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Highlights


Psychological distress was examined in a cohort of people who inject drugs (PWID)



We found higher levels of psychological distress in PWID than the general population



Average levels were consistent over time, masking within-individual change



Assault and intentional overdose predicted increases in psychological distress



Environmental factors may drive higher levels of distress reported by women

ABSTRACT
Background: Previous research into psychological distress among people who inject drugs (PWID) is
predominantly cross-sectional; we determined longitudinal predictors of change in psychological
distress among a cohort of PWID. Method: We examined Kessler Psychological Distress Scale (K10)
scores from 564 PWID (66% male) enrolled in the Melbourne Injecting Drug User Cohort Study.
Gender-stratified linear models with fixed effects for each participant were used to examine
correlates of change in individual K10 scores. Further linear regressions of adjusted K10 scores were
used to measure correlations between demographic variables. Results: Participants reported higher
K10 scores (higher psychological distress) than the general Australian population (mean K10 scores
23.4 (95%CI 22.6-24.2) and 14.5 (95%CI 14.3-14.7) respectively). The cohort’s mean K10 score did
not significantly differ over time, but indivdual variations were common. Women reported higher
K10 scores than men (mean baseline K10 scores 25.2 (95%CI 23.9-26.6) and 22.4 (95%CI 21.5-23.3)
respectively), however no significant differences remained after controlling for temporal factors. Key
predictors of increases in K10 scores were being the victim of an assault in the past six months
(P<.001 for women and men) and intentionally overdosing in the past 12 months (P=.010 for women
and P<.001 for men). Conclusions: PWID experience higher levels of psychological distress than the
general population. Temporal rather than individual factors may account for the higher levels of
psychological distress reported among women. Interventions to reduce rates of assault and/or
intentional overdose should be explored to reduce high levels of psychological distress among PWID.
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1 INTRODUCTION
People who inject drugs (PWID) typically have high rates of mental illness and associated
problems. For example, in a survey of PWID conducted as part of the Australian Illicit Drug Reporting
System (IDRS), 44% reported experiencing at least one mental health problem (depression 29%,
anxiety 20%) in the previous six months, more than double the rate of past-year mental health
problems (20%) in the general Australian population (Australian Bureau of Statistics, 2008; Stafford
and Burns, 2014). Similar findings have been published for PWID in other countries, including
Canada (43% with a diagnosis of anxiety disorder and 29% a mood disorder; Roy et al., 2015), China
(75% with severe depression; Li et al., 2015), India (84% with symptoms of depression, 71% anxiety,
53% suicidal ideation; Armstrong et al., 2013b), the USA (27% reporting at least one episode of
depression; Sapra et al., 2013) and Russia (78% with at least mild depressive symptoms; Walley et
al., 2014).
PWID commonly experience stressors that can negatively impact mental health, including
loss of income (Lemstra et al., 2011), social isolation (Beynon et al., 2009; Darke and Ross, 2002),
involvement in crime (Kinner et al., 2009), death of friends (Beynon et al., 2009), poor family
relations (Li et al., 2015), concurrent alcohol use (Conner et al., 2008; Kennedy et al., 2015),
overdose (Pabayo et al., 2013), non-sexual assault, and sexual assault (Lemstra et al., 2011; Shaw et
al., 2015). On the other hand, individual factors such as age, duration of injecting career and
education may also play important roles (Darke and Ross, 2002).
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One way to examine mental health among PWID is by studying psychological distress.
Psychological distress refers to a non-specific and broad range of unpleasant, confusing and/or
upsetting symptoms and internal experiences, and is associated with affective disorders (Callaly et
al., 2001; Cornelius et al., 2013; Kessler et al., 2002). Psychological distress can interfere with
everyday functioning (Middleton and Shaw, 2000). Psychological distress is commonly studied using
the Kessler Psychological Distress Scale (K10), a 10-item measure of psychological distress over the
past four weeks (Kessler et al., 2002). The K10 was developed as a screening tool, with higher scores
indicating higher levels of distress (Kessler et al., 2002). The K10 has good psychometric properties
and is able to identify clinical symptoms of psychological distress as measured by the Diagnostic and
Statistical Manual of Mental Disorders (Cornelius et al., 2013; Kessler et al., 2002) and has shown
high levels of reliability and validity among PWID (Hides et al., 2007).
Past research using the K10 is mostly cross-sectional and often examines psychological
distress as a covariate rather than an outcome of interest (e.g., Betts et al., 2015; Gibbie et al., 2011;
Kinner et al., 2009; McKetin et al., 2008; Topp et al., 2010). Cross-sectional research shows PWID
have higher psychological distress on the K10 than the general population in Australia (Stafford and
Burns, 2014). Higher psychological distress indexed by the K10 has been associated with recent
criminal activity (Kinner et al., 2009), unemployment and homelessness (Topp et al., 2010), non-fatal
overdose (Betts et al., 2015), and personality disorders (Gibbie et al., 2011) in other cross-sectional
research with PWID. Of particular relevance is that similar to the general population, rates of mental
illness among PWID are thought to be influenced by gender, with women being more likely than
men to experience mental illness, particularly depression (Kang and Deren, 2009; Lambdin et al.,
2013; Pettes et al., 2015). However, cross-sectional research cannot reveal how temporal stressors
influence the experience of psychological distress by PWID.
Unlike cross-sectional studies, longitudinal research can explore how psychological distress
manifests in response to temporal factors. The only known relevant longitudinal study in this area
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involved a cohort of PWID after release from prison and used the K10 as a covariate; the authors
found that very high psychological distress on the K10 pre-release predicted post-release overdose
(Winter et al., 2015). No known studies have examined K10 scores longitudinally with communitybased PWID. To fill this gap, we explored longitudinal relationships between temporal factors and
psychological distress among PWID, expecting that relationships observed in previous crosssectional studies would also hold in longitudinal analysis.
2 METHODS
2.1 Participants and interviews
Participants were PWID enrolled in the Melbourne Injecting Drug User Cohort Study (MIX), a
prospective cohort study of 688 PWID recruited between April, 2008 and January, 2010. An
additional 69 participants, members of another cohort known as Networks II, were rolled into the
study in 2011 (henceforth ‘MIX participants’ refers to all 757 participants; a comparison of original
and Networks II participants is provided in the supplementary material1). Experienced fieldworkers
interview participants face-to-face approximately annually to obtain detailed information about
living circumstances, health, and drug use history. Individuals were eligible for inclusion if they had
injected heroin or methamphetamine at least six times during the previous six months. MIX was
approved by the Victorian Department of Human Services (now Department of Health) and Monash
University Human Research Ethics Committees. Written informed consent was obtained from all
participants after the nature of procedures was fully explained. As at 13 February, 2015, 2,862
interviews had been conducted. Details of the MIX cohort are provided in the supplementary
material, and are also described elsewhere (Horyniak et al., 2013).
2.2 Measures

1

Supplementary material can be found by accessing the online version of this paper at
http://dx.doi.org and by entering doi:...
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Continuous K10 scores were used for regression analysis and categorisations of low (10-15),
moderate (16-21), high (22-29) or very high (30-50) psychological distress were used to compare
transitions over time, based on categories used in the IDRS (Stafford and Burns, 2014a, 2014b). K10
questions were included in MIX interviews from November, 2010 onwards; scores were available for
62% (1770/2862) of interviews, with 75% (564/757) of participants having at least one recorded
score.
2.3 Variables
Relevant MIX variables were classified as stable or temporal. Stable variables were:


age at baseline;



country of birth (Australia, other);



language other than English spoken (Y/N);



education (<year 10, year 10-11, year 12 or higher);



length of injecting career at baseline; and



incarceration history at baseline (none, once, twice, three or more times).

Temporal variables were:


income type (none, wage, government pension, other);



employment (Y/N);



accommodation type (owner-occupied, private rental, public housing, unstable);



drug used most in the past month (categorised as heroin, methamphetamine, cannabis,
other);



alcohol use as measured by scores on a variant of the Alcohol Use Disorders Identification
Test Consumption (AUDIT-C) scale (Bush et al., 1998) (with scores of 0, 1-7 and >=8 classified
according to (Dietze et al., 2013) as abstinent, low risk or high risk respectively);



injection frequency (total reported injections, of all drugs, in the past week) ;



injected more than usual in the past six months (Y/N) ;



injected alone more than 80% of the time (Y/N) ;



BBV transmission risk (Blood Borne Virus Transmission Risk Assessment Questionnaire –
Short Version score; BBV-TRAQ-SV) (Stoové and Fry, 2006);



OST status (Y/N);
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GP attendance in the past month (Y/N);



attended psychiatrist/psychologist/social worker/drug counsellor in the past month (Y/N);



attended an emergency department (ED) in the past month (Y/N);



heroin overdose in the past six months (Y/N);



intentionally overdosed in the past 12 months (Y/N);



been the victim of an assault in the past six months (Y/N); and



been arrested in the past six months (Y/N).

2.4 Data analysis
2.4.1 Comparison of K10 scores to the general population. Percentiles of K10 scores for the MIX
cohort were compared to those for the general Australian population as measured in the 2007
Australian National Survey of Mental Health and Wellbeing (Slade et al., 2011). The K10 score
distribution for MIX participants was created using the first questionnaire each participant
completed (N=564).
Longitudinal studies of PWID (albeit mostly involving people in drug treatment rather than
community samples such as ours) have generally shown a small but significant decline of depressive
symptoms over time (Conner et al., 2008). To measure changes within the MIX cohort, the
distribution and cumulative distribution of K10 scores was compared across the first three occasions
of administration. To minimise attrition bias, only participants who completed the K10 on three or
more occasions (N=401) were included.
2.4.2 Transitions in K10 scores. To show typical trajectories of psychological distress within the
sample, categorised K10 scores were cross-tabulated for participants’ first-second and second-third
consecutive questionnaires. All data were used to generate these tables (i.e., the 491 participants
with two or more K10 questionnaires had their first-second K10 trajectories considered, and the 401
participants with three or more questionnaires had their second-third K10 trajectories considered).
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2.4.3 Measuring the effects of temporal covariates on K10 scores. Associations between changes in
temporal variables and changes in individuals’ continuous K10 scores were measured using linear
models with fixed effects for each participant. This method was used in preference to a generalized
estimating equation, as by using participants as their own controls rather than sample population
averages, more accurate measurement of the change in K10 score in response to changes in
exposure variables was possible. All interviews with a valid K10 score (i.e., 1,770 interviews from 564
participants) were used for this analysis. By focusing on changes within individuals, this method also
helps to control for attrition bias. To control for differences between men and women in the sample,
the data were stratified by gender and coefficients estimated using independent models. Standard
errors were clustered on participants to minimise repeated measurement bias. Covariates that were
non-significant at the 90% level were removed and the models were re-run to determine the size of
any correlations (categorical variables were determined to be non-significant if none of the
outcomes had a significant coefficient and a composite Wald test combining all outcomes was nonsignificant).
2.4.4 Differences in K10 scores by demographics. Before comparing K10 scores across stable
variables, confounding temporal variables were controlled for by assigning an adjusted K10 score to
each participant. To calculate adjusted K10 scores, the previous models were re-run with matching
sets of covariates. This involved extending each gender’s set of remaining independent variables to
include all of those in the other gender’s model (i.e., if one variable was significant among men but
not among women, it was included in both models). Adjusted K10 scores were then defined as
participants’ fixed effects added to the constant term of the new (gender-specific) models, and were
assigned only on the first occasion a participant completed the questionnaire. These scores
represent predicted values at the base outcome of all temporal variables (or zero for continuous
variables); for example, if becoming unemployed decreased K10 scores by an average of two points,
adjusted scores would include a two-point deduction for participants who were employed.
Controlling for the effects of temporal variables in this way meant that a less confounded analysis of
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stable variables was possible. This was because adjusted K10 scores account for the effects of events
that may influence psychological distress but that had only been experienced by a proportion of
participants, such as recent assault.
3 RESULTS
At baseline, the median age was 27.9 years, interquartile range 24.6-30.0 years. The median
length of injecting career was 10.4 years, mean injection frequency was 8.9 times per week, 38%
(n=285) were enrolled in OST, 61% (n=454) had a history of incarceration and 59% (n=441) reported
heroin as the illicit drug used most in the past month (followed by 20% cannabis, n=149; 15%
other—including other opioids and benzodiazepines—n=117; and 6% methamphetamine, n=45).
There were minimal differences between participants with only one and participants with more than
one K10 completion (see supplementary material2).
3.1 Comparison of K10 scores to the general population
Significantly higher levels of psychological distress were found among MIX participants than
in the general Australian population (Figure 1, right). The mean K10 score (from participants’ first
questionnaires) was 23.4 (95%CI 22.6-24.2), while the mean K10 score for the Australian general
population was 14.5 (95%CI 14.3-14.7) (Slade et al., 2011).
There was no clear trend over time in the MIX sample’s distribution of K10 scores (Figure 2). The
mean K10 scores from the first three questionnaires were 23.4 (95%CI 22.6-24.2), 22.2 (95%CI 21.423.0) and 22.5 (95%CI 21.6-23.4). Although the second questionnaire recorded slightly lower scores
than the first (slight left shift in Figure 2, right), the third questionnaire results were between the
previous two, indicating that even small changes were not consistent in direction
3.2 Transitions in categorized K10 scores

