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Abstract

Background

Opioid use disorder is a serious public health problem in Nepal. People who use opioids
often experience psychological distress and poor quality of life. Opioid agonist Treatment
(OAT) is central in managing opioid dependence. This study aimed to examine factors asso-
ciated with quality of life and serious psychological distress among OAT service users in the
Kathmandu Valley, Nepal and compare those who had injected opioids prior to OAT and
those who had not.

Methods

A cross-sectional study with 231 was conducted using a semi-structured questionnaire, the
Nepalese versions of the Kessler 6 psychological distress scale and World Health Organiza-
tion Quality of Life scale (WHOQOL-BREF). Bivariate and multivariate analyses were
undertaken to examine factors associated with quality of life and serious psychological
distress.

Results

Most participants were males (92%) and about half had injected opioids before initiating
OAT. Serious psychological distress in the past four weeks was significantly more prevalent
among participants with a history of injecting (32.2%) than those who did not inject (15.9%).
In the adjusted linear regression model, those who had history of injecting were likely to
have lower physical quality of life compared to non-injectors. Those self-reporting a past his-
tory of mental illness were more than seven times and those with medical comorbidity twice
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more likely to have serious psychological distress over last four weeks. Lower socioeco-
nomic status and a history of self-reported mental iliness in the past were found to be signifi-
cantly associated with lower quality of life on all four domains.

Conclusion

Those who had history of injecting were younger, had frequent quit attempts, higher medical
comorbidity, lower socioeconomic status and remained longer in OAT services. Alongside OAT,
the complex and entangled needs of service users, especially those with a history of injecting
drugs, need to be addressed to improve quality of life and lessen psychological distress.

Background

Globally, an estimated 62 million people use opioids for non-medical reasons. This use of opi-
oids accounted for 70 per cent of the 18 million healthy years of life lost due to disability and
premature death attributed to drug use disorders in 2019. More than half of the estimated
global number of opioid users reside in Asia [1]. In Nepal, opioids were the second most com-
monly used substance, according to the Drug Users survey-2020 [2]. Most people who use opi-
oids in Nepal are either smoking/inhaling heroin, injecting opioids like buprenorphine and
heroin, or using high doses of tramadol orally in combination with other substances [2-4].
Injecting drug users (IDU) in Nepal usually inject a combination of opioids, benzodiazepines
and antihistamines called the “South Asian Cocktail”, and the use of this mixture has increased
health, social, economic and legal hazards in this population [5].

Opioid Agonist Treatment (OAT), primarily use of methadone, buprenorphine and bupre-
norphine- naloxone combination, is an evidence-based harm reduction initiative for people
with opioid use disorder (OUD) that has been increasingly used in order to decrease the
health, economic, and social consequences of substance use and to improve quality of life
(QoL) [6]. The National Center for AIDS and STD Control (NCASC) implements OAT pro-
grams at 12 sites across 10 districts of Nepal with the help of eight Government hospitals and
four Non-government organizations (NGO) where both methadone and buprenorphine are
dispensed on a daily basis under the supervision of a trained health professional [7]. Nepal has
been implementing a low threshold” OAT program, that is not exclusively for IDUs but any-
one with OUD who gives informed consent and has no contraindications [8].

Several factors such as age, employment, duration of OUD, psychiatric diagnoses and
psychopharmacological medication have been associated with improved health related QoL
amongst those receiving OAT. However, even when improvement is observed for physical
health, it has been noted that OAT service users demonstrate more psychological distress and
poorer QoL compared to general population [9]. Moreover, facets of mental health and QoL
are often overlooked, neglected or receive minimal attention in many harm reduction inter-
ventions [10]. This is of concern, as psychiatric co-morbidities contribute to increased mortal-
ity and morbidity among those with OUD and in OAT, with higher levels of depressive,
anxiety and antisocial personality disorders being the most common [11-14]. Likewise, OUD
can lower QoL via impacts on all four domains (psychological, physical, social, and emotional),
[15-17] and higher levels of perceived stigma and discrimination, especially in relation to
injection drug use, are also associated with higher psychological distress, unhealthy behaviors
and significantly poorer QoL [18-21].

In addition to physical and mental health concerns, IDUs often have instability in many
aspects of life in addition to high prevalence of infectious disease and mental disorders, such as
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crime, violence, and lack of stable housing [22, 23]. Resource poor settings often face greater
difficulties in addressing the diverse but entangled needs of persons with OUD, due to compet-
ing health needs and other priorities.

Nepal, was one of the first South-Asian countries to introduce harm reduction interven-
tions for IDUs, with a needle and syringe program commencing in 1991, and OAT in 1994
[24]. However, Nepal is still not able to provide sustainable, comprehensive health and psycho-
social care for people who use drugs [3]. There are relatively few studies in South-Asian set-
tings examining psychological distress and QoL among OAT service users and its association
with socio-demographic characteristics and other related variables [25-27]. The study aims to
detect any differences in QoL and serious psychological distress (SPD) between OAT service
users with histories of injecting and non-injecting drug use and examine the factors associated
with QoL and SPD.

