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Background: Health-related quality of life (HRQoL) remains poor among heroin users, even
after being treated with methadone. Evidence regarding self-reported psychopathology and
HRQoL in heroin users is also limited. The present study aimed to investigate the association between self-reported psychopathology and HRQoL in Asian heroin users treated with
methadone.
Methods: Thirty-nine heroin users treated with methadone and 39 healthy controls were
recruited. Both groups self-reported on demographic data, the Brief Symptom Rating Scale,
EuroQoL-5D, and World Health Organization Questionnaire on Quality of Life: Short Form.
We compared clinical characteristics, psychopathology, and HRQoL between the two study
groups. Correlation and regression analyses were conducted to explore the association between
psychopathology and HRQoL in the heroin user group.
Results: Heroin users had more psychopathology and worse HRQoL than healthy controls. The
HRQoL of heroin users had significant correlations with Brief Symptom Rating Scale scores.
HRQoL could be predicted by depression, anxiety, paranoia, and additional symptoms (ie, poor
appetite and sleep difficulties) independently.
Conclusion: Self-reported psychopathology, depression, anxiety, paranoia, poor appetite,
and sleep difficulties had a negative impact on each domain of HRQoL among heroin users
treated with methadone. The importance of the environmental domain of HRQoL is discussed.
Clinicians should recognize comorbid psychiatric symptoms early on to improve HRQoL in
heroin users.
Keywords: heroin abuse, Brief Symptom Rating Scale, World Health Organization questionnaire
on quality of life
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Heroin abuse is a chronic disease with a high tendency to relapse.1,2 It is characterized
by comorbid medical illness, increased mortality, coexisting psychiatric diagnoses,
and functional impairment.3–5 The effectiveness of maintenance treatment using
methadone in treating heroin abuse has been validated.6,7 Methadone maintenance
treatment can reduce heroin use, illicit use of other types of drugs, risky behavior for
contracting human immunodeficiency virus, as well as criminal behavior in heroin
users.8 It can improve both physical and mental health, and reduce mortality.1,6,9 On
the other hand, there have been adverse events associated with methadone therapy.
Lethal cardiac complications, severe constipation, and sexual dysfunction have been
reported. It is noteworthy that heroin users treated with methadone have high rates
of comorbid psychiatric disease, such as major depression, bipolar disorder, anxiety
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disorders, schizophrenia, and personality disorders.10 There
are also contemporary challenges surrounding treatment
with methadone. Firstly, daily methadone clinic visits are
not convenient for many heroin users and this is a common
reason for discontinuing a methadone maintenance treatment
program. The “take-home” status actually reduces illicit drug
use,11 but current evidence shows that multiple days’ supply
of take-home doses is related to risk of diversion or lethal
overdose.12,13 Secondly, subjects enrolled in a methadone
maintenance treatment program may still continue their problematic heroin or other substance abuse. They feel frustrated
concerning major life issues, including poor family interaction, disrupted social relationships, and unemployment.10
In brief, the effectiveness of the methadone maintenance
treatment program is limited.
Health-related quality of life (HRQoL) provides a
valuable outcome measure in heroin users treated with
methadone.14 Actually, HRQoL can better reflect the relationship between psychiatric symptoms and real daily life
among heroin users.15 It is well recognized that heroin users
have worse HRQoL than the healthy population, and in
longitudinal studies, heroin users treated on a methadone
maintenance treatment program have poorer HRQoL than
the general population.5,15 Methadone does not “normalize”
the daily lives of heroin users, and underlying problems
may be neglected. To increase HRQoL in patients treated
with methadone, it is important to be able to identify factors
contributing to worse HRQoL in this population. Among
heroin abusers treated on a methadone maintenance treatment, comorbid psychopathology, such as mood, anxiety,
and personality disorders, have a further negative influence
on HRQoL.5 Accordingly, it is reasonable to assume that
treatment aimed at improving comorbid psychopathology
may also improve HRQoL.
With regard to the ascertainment of psychopathology,
there are several studies using objective ratings of psychopathology, such as the Brief Psychiatric Rating Scale
(BPRS) and Mini International Neuropsychiatric Interview,
for psychiatric assessment of heroin users.5,16 Carpentier et al
measured psychiatric symptoms using the Mini International
Neuropsychiatric Interview, Composite International Diagnostic Interview-Substance Abuse Module, and Structured
Interview for DSM-IV Personality, and evaluated HRQoL
using the EuroQol-5D. They found that HRQoL in heroin
users treated with methadone maintenance was poor, and
that comorbid psychopathology was an associated factor of
significance.5 However, self-reported psychological distress
may be a better predictor of HRQoL related to psychiatric
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i llness when compared with clinician-rated symptom
severity. In a study reported by Lasalvia et al, both clinicianrated and self-rated psychopathology were simultaneously
used to predict subjective HRQoL related to a wide range
of psychiatric conditions in a community-based mental
health service.17 They found that self-rated psychopathology,
ie, findings on the Symptom Checklist-90-R, rather than
clinician-rated psychopathology, ie, results of the BPRS,
was strongly correlated with HRQoL. In addition, correlation
between measures of psychopathology obtained using these
two methods was quite poor. Notably, there are limited data
showing a relationship between self-reported psychiatric
symptoms and HRQoL in heroin users.18
The current study aimed to validate, firstly, whether heroin users, even after being treated with methadone, still have
worse HRQoL than healthy controls, and secondly, whether
self-reported psychopathology is a contributing factor. We
proposed two hypotheses: firstly, heroin users, even those
receiving methadone treatment, still have worse HRQoL and
more self-reported psychopathology than healthy controls,
and secondly, the self-reported psychopathology is associated with reduced HRQoL among heroin users treated with
methadone.

Materials and methods
Participants
Thirty-nine heroin users and 39 healthy controls were
recruited from advertisements at the methadone treatment
clinic in the Department of Psychiatry, National Taiwan
University Hospital, Yun-Lin Branch, Taiwan. The study
was approved by the research ethics committee of National
Taiwan University Hospital, Taiwan. Both groups completed
the informed consent forms and questionnaires after we gave
comprehensive explanations of this study. The participants in
the heroin use group met Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV-TR) criteria for
opioid dependence, which was confirmed by a board-certified
psychiatrist (LRC). Using self-administered questionnaires,
we collected demographic data (including age, gender, education, marital status, body mass index, tobacco use, alcohol
consumption, and physical illness), drug use patterns (onset,
duration, last use, and expense of heroin), and methadone
use for the two study groups.

Outcome measures

BSRS: measure of psychopathology
The Brief Symptom Rating Scale (BSRS) was translated
from the Symptom Checklist-90-R devised by Derogatis and
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revised into a shorter form for widespread use in Taiwan.19,20
The BSRS is a self-reported inventory, including 50 items
on a five-point Likert scale (0, “not at all”; 1, “a little bit”;
2, “moderately”; 3, “quite a bit”; 4, “extremely”). The BSRS
provides a comprehensive evaluation of 10 symptom dimensions (somatization, obsession, interpersonal sensitivity,
depression, anxiety, hostility, phobia, paranoid, psychoticism, and addition symptoms, ie, poor appetite and sleep
difficulties), and three global indices (general symptom
severity index, positive symptom total number, and positive
symptom distress index). General symptom severity index
is a mean score of all BSRS items, positive symptom total
number means the number of symptoms rated 1–4 points,
and the positive symptom distress index represents the total
scores divided by positive symptom total number. The BSRS
has satisfactory reliability, validity, and internal structure in
assessing psychopathology in patient populations.20,21

WHOQOL-BREF (TW): measure of HRQoL
The Taiwanese version of the World Health Organization
Quality of Life Short Form [WHOQOL-BREF (TW)] was
developed from the WHOQOL-BREF.22 The self-administered
questionnaire consists of 26 items from WHOQOL-BREF and
two culturally sensitive items suggested by the WHOQOL
group. It involves multiple aspects of daily life of the individual, and can be categorized into four domains, including
physical, psychological, social, and environmental. All items
are rated on a five-point Likert scale, ranging from 1 to 5, and
the higher the score, the better the quality of life. WHOQOLBREF (TW) has well established reliability and validity in a
Taiwanese population of different ages and diseases.23