2

Supplementary material can be found by accessing the online version of this paper at
http://dx.doi.org and by entering doi:...
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Despite the consistency of K10 score distributions across the whole cohort and interview
waves, variations for individuals were common. Participants who reported low or very high levels of
psychological distress were less likely to report a different level of distress in their following
interview than participants who reported moderate or high psychological distress (Table 1). Few
participants who reported low or moderate psychological distress in one interview reported very
high levels in subsequent interviews.
3.3 Measuring the effects of temporal variables on K10 scores
Table 2 shows the regression coefficients for the remaining temporal variables in each
model. Being the victim of an assault in the past six months and intentionally overdosing in the past
12 months were associated with higher K10 scores in both men and women. Psychological distress
was also: positively associated with having seen a GP (among women); positively associated with
injecting more than usual (among men); and negatively associated with being employed and having
used cannabis the most in the past month, rather than heroin (among men).
3.4 Measuring the effects of stable variables on K10 scores
After adjusting K10 scores to control for the effects of temporal variables, there were no
remaining correlations between stable variables and psychological distress.
3.5 Comparison of K10 scores to adjusted K10 scores
On average, women reported higher K10 scores than men; the mean K10 scores were 25.2
(95%CI 23.9-26.6) and 22.4 (95%CI 21.5-23.3) respectively. Both male and female distributions
shifted towards less psychological distress after controlling for temporal variables and were no
longer significantly different; the mean female and male adjusted K10 scores were 20.2 (95%CI 19.321.2) and 20.8 (95%CI 20.1-21.5) respectively, significantly lower than the original K10 scores. The
greater shift among women is consistent with the more positive (as opposed to negative)
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associations observed in Table 2. Figure 3 shows the distribution of K10 scores among men and
women before and after adjusting for temporal variables.
4 DISCUSSION
We determined the degree of psychological distress and predictors of changes in
psychological distress among a community-based cohort of PWID in Melbourne. As anticipated,
PWID reported significantly higher psychological distress than the general Australian population.
Average scores were consistent over time, but longitudinal analysis revealed significant variation in
individuals’ distress, reflecting the important role of the temporal factors. For example, being
assaulted in the past six months and intentionally overdosing in the past 12 months was significantly
associated with increases in psychological distress, and among men becoming employed was
significantly associated with decreases in psychological distress.
Consistent with previous research, women in our study reported higher psychological
distress than men (Kang and Deren, 2009; Lambdin et al., 2013); but this difference was no longer
apparent after adjusting for temporal variables. This suggests that within our sample, temporal
factors accounted for these gender-based differences better than intrinsic differences between
individuals, which may indicate an increased vulnerability of women in the social context of injecting
drug use (Rhodes, 2002; Rhodes, 2009). For example, recent assault was not only reported more
frequently by women, but the association between recent assault and psychological distress was
stronger among women. This may be related to differences in the types of assault perpetrated
against each gender: sexual assault was experienced far more frequently by female PWID in our
sample, and mental illness manifests more severely among victims of sexual assault than victims of
non-sexual assault (Badour et al., 2013). The stronger association may also be related to posttraumatic distress disorder, which has been observed in relation to intimate partner violence
(Cavanaugh et al., 2010; Ford et al., 2007) and at higher rates among women than men (MackesyAmiti et al., 2012) in research involving PWID. Although some researchers have studied associations
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between assault and mental health (Marshall et al., 2008; Torok et al., 2008), further longitudinal
work is needed to understand the influence of gender on the relationship between both sexual and
non-sexual assault and measures of mental health and wellbeing, particularly given the high rates of
female sex work among PWID (Marshall et al., 2008).
We found correlations with temporal factors. Intentional overdose was significantly
associated with an increase in psychological distress among both men and women, but given the
unknown relative timings of the increase in psychological distress and the intentional overdose
episode we are unable to draw any conclusions in relation to causality. Other factors associated with
changes in psychological distress were different between genders, possibly due to the different
environmental contexts experienced by men and women. Among men we found that injecting more
than usual was associated with an increase in psychological distress, which is consistent with
previous research identifying higher injecting frequency as a risk factor for depressive symptoms
(German and Latkin, 2012; Lemstra et al., 2011). Changing drug of choice from heroin to cannabis
was associated with a decrease in psychological distress among men, perhaps simply reflecting a
decrease in injecting frequency. A change in employment status was negatively associated with a
change in psychological distress, which highlights the importance of individuals having social and
economic participation in society. Among women, we found that recently seeing a GP was
associated with higher levels of psychological distress, potentially indicating help-seeking behaviour.
Once we controlled for temporal factors, our analysis of adjusted K10 scores did not detect
any associations with individual characteristics previously associated with mental health among
PWID, including duration of injecting career and educational attainment (Darke and Ross, 2002). This
could be because these variables are typically confounded by circumstantial and temporal variables
in other studies, and highlights the importance of longitudinal data to consider injecting drug use in
its entire context. For example, longer injecting careers might be associated with more of the
negative outcomes such as experiencing assault that we controlled for in the analysis.
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In contrast to previous cross-sectional research on mental health in PWID (German and
Latkin, 2012; Johnson et al., 2002; Lemstra et al., 2011; Nambiar et al., 2014), our longitudinal
analysis findings were inconclusive with respect to changes in OST status, seeing mental health
professionals (with the exception of GPs among women), ED attendance, past six month accidental
heroin overdose, arrest in the past six months and BBV transmission risk. This may be a result of the
fixed effects analysis used, which was deliberately chosen to consider only changes in independent
exposures when estimating the effects of exposure on psychological distress. For example, if the
number of participants who initiated OST during follow-up was low, the regression model may have
suffered from low power to detect a significant association between OST and changes in levels of
psychological distress. This may also explain why, in contrast to previous researchers (Havard et al.,
2006), we found no association between initiating OST and a change in psychological distress,
although OST has previously been associated with reduced injecting frequency in this sample (Scott
et al., 2015).
Our study has several limitations. Although the K10 is recommended as a screening tool for
psychological distress among PWID (Hides et al., 2007), clinical measures for assessing depression
and anxiety are more powerful than the K10, which is designed as a generalized screening tool for
both (Gonzalez et al., 2011). Use of a generalised, non-specific measure might have limited our
findings; for example, one study found that depression, but not anxiety, was associated with risk
behaviours among PWID in India (Armstrong et al., 2013a). The data we examined come from a
single sample of PWID in Melbourne, and care should be taken in generalising to broader
populations or geographic locations. It is also unclear whether participants lost to follow-up
experienced different levels of psychological distress to the sample retained, biasing results, and
possibly explaining why no clear trends were seen in distribution of K10 scores over time,
contrasting with previous research that identified small but significant declines of depressive
symptoms in longitudinal studies of PWID (Conner et al., 2008). As mentioned above, there are also
limitations to the fixed effects analysis used, which only considers changes in independent
exposures when estimating the effects of exposure on psychological distress. However, this method
was chosen in order utilize the longitudinal nature of the data, and is appropriate for detecting
associations with exposures likely to change over time, such as recent experience of violence and
intentional overdose. Finally, there was some error inherent in comparing variables with different
timescales in the model. For example, the outcome relates to psychological distress over the
previous four weeks, while exposure variables such as injecting frequency, being the victim of
assault and intentional overdose relate to time frames of one week, 6 months and 12 months
respectively.
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MIX participants reported significantly higher levels of psychological distress than the
general population, with average levels that were consistent over time; however, variation within
individuals was common, highlighting the importance of temporal factors. In particular, key
predictors of increases in psychological distress included being a recent victim of assault and
intentional overdose in the past 12 months. Women reported higher psychological distress than
men but within our sample temporal factors accounted for these differences, indicating that women
may be more vulnerable in the broader environment in which injecting drug use takes place. The
high prevalence and ongoing nature of psychological distress, and the lack of influence of OST and
mental health professional attendance on psychological distress in this sample highlight the need to
improve the effectiveness and accessibility of these services. Further research is needed on how to
identify distressed individuals for mental health interventions, and to further examine the role of
assault in psychological distress.
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FIGURE

LEGENDS

Figure 1: K10 scores: Distribution of K10 scores from the Melbourne Injecting Drug User Cohort
Study on the first occasion participants completed the questionnaire (MIX, left), and comparison of
K10 score percentiles (10, 25, 50, 75, 90, 95 and 99%) between the MIX and the general Australian
25-34 year old population (right).
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Figure 2. K10 scores over time: Distributions (left) and cumulative distributions (right) of Melbourne
Injecting Drug User Cohort Study participants’ K10 scores on the first three occasions the
questionnaire was completed, only for the 401 participants who have taken the questionnaire three
or more times.
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Figure 3, adjusted distributions: Distribution of K10 scores by gender before adjusting for temporal
variables (left), and adjusted K10 scores by gender (right); the first occasion participants completed
the questionnaire.
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Table 1, the percentage of participants who changed levels of psychological distress between
consecutive questionnaires.
First questionnaire to second questionnairea
% of row, (N)

Initial level of
psychological
Final level of psychological distress
distress (K10 score)

Second questionnaire to third questionnaireb
% of row, (N)

Final level of psychological distress

Low

Moderate

High

Very high

Low

Moderate

High

Very high

Low (10–15)

52% (62)

29% (35)

15% (18)

3% (4)

56% (58)

21% (22)

16% (17)

7% (7)

Moderate (16–21)

28% (32)

36% (41)

24% (27)

12% (13)

32% (35)

33% (36)

26% (28)

8% (9)

High (22–29)

17% (23)

22% (29)

32% (43)

29% (39)

17% (16)

22% (21)

34% (33)

27% (26)

Very high (30–50)

15% (19)

17% (21)

22% (28)

46% (57)

4% (4)

15% (14)

24% (22)

57% (53)

a

Using data from the 491 participants with two or more K10 questionnaires
Using data from the 401 participants with three or more K10 questionnaires

b
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Table 2. Linear regression results using participant fixed effects, retained temporal variables.

K10
Range: 10 (low distress) - 50 (high distress)
Women
Adjusted
coefficient

Men
Adjusted
coefficient

95%CI

P-value

-1.55**

(-2.67, -0.43)

0.010

Methamphetamine

0.92

(-1.23, 3.06)

0.400

Cannabis

-1.78*

(-3.16, -0.41)

0.010

Other

-1.12

(-2.54, 0.30)

0.120

1.20*

(0.13, 2.27)

0.030

95%CI

P-value

Employed (vs. no)
Yes
Drug used most in the past month
(vs. heroin)

Inject more than usual in the past
month (vs. no)
Yes
Alcohol use (vs. abstinent)
AUDIT C score <8

0.45

(-1.22, 2.13)

0.590

AUDIT C score >=8

1.92

(-0.43, 4.27)

0.110

Attended GP in past month (vs. no)

0

0

.

Yes

1.57*

(0.25, 2.89)

0.020

3.59*

(0.74, 6.43)

0.010

4.26**

(1.39, 7.12)

<0.001

Yes

4.46***

(2.92, 5.99)

<0.001

1.80**

(0.64, 2.95)

<0.001

Constant

21.29***

(15.75, 26.82)

<0.001

19.53***

(14.7, 24.37)

<0.001

N

651

Intentional overdose in past 12
months (vs. no)
Yes
Assault victim in past six months (vs.
no)

1118

*P<0.05, **P<0.01, ***P<0.001
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