Methods
Study setting and design

A cross-sectional study among service users across five OAT sites was conducted from Janu-
ary, 2021 to August, 2021 in three districts in the Kathmandu valley [Kathmandu and Lalitpur
two each, and Bhaktapur one]. All OAT sites providing service in Kathmandu were selected
for the study. Among them, two were government hospital-based and three community
based- Non-Governmental Organization run sites. The Kathmandu Valley has a population of
about 2.5 million [28]. Kathmandu valley was chosen on convenience as it has the highest
number of OAT sites and highest cumulative OAT service users. The center in Kathmandu
represents remaining OAT sites in other cities, as all other centers are also urban based and
operating as per the same treatment protocol [8].

Sample size determination and sampling procedure

Sample size was calculated by using single population proportion formula for finite population
and the selection of OAT service users based on probability sampling using simple random
sampling techniques [29].

Required minimum sample size (n) = [zzp (1—p)/ez])/ 1+ {zzp (l—p)/ezN}]

A total of 477 service users across all the OAT sites in Kathmandu valley were taking service
during the study period and were used as a finite population. The proportion (p) was consid-
ered 50% in the absence of previous similar studies, with margin error at 5%, and standard
normal deviation (Z) at a confidence limit of 95% [30]. The total sample size was 247 with the
anticipation of 15% non-response rate to the calculated sample size.

For the required sample size of 247 OAT service users were proportionately allocated to
five OAT sites and were selected randomly through computer generated random numbers
after listing potential participants in each OAT site. With the response rate of 93.5%, there
were 231 study OAT service users in the study (213 male and 18 female).

Eligible OAT service users were aged 18 to 60 years. Those in the first two weeks of initia-
tion in OAT or with any organic mental disorders such as dementia, delirium and amnestic
syndromes were excluded due to likely difficulties in giving a reliable history.

Measures and instruments

A face-to-face structured interview was conducted. Information regarding the study was
explained to the participants by the core study team members, and written informed consent
was obtained. The Nepalese version of the Kessler-6 psychological distresses scale (K-6) and
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the World Health Organization Quality of Life (WHOQOL-BREF) were used to assess psycho-
logical distress and QoL across various domains respectively. Pretesting was done with 20 ser-
vice users of the estimated sample size, and the questionnaires were reviewed and revised.

Socio-demographic questionnaire. A semi-structured socio-demographic questionnaire
was developed to assess the sociodemographic variables and OAT related information. The
sociodemographic information included age, gender, education, caste, employment status,
marital status, family structure, previous attempt to quit substance, presence of co-morbid
medical conditions, past history of mental illness and socio-economic status (SES). SES assess-
ment was based on the modified Kuppuswamyi’s scale for socio-economic status [31]. Informa-
tion on ethnicity was first collected based on classification of ‘Caste, Ethnic and Regional
Identity in Nepal’, [32] which was later grouped into three categories-Brahmin and Chettris,
Janajatis, Dalits and others. Co-morbid medical conditions included non-communicable dis-
eases like tuberculosis, diabetes mellitus, hypertension and blood borne infections like HIV,
Viral hepatitis (B and C), injection related thrombosis and abscess. Information on first use of
illicit opioids and OAT history related information were also obtained through the
questionnaire.

World Health Organization Quality of Life (WHOQOL-BREF). The internationally
validated WHOQOL-BREF comprises 26 items in four domains: physical health (7 items), psy-
chological health (6 items), social relationships (3 items) and environment (8 items). The two
remaining WHOQOL-BREF items separately rate overall perception of QoL and overall per-
ception of the health of an individual [33]. The WHOQOL-BREF has been validated among
OAT service users [34] and translated into Nepali language and used in research in Nepal [35,
36]. It has good discriminant validity, content validity, and test-retest reliability [33, 37]. The
physical health domain of WHOQOL-BREF explores activities of daily living, energy and
fatigue, mobility, pain and discomfort, sleep and rest, and work capacity. The psychological
domain focuses on the ability to concentrate, self-esteem, body image, spirituality and the fre-
quency of positive or negative feelings. The social relationship domain includes personal rela-
tionship, social support, and sexual activity. The environment domain includes safety and
security, home and physical environment satisfaction, financial security, health/social care
availability, information and leisure activity accessibility and transportation satisfaction. The
mean scores of items in each domain were used to calculate the domain score, and higher the
domain score the higher the QoL.

Kessler-6 psychological distresses scale (K-6). The K-6 is a standardized, validated
screening tool with 6 items that screen for a global measure of possible serious psychological
distress (SPD) over last four weeks [38] which can be indicative of a serious mental illness [39].
Each of the following 6 questions are scored from 0 (none of the time) to 4 (all of the time):
feeling nervous; hopeless; restless; that everything was an effort; was so sad that nothing could
cheer him/her up; or felt worthless. Scores of 0-12 indicate not having significant psychologi-
cal distress while the score of 13-24 indicate probably having serious psychological distress
(SPD) over the last four weeks [38, 40]. This scale has been translated into Nepali language and
used in Nepal [41, 42].

Statistical analysis

Data was entered in SPSS version 27 for data analysis [43]. Descriptive statistics from the data
such as mean and standard deviations were calculated for the continuous variables and abso-
lute numbers and percentages for the categorical variables. The normal distribution of the con-
tinuous variables was checked by using visual inspