizes representing the number of events corresponding to the specified time period for analyses. The
administrative records provided had no missing data.
Descriptive statistics were generated on all primary
diagnoses. We report proportions by clinical categories of
interest for primary diagnoses and all diagnoses in each
separation. Separations can include more than one clinical category of interest, as patients often have multiple
health conditions reported at discharge, so all the diagnoses that include clinical categories of interest were
captured in the analyses.
Poisson regression was used to determine trends in
hospital separation rates over the study period as biannual incidence rates with 95% CIs. Models were adjusted
for age, gender, season, type of care, patient type, admission type, duration of stay, relationship status, type of
intervention and admission source.
Overall hospital separation rates with 95% Poisson CI
were estimated for the cohort and stratified by age group.
We compared these to the age-matched general population hospital separation rates of the Greater Melbourne
statistical area and reported the excess in the cohort as
age-standardised rate ratios.
For the remainder of the analyses, hospital separations
from 2013 were excluded to ensure they were comparable
with the annual rates in the general population and the
study population.
We calculated the prevalence of frequent hospital
separations in the cohort and identified correlates of
frequent presentations using generalised estimating
equation (GEE) regression models. GEE allows for clustered data analysis involving repeated measures for the
3
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same individual, and is based on a population-averaged
model that accounts for correlations between subjects
using sandwich/robust variance estimators. We specified a binomial family with a logit link given the binary
outcome (frequent vs non-frequent separations). All available diagnostic codes in each separation were included
in the clinical categories to ensure complete capture of
categories of interest, and multiple categories could be
included for each separation. Other covariates were age,
gender, relationship status: single, season, admission
type, admission source, duration of stay, type of intervention, discharge status and clinical categories of interest.
Variables significantly associated with the outcome at a
bivariate level (p<0.05) were included in the adjusted
model, with age, gender and clinical categories of interest
included a priori. To test if there would be a difference
in outcomes, when only the principal diagnoses were
considered, we recoded the clinical categories of interest
based on principal diagnosis alone as a sensitivity analysis.
All analyses were conducted using Stata V.13.1.

Results
Baseline cohort characteristics
There were 757 MIX participants who were linked to
the VAED. At baseline, the median age of the cohort was
28 years (IQR 25–30) and most participants were men
(63%). The cohort was largely unemployed (86%), over
half (59%) had been previously incarcerated and 19%
were homeless. Participants had been injecting for a
median of 10 years (IQR 6–13); the main drug of choice
was heroin (72%) followed by amphetamines (12%). A
large majority (79%) had ever been on drug treatment
and over a third (35%) reported current opioid substitution therapy. Over half (58%) had been to a general
practitioner (GP) in the month prior to their baseline
interview. Further details are available elsewhere.18 Over
the study period, 64% of the cohort presented to public
EDs at least once. Other than the relatively young age of
the cohort, baseline characteristics are similar to other
Australian cohort studies of PWID26 27.
Characteristics of hospital admissions
Among 757 PWID, there were 2106 separations over
4163.5 PY between January 2008 and June 2013. Over
half (55%) of the cohort had at least one separation in
5½ years. Among those admitted, the median number of
separations was three (IQR 1–5) with a maximum of 93
separations.
The most common ICD-10-AM chapter heading for
principal diagnosis was mental and behavioural disorders
(31%) (table 2); schizophrenia and borderline personality disorder were the most common principal diagnostic
codes (6% and 4% respectively). The most common clinical specialty used was allied health (social work) (12%).
When considering all diagnoses across clinical categories of interest, social circumstances contributed to the
highest percentage of separations (63%), followed by
4

Table 2 ICD chapter headings of primary diagnosis:
January 2008–June 2013 (N=2106)
ICD chapter heading

n

%

Mental and behavioural disorders
Injury, poisoning and other externalities

660
473

31.3
22.4

Pregnancy, childbirth and puerperium

233

11.1

Disease of skin and subcutaneous tissue

75

3.6

157

7.4

Diseases of the respiratory system

86

4.1

Factors influencing health status

62

2.9

Diseases of the digestive system

64

3.0

Diseases of the nervous system

79

3.7

Diseases of musculoskeletal system and
connective tissue

50

2.4

Diseases of the circulatory system

36

1.7

Diseases of the genitourinary system

38

1.8

Infectious and parasitic disease

35

1.7

Endocrine, nutritional and metabolic disease

23

1.1

Neoplasms
Diseases of the eye, adnexa, ear and
mastoid

29
6

1.4
0.3

Symptoms, unclassified

ICD, International Classification of Diseases.

drug-related diagnoses (39%) and mental and behavioural
disorders (34%) (table 3). The majority (71%) of all separations had three or more diagnostic codes.
Over two-thirds (68%) of separations involved admission through the ED, and under half of admissions (40%)
resulted in multiday separations of between 2 and 506
days (table 4). Over three-quarters of separations (84%)
required a medical intervention. Most patients (83%)
were discharged to private residences; 33% were referred
to a GP, while 33% had no referral or support services
arranged at discharge. The largest percentage of non-residential discharge was attributed to patients leaving
against medical advice (41%), followed by transfers to
extended stay and rehabilitation centres (35%).
Table 3 Clinical categories of interest at hospital
separations based on diagnoses: January 2008–June 2013
(N=2106)
Clinical categories

Primary diagnosis, All diagnoses,
n (%)
n (%)*

Drug related
Injuries

312 (14.8)
233 (11.1)

828 (39.3)
349 (16.6)

Bacterial and skin
infections

89 (4.2)

166 (7.9)

Alcohol

47 (2.2)

180 (8.5)

496 (23.5)
43 (2.0)

713 (33.9)
1323 (62.9)

Mental health
Social circumstances

*Each separation can have multiple categories.
Nambiar D, et al. BMJ Open 2017;7:e014854. doi:10.1136/bmjopen-2016-014854
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Table 4 People who inject drugs (PWID) hospital separation rates stratified by age compared with the Greater Melbourne
population: 2008–2012
Age
group (years)

n (%)

MIX
(per 100 person-years)

Greater Melbourne
(per 100 person-years)

Age-standardised
rate ratio

15–24
25–29
30–49

505 (25.1)
809 (37.3)
578 (37.6)

63.5 (95% CI 58.1 to 69.3)
53.0 (95% CI 49.4 to 56.8)
54.0 (95% CI 49.7 to 58.6)

20.9
31.9
36.5

3.0 (2.8–3.3)
1.7 (1.5–1.8)
1.5 (1.4–1.6)

MIX, Melbourne Injecting Drug User Cohort Study.

Trends in hospital separations: January 2008–June 2013
(N=2106)
There was a 12% increase in biannual separations per
person over the study period (b=0.12; 95% CI 0.09 to
0.15, p<0.001) (figure 1). The largest number of annual
separation sets was 443, occurring in 2012.
Comparison of hospital separation rates for PWID and the
general population
The overall separation rate for the cohort between January
2008 and June 2013 was 50.6 per 100 PY (95% CI 48.4 to
52.8). When the 214 separations in 2013 were excluded,
age-stratified separation rates were higher than in the
general population across all age groups, with the largest
ratio in the youngest age group (table 4). There were 881
annual separation sets, with a median of two (IQR 1–2)
and a maximum of 30 separations in a set.
Prevalence and correlates of frequent hospital separations
There were 1460 frequent separations among 1892 separations between 2008 and 2012. Over a quarter (29%) of
the cohort had at least one frequent separation episode

Figure 1

in a calendar year. Separations classified as frequent
comprised 77% of the total separations. The most
common principal diagnosis in frequent separations
was ‘mental health related’ (28%), while a principal
drug-related diagnosis was present in 15% of frequent
separations.
When considering clinical categories of interest across
all diagnoses at separations, only the mental health-related category was correlated with an increased likelihood
of frequent separations (table 5). Being discharged to
locations other than private residences, having a medical
rather than surgical intervention, having an overnight or
multiday separation, and having a separation in spring or
winter were also more common among frequent separations. Conversely, being men and being diagnosed with
the clinical category of bacterial and skin infections was
associated with a lower likelihood of frequent separations. In the sensitivity analysis, replacing all diagnoses
with principal diagnoses did not affect the clinical categories of interest that were significantly associated with
frequent use.

Trend in hospital separations: January 2008–June 2013 (N=2106) .Test for trend, p<0.001.
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Table 5 Adjusted risk factors associated with frequent hospital admissions (all diagnoses): 2008–2012 (N=1892)
Characteristic

n (%)

Frequent use, Non–frequent use,
n (%)
n (%)

OR (95% CI)

AOR (95% CI)

Age (years)
15–24

505 (25.1)

402 (27.5)

103 (23.8)

1

1

25–29

809 (37.3)

611 (41.8)

198 (45.8)

0.79 (0.60 to 1.03)*

0.85 (0.64 to 1.14)

30–49

578 (37.6)

447 (30.6)

131 (30.3)

0.87 (0.65 to 1.17)

1.01 (0.74 to 1.38)

Male

943 (49.8)

701 (48.0)

242 (56.0)

0.72 (0.58 to 0.90)†

0.63 (0.50 to 0.80)†

 No/unknown

264 (12.5)

197 (11.8)

67 (15.5)

1

1

 Yes

1842 (87.5)

1477 (88.2)

365 (84.5)

1.40 (1.03 to 1.90)†

1.36 (0.97 to 1.90)*

 Spring

512 (31.5)

512 (28.2)

100 (23.1)

1.53 (1.14 to 2.07)†

1.60 (1.16 to 2.20)†

 Summer

471 (25.8)

351 (24.0)

120 (27.8)

1.09 (0.81 to 1.46)

1.10 (0.81 to 1.50)

 Autumn

453 (18.6)

330 (22.6)

123 (28.5)

1

1

 Winter

456 (24.0)

367 (25.1)

89 (20.6)

1.54 (1.13 to 2.10)†

1.71 (1.23 to 2.38)†

 Planned

441 (23.3)

334 (22.9)

107 (24.8)

1

–

 Emergency

1312 (69.3)

1025 (70.2)

287 (66.4)

1.14 (0.89 to 1.47)

 Maternity

139 (7.3)

101 (6.9)

38 (8.8)

0.85 (0.55 to 1.31)

 Multiday

757 (40.0)

610 (41.8)

147 (34.0)

1.90 (1.48 to 2.44)†

1.54 (1.15 to 2.05)†

 Same day

614 (32.4)

421 (28.8)

193 (44.7)

1

1

 Overnight

521 (27.5)

429 (29.4)

92 (21.3)

2.14 (1.61 to 2.83)

1.73 (1.28 to 2.33)†

 Surgical

293 (15.5)

181 (12.4)

112 (25.9)

1

1

 Medical

1599 (84.5)

1279 (87.6)

320 (74.1)

2.47 (1.89 to 3.22)†

1.95 (1.45 to 2.63)†

 Residence

1587 (83.9)

1186 (81.2)

401 (92.8)

1

1

 Other

305 (16.1)

274 (18.8)

31 (7.2)

2.99 (2.03 to 4.41)†

3.01 (2.00 to 4.52)†

Drug related

744 (39.3)

601 (41.2)

143 (33.1)

1.41 (1.13 to 1.77)†

0.90 (0.70 to 1.17)

 Injuries

319 (16.9)

220 (15.1)

99 (22.9)

0.60 (0.46 to 0.78)†

0.82 (0.61 to 1.10)

 Bacterial and
skin infections

144 (7.6)

100 (6.8)

44 (10.2)

0.65 (0.45 to 0.94)*

0.65 (0.43 to 0.98)†

 Alcohol

162 (8.6)

130 (8.9)

32 (7.4)

1.22 (0.82 to 1.83)

1.30 (0.84 to 2.00)

 Mental health
Social
circumstances

637 (33.7)
1159 (10.6)

570 (39.0)
906 (62.0)

67 (15.5)
253 (58.6)

3.49 (2.63 to 4.62)†
1.16 (0.93 to 1.44)

2.52 (1.85 to 3.44)†
1.23 (0.96 to 1.58)

Single

Season

Admission type

Type of stay

Type of
intervention

Discharge
status

Clinical
categories

*p<0.1.
†p<0.05.
AOR, adjusted OR.

Discussion/Conclusion
Between January 2008 and June 2013, more than half of
the cohort members had at least one hospital separation,
the majority through EDs. We found separation rates
6

among PWID were up to three times higher than in the
age-matched general population and frequent separations, defined as two or more separations within a 12-month
period, related to the types of separations described
Nambiar D, et al. BMJ Open 2017;7:e014854. doi:10.1136/bmjopen-2016-014854
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in the general population, such as mental health-related conditions and non-residential discharge.28 29 The
increased risk of hospital separations potentially relates to
a tendency for PWID to only seek care once their medical
complications have become severe30 31 and reflects in
part the impoverished social circumstances (eg, homelessness) many PWID experience.32 The 1.4% annual
increase in Australian hospital separations between 2008–
2009 and 2012–201333 was lower than the 12% biannual
increase observed in the cohort. This finding, coupled
with higher rates of hospital separations than in the
general population, is of concern given the MIX cohort
is relatively young, has access to universal healthcare and
harm reduction, and has a high uptake of GP services.34
It is possible that the large increase in separations overtime was driven by declining health in the cohort due to
ageing and lengthening injecting careers. Some of this
increase may also be attributed to the implementation
of the National Emergency Access Target (NEAT) from
2012, with a 4-hour target for ED stays, which may have
resulted in an increase in this route of admission.19 An
exploratory analysis indicated that there was a statistically significant increase across all admission types during
the implementation of the NEAT (data not shown), but
we were unable to examine this in detail because most
hospital admissions were through the ED, resulting in a
lack of power for more detailed analyses.
Interventions that have sought to divert frequent
users of hospitals to primary care services in the general
population have achieved only partial success, possibly
because there is a small group of frequent users with a
genuine need for inpatient care.35 Targeting PWID who
are frequent attenders with multiple health conditions
for case management to facilitate access to health, harm
reduction and social services may have the greatest impact
on reducing frequent separations. In this regard, we found
frequent separations associated with mental health conditions (which can be caused or exacerbated by drug use4)
but not drug-related diagnoses. Mental health conditions
among PWID may be a marker of more entrenched drug
use,36 as heavy substance use is correlated with frequent
hospital separations in the general population.37 Previous
work shows that mental health and substance use comorbidities increase the rate of ED presentation29; however,
in our study, while mental health conditions were associated with frequent hospital separations, drug-related
diagnoses were not. It is possible that in some cases drug
use was not identified, or that participants were not
actively consuming or injecting at the time25 and were not
screened for previous substance use. Failure to identify
drug use during a hospital admission represents a missed
opportunity to provide harm reduction and pathways to
treatment4 and may increase the risk of further complications from drug-drug interactions.38 The high correlation
between substance use and mental health disorders36
suggests that referrals to integrated mental health and
drug treatment services will be more effective than individual programmes in reducing readmission rates.29
Nambiar D, et al. BMJ Open 2017;7:e014854. doi:10.1136/bmjopen-2016-014854

We also found discharge to locations other than the
patients’ residence and longer stays were associated with
frequent separations. Of the former, the most common
discharge codes were leaving against medical advice,
followed by transfers to extended or rehabilitative care
and mental healthcare. Substance use has been associated with incomplete episodes of care,39 which often leads
to representations at EDs.28 Similarly, a longer length
of stay has been associated with readmissions in the
general population,23 potentially due to the complexity
of the condition and social issues such as lack of care
and unstable housing, which can prevent immediate
discharge.40 These factors reiterate the impact on health
and resources of the lifestyle issues PWID face. Multidisciplinary case management and referrals targeting both
health and social conditions for frequent users implemented through hospital services may assist vulnerable
patients to access appropriate health and community
services at discharge.41
Our results should be interpreted with caution for
several reasons. As described, deterministic linkage may
have led to conservative estimates of hospital separations,
and data collected across Victorian hospitals precludes any
interstate hospital use. There is likely to be some underascertainment from missing information and typographical
errors in hospital registries.42 There may be inconsistencies in data collected from multiple hospitals; however,
the linked file was supplemented by a data dictionary
which we used to interpret variables. Given the sensitive
nature of the data and the cohort, deterministic linkage
ensured high specificity, so only established separations
that precisely characterise hospitalisation in the cohort
were included. However, future linkage work should
consider a combination of deterministic and probabilistic
linkage, to balance specificity and sensitivity43 to overcome
both errors at data collection and reliance on identifiers
such as names in populations where many aliases may be
present.44 The study period overlapped with the implementation of the NEAT, which was progressively rolled
out from 2012 and aimed to reduce ED overcrowding.20
The NEAT may have increased hospital admission rates
through EDs, but as indicated we were unable to determine whether this was the case. The GEE models applied
in the regression analyses do not account for the order
of events; the risk of each separation is independent
and not affected by previous separations. Including all
diagnoses overcomes reliance on clinical coding prioritisation, which may result in loss of relevant diagnoses,such
as drug and mental health conditions because they were
not the principal diagnosis. The cohort was recruited
using multiple sampling methods, which may affect the
generalisability of these results, but is similar to other
Australian cohorts of PWID across the majority of demographics other than age.45 46
Our findings show a very high rate of separations
among PWID that may at least in part be driven by their
socioeconomic circumstances and related factors, such
as unstable housing and mental health issues. Overtime
7
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the number of separations increased, probably due
to increasing age, period of injecting and incidence
of chronic diseases, but further research is needed to
determine whether this pattern also reflects changes in
ED practice. Within the PWID cohort, mental health
conditions increased the likelihood of multiple hospital
admissions. Strategies to address frequent admissions
among PWID require targeted interventions that take
mental health and social conditions into consideration.
Hospitals are likely to remain the appropriate point of
care for PWID with complex needs, given the availability
of specialised services (such as psychiatry) at a low cost
to patients. However, referrals to integrated drug and
mental health services may reduce use of tertiary care.
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