EuroQoL-5D: a measure of HRQoL
The EuroQol-5D evaluates five dimensions of subjective
health status, including mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension
includes three levels of health problems, scoring from
1–3 points (ie, 1 no health problems; 2, moderate health
problems; 3, extreme health problems). These raw scores
are then transformed into an EuroQol-5D time-trade-off
index according to a general population survey in the United
Kingdom. The time-trade-off value ranges from 0 to 1, with
1 indicating the highest subjective HRQoL. Meanwhile, participants were also asked to determine their perceived health
status using a visual analog scale (VAS) ranging from 1 to
100, where 100 means the best health. The Taiwanese version
of EuroQol-5D has been validated as a measure of HRQoL in
the general population and patients with mental illness.24,25
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Statistical methods
For comparing demographic characteristics between
heroin users and healthy controls, independent t-tests and
Chi-squared tests were used for continuous and categorical variables, respectively. Independent t-tests were then
used to determine whether self-reported psychopathology
and HRQoL differed between these two groups. We conducted Pearson’s correlation analyses to explore correlates
of HRQoL measures (WHOQOL-BREF domain scores,
EuroQol-5D scores), such as demographic data, drug use
patterns, and psychopathology, within the heroin user group.
Stepwise multiple regression analysis was used to control
for potentially confounding factors, which were covariates showing significant correlation (P value , 0.01) with
HRQoL measures in Pearson’s correlations. We treated
four domains of WHO-QoL scores and two EuroQol-5D
scores as dependent variables and put these covariates into
the independent variables. In addition, variables with a variance inflating factor larger than 2.0, which was suggestive of
collinearity, were also dropped from the regression models.
Statistical tests were carried out using the Statistical Package for Social Sciences version 15.0 for Windows (SPSS
Inc, Chicago, IL). Statistical significance was assumed for
P , 0.05 (two-tailed). Values are expressed as the mean ±
standard deviation.

Results
Demographic data and drug use pattern
Demographic data and drug use patterns for the participants are summarized in Table 1. The overall mean age was
36.9 ± 7.1 years, 76.9% (n = 60) were male, 87.2% (n = 68)
were junior high school and below (in Taiwan, 6 years education of elementary school and 3 years education of junior
high school are obligatory for all citizens), 70.5% (n = 55)
were unmarried or single, and mean body mass index was
23.4 ± 3.6 kg/m2. There was no difference in age, gender,
educational level, marital status, or body mass index between
the groups. However, heroin users had significantly higher
rates of tobacco use, alcohol consumption, total number of
comorbid diseases, human immunodeficiency virus positivity, and hepatitis B or C infection.

Self-reported psychopathology
and HRQoL
As shown in Table 2, heroin users had more severe psychopathology ascertained by BSRS, including somatization, hostility, depression, anxiety, phobia, paranoid, and
additional symptoms, than healthy controls. Two global
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Table 1 Characteristics of study population (n = 78)

Age (mean ± SD)
Gender, n (%)
Male
Female
Education (%)
Senior high school and above
Junior high school and below
Marital status (%)
Unmarried or single
Married or cohabiting
BMI, kg/m2 (±SD)
Smoker (%)
Drinker (%)
Number of comorbid diseases (±SD)
HIV positivity (%)
Hepatitis B (%)
Hepatitis C (%)
Onset of heroin use, years (±SD)
Duration of heroin use, years (±SD)
Last use of heroin, days (±SD)
Expense of heroin use at last time, NTD (±SD)
Age at onset of methadone, year (±SD)
Duration of methadone treatment, years (±SD)
Last use of methadone, days (±SD)
Current methadone dose, mg/day (±SD)

All
(n = 78)

Healthy controls
(n = 39)

Heroin users
(n = 39)

Statistics

32.2 ± 6.0

31.2 ± 6.8

33.3 ± 4.8

60 (76.9)
18 (23.1)

27 (69.2)
12 (30.8)

33 (84.6)
6 (15.4)

2.6

0.107

10 (12.8)
68 (87.2)

3 (7.7)
36 (92.3)

7 (17.9)
32 (82.1)

1.835

0.176

55 (70.5)
23 (29.5)
23.4 ± 3.6
47 (60.3)
12 (15.4)
0.55 ± 1.0
5 (6.4)
5 (6.4)
13 (16.7)

28 (71.8)
11 (28.2)
23.8 ± 3.7
8 (20.5)
0 (0.0)
0.03 ± 0.2
0 (0.0)
0 (0.0)
0 (0.0)

27 (69.2)
12 (30.8)
23.0 ± 3.5
39 (100.0)
12 (30.8)
1.08 ± 1.1
5 (12.8)
5 (12.8)
13 (33.3)
24.7 ± 5.6
8.6 ± 13.9
75.0 ± 196.1
1058.8 ± 384.6
31.6 ± 5.2
1.3 ± 1.0
0.5 ± 1.2
37.5 ± 21.5

0.062

0.804

χ2

F

P value

2.638

0.106

0.059
51.447
14.182
67.045
5.342
5.342
15.6

0.361
,0.001
,0.001
,0.001
0.021
0.021
,0.001

Notes: n, number of cases; Single included divorced, separated, or widowed; drinker means subject has used alcohol in the last 4 weeks.
Abbreviations: BMI, body mass index; HIV, human immunodeficiency virus; SD, standard deviation.

Table 2 Comparisons of Brief Symptom Rating Scale scores and health-related quality of life between heroin users and healthy
controls (n = 78)

BSRS scores (±SD)
Somatization
Obsession
Interpersonal sensitivity
Hostility
Depression
Anxiety
Phobia
Paranoid
Addition
General symptom severity index
Positive symptom total number
Positive symptom distress index
WHOQOL (±SD)
Physical domain
Psychological domain
Social domain
Environmental domain
EQ-5D scores (±SD)
EQ-TTO
EQ-VAS

All
(n = 78)

Healthy controls
(n = 39)

Heroin users
(n = 39)

Statistics
T

P value

2.4 ± 2.9
1.5 ± 2.0
1.3 ± 1.7
1.3 ± 2.0
2.5 ± 2.8
2.5 ± 3.2
1.2 ± 2.1
1.3 ± 1.6
1.7 ± 1.8
16.9 ± 18.9
11.2 ± 9.6
1.2 ± 0.6

1.6 ± 1.7
1.2 ± 1.5
1.0 ± 1.5
0.7 ± 1.4
1.6 ± 2.2
1.6 ± 2.2
0.6 ± 1.2
0.9 ± 1.6
0.9 ± 1.3
11.2 ± 13.1
8.0 ± 7.8
1.1 ± 0.5

3.2 ± 3.5
1.9 ± 2.3
1.6 ± 1.8
1.8 ± 2.4
3.3 ± 3.2
3.4 ± 3.8
1.8 ± 2.5
1.7 ± 1.6
2.4 ± 2.0
22.7 ± 22.1
14.4 ± 10.1
1.2 ± 0.7

15.465
5.064
1.892
6.771
7.187
11.18
12.558
0.096
7.366
6.159
4.751
2.07

0.018
0.109
0.117
0.016
0.008
0.013
0.014
0.045
,0.001
0.007
0.003
0.566

62.8 ± 17.6
54.4 ± 22.4
59.0 ± 19.8
59.3 ± 19.3

71.0 ± 13.6
62.9 ± 17.2
65.1 ± 17.2
68.5 ± 13.8

54.6 ± 17.4
46.0 ± 23.9
52.9 ± 20.5
50.0 ± 19.6

3.477
2.840
0.450
6.049

,0.001
0.001
0.006
,0.001

0.9 ± 0.2
74.0 ± 16.4

0.9 (±0.2)
81.0 (±11.6)

0.8 (±0.1)
67.0 (±17.6)

0.136
6.043

0.182
,0.001

Note: n, number of cases.
Abbreviations: BSRS, Brief Symptom Rating Scale; SD, standard deviation; EQ-TTO, EuroQoL-5D time-trade-off score; EQ-VAS, EuroQoL-5D score on visual analog scale.
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indices of BSRS, ie, general symptom severity index and
positive symptom total number (P = 0.007 and P = 0.003,
respectively) were higher in heroin users. As compared with
healthy controls, heroin users had worse HRQoL in physical
(P , 0.001), psychological (P = 0.001), social (P = 0.006),
and environmental (P , 0.001) domains and also lower
EuroQol-5D VAS (P , 0.001).

Correlates of HRQoL
For heroin users, HRQoL scores were positively correlated with
male gender, higher educational level, and more days of last heroin
use, and negatively correlated with age, number of comorbid diseases, hepatitis C viral infection, and age at onset of methadone
treatment (Table 3). Self-reported psychopathology ascertained
by BSRS scores was negatively correlated with HRQoL.

Multiple regression analysis of HRQoL
We found that the physical domain of HRQoL was predicted by anxiety and additional symptoms (R2 = 0.362);
the psychological domain was predicted by depression
(R2 = 0.324); the environmental domain was predicted by
paranoid symptoms (R2 = 0.207); and the social domain,
EuroQol-5D time-trade-off, and EuroQol-5D VAS were
predicted by additional symptoms only (R2 = 0.170, 0.323,
and 0.207, respectively, Table 4).

Discussion
This pilot study explored the relationships between selfreported psychopathology of comprehensive domains and
HRQoL in Asian heroin users. Our results support our first
hypothesis that heroin users, even when receiving methadone

Table 3 Correlates of health-related quality of life among heroin users treated with methadone (n = 39)
WHO-QOL domains

Age
Gender, female (0), male (1)
Education, junior high school and
below (0), above (1)
Marital status, unmarried, divorced, separated,
widowed (0), married or cohabiting (1)
BMI, kg/m2
Smoker, no (0), yes (1)
Drinker, no (0), yes (1)
Number of comorbid diseases
HIV positivity, no (0), yes (1)
Hepatitis B, no (0), yes (1)
Hepatitis C, no (0), yes (1)
Onset of heroin use, years
Duration of heroin use, years
Last use of heroin, days
Expense of heroin use at last time, NTD
Age at onset of methadone, year
Duration of methadone treatment, years
Last use of methadone, days
Current methadone dose, mg/day
BSRS scores
Somatization
Obsession
Interpersonal sensitivity
Hostility
Depression
Anxiety
Phobia
Paranoid
Addition

EuroQol scores

Physical
domain

Psychological
domain

Social
domain

Environmental
domain

TTO

VAS

-0.256
-0.096
0.387*

-0.268
0.000
0.286

-0.254
-0.047
0.252

-0.100
-0.095
0.259

-0.085
0.391*
0.297

-0.376*
-0.094
0.154

0.027

0.015

0.197

0.077

-0.008

0.202

0.180
n/a
-0.190
-0.273
-0.211
-0.295
-0.143
-0.003
0.049
0.344*
0.002

0.184
n/a
-0.190
-0.197
-0.156
-0.276
-0.032
-0.172
0.110
0.315
0.136

-0.036
n/a
-0.266
-0.068
-0.078
-0.033
0.051

0.312
n/a
-0.025
-0.383*
0.007

0.071
n/a
-0.182
-0.213
-0.053
-0.133
-0.097
-0.302
-0.026
0.294

-0.214
-0.142
-0.118
0.025

-0.284
-0.015
-0.139
0.146

-0.137
-0.270
-0.026
-0.160
0.034

0.076
n/a
-0.121
-0.161
-0.166
-0.123
0.042
0.007
0.110
0.347*
0.079
-0.124
0.128
-0.072
0.065

-0.084
-0.105
-0.186
0.005

-0.415**
-0.405*
-0.385*
-0.417**
-0.509**
-0.519**
-0.368*
-0.484**
-0.523**

-0.372*
-0.387*
-0.483**
-0.441**
-0.492**
-0.482**
-0.449**
-0.465**
-0.485**

-0.305
-0.349*
-0.281
-0.314
-0.356*
-0.381*
-0.333*
-0.356*
-0.450**

-0.271
-0.385*
-0.439**
-0.331*
-0.442**
-0.459**
-0.384*
-0.506**
-0.334*

-0.541***
-0.271
-0.498**
-0.554***
-0.542***
-0.550***
-0.395*
-0.443**
-0.611***

-0.037
-0.068
0.169

-0.198
-0.348*
-0.204
0.069
-0.025
0.100

-0.107
-0.333*
0.131
-0.223
0.017
-0.291
-0.208
-0.146
-0.183
-0.349*
-0.306
-0.183
-0.233
-0.417**

Notes: *P , 0.05; **P , 0.01; ***P , 0.001. Drinker means the subject has used alcohol in the last 4 weeks.
Abbreviations: BMI, body mass index; BSRS, Brief Symptom Rating Scale; EQ-TTO, EuroQoL-5D time-trade-off score; EQ-VAS, EuroQoL-5D score on visual analog scale;
NTD, New Taiwan dollars.
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WHO-QOL domain scores

BSRS scores
Depression
Anxiety
Paranoid
Addition

Psychological
domain

Social
domain

Environmental
domain

TTO

VAS

R2 = 0.362

R2 = 0.324

R2 = 0.170

R2 = 0.207

R2 = 0.323

R2 = 0.207

n/a
n/a
n/a

n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

-0.576***

-0.466***

Standardized coefficient (β)
n/a
-0.577***
n/a
-0.291*
n/a
n/a
n/a
-0.378**

-0.426***

-0.466***
n/a

Notes: *P , 0.05; **P , 0.01; ***P , 0.001.
Abbreviations: BSRS, Brief Symptom Rating Scale; TTO, time-trade-off score; VAS, visual analog scale score; n/a, not available.

treatment, still have worse HRQoL and more self-reported
psychopathology than healthy controls. We also found that
comorbid psychopathology in heroin users, such as anxiety,
depression, paranoia, and additional symptoms (ie, poor
appetite, sleep difficulty), independently predicted reduced
HRQoL in different domains. Thus, our second hypothesis
was also validated.
Our results show that heroin users treated with methadone
have more psychopathology than healthy controls, including
more somatization, hostility, depression, anxiety, phobia,
paranoia, and additional symptoms. This is consistent with a
previous report.5 Grau et al used a semistructured interview
with heroin abusers, and found that past history of opioid
overdose had the strongest correlation with a higher somatization subscale score.26 However, unlike in our study, they
did not measure comorbid physical illness, which may be
related to somatization. The prior literature also indicates the
role of hostility in predicting opioid abuse.27 In comparison,
BSRS scales for both groups in our research did not differ
in obsession, interpersonal sensitivity, and positive symptom
distress index.
In our study, comorbid use of tobacco and alcohol was
more prevalent among heroin users on methadone treatment
than in healthy controls. However, use of alcohol was not
correlated with poor HRQoL in any of the domains of the
WHOQoL and EuroQol-5D. The existing literature shows
that methadone maintenance treatment has limited effects on
alcohol abstinence among heroin users.12 Treatment aimed at
reducing tobacco and alcohol use is still necessary.
Our results confirm that heroin users treated with
methadone have significantly lower HRQoL in all domains
(physical, psychological, social, environmental) of the
WHOQOL and EuroQol-5D VAS than healthy controls,
which was in line with previous studies.5,15 In a review by
González-Saiz et al, opiate users had poorer HRQoL in most
Short Form-36 dimensions (role limitation due to physical
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problems, bodily pain, general health, vitality, social functioning, emotional problems, and mental health) except for
physical functioning, as compared with patients having minor
physical problems. Analysis of published studies using the
Multidimensional Index of Quality of Life shows that drug
abusers have worse HRQoL than patients with cardiovascular
disease in all dimensions, except for physical functioning
and physical health.15
The environmental domain of HRQoL has been less well
discussed. In our study, we found that heroin users treated
with methadone had worse HRQoL in the environmental
domain of the WHOQOL-BREF, which includes the following items: financial resources; freedom, physical safety,
and security; health and social care, and its accessibility and
quality; home environment; opportunities for acquiring new
information and skills; participation in and opportunities for
recreation/leisure activities; physical environment (pollution/
noise/traffic/climate); and transport.22 To improve the effectiveness of a methadone maintenance treatment program, it
is mandatory to improve the environmental domain of heroin
users at the public health level. Targeting ancillary psychosocial services which focus on legal, educational, vocational,
recreational, financial, and family issues, as well as interpersonal difficulties, would be beneficial for this population.28
In comparison, Yen et al found that use of heroin had a
negative impact in all WHOQOL-BREF domains (physical,
psychological, social relationships) except for the environmental domain in another Taiwanese population.18 In fact,
our participants, who were recruited from Yunlin County, an
agricultural area in Taiwan, tended to have a relatively worse
financial status than those in the study done by Yen et al in
Tainan County. Hence, poorer HRQoL in the environmental
domain might be related to poor finance-related conditions
in our participants.
Self-reported psychopathology on the BSRS independently predicted reduced HRQoL in heroin users. We found
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that predictors of HRQoL included additional symptoms,
depression, anxiety and paranoia. Additional symptoms
on BSRS refers to poor appetite and sleep difficulty.
Poor appetite and sleep difficulty are common symptoms
and very highly prevalent in heroin users.29,30 Short sleep
duration (,6 hours) is associated with poor physical and
self-perceived mental health status, as well as increased
morbidity and mortality.31,32 The association between additional symptoms on the BSRS and poor HRQoL in heroin
users warrants clinical intervention. The association between
depression, anxiety, and lower HRQoL in heroin users
treated with methadone has been reported.5 In the published
literature, heroin users with depression are reported to have
poorer HRQoL than those without depression.18 They also
have a higher risk of anxiety disorders than other drug users,
while anxiety has a substantial influence on HRQoL.33,34
A previous study showed that both depression and paranoid
symptoms based on the Symptom Checklist-90 were the
main symptoms in heroin users treated with methadone.35
Clinicians should monitor for additional symptoms, as well
as depression, anxiety, and paranoia to improve HRQoL
in heroin users. Consequently, a comprehensive treatment
model for heroin misuse could attempt to explore and
ameliorate the subjective sense of psychological distress in
addition to objective measures.17
There are some limitations to this study. First, the majority of our participants were males and of Chinese ethnicity
(84.6%), so there is some concern as to whether these findings could be generalized to women and other ethnicities.
The National Drug Abuse Treatment Clinical Trials Network
(CTN001-002) reported that, in the US, female and white
opioid-dependent persons may have more psychiatric symptoms, more family/social relationship problems, and poorer
HRQoL than males and African Americans.36 Gender and
ethnic differences might play a role in the HRQoL of heroin
users. Future research should be focused on the probable
moderating role of gender differences in the association
between psychopathology and HRQoL in heroin users.
Second, our heroin users were recruited from a methadone
clinic and so are not representative of street drug users. We
designed this study to investigate outpatients who were participants in a methadone maintenance treatment. From our
study results, we can decide on methods to improve the quality of methadone maintenance treatment, but further studies
should be directed towards comparison of patients receiving
methadone maintenance treatment and those who are not, so
that we can determine the impact of methadone on HRQoL
in street heroin users. Third, the cross-sectional design of our
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study is unable to make causal inferences. Prospective studies
will be needed to determine any dynamic process between
self-reported psychopathology and HRQoL. Fourth, multiple
comparisons in t-testing between two groups may raise the
statistical problem of familywise error rate, so this is also a
limitation in our study.
In conclusion, HRQoL provides valuable and important
information about heroin users on methadone treatment.14
Our results show that self-reported psychopathology, including depression, anxiety, paranoia, and additional symptoms,
have a negative impact on HRQoL in Asian heroin users
treated with methadone. In addition to harm reduction
and devising an abstinence program, a treatment model
for comorbid psychopathology is of crucial importance
to improve HRQoL in this population. We recommend
that HRQoL and self-reported psychopathology should be
routinely evaluated in comprehensive treatment programs
for heroin abusers.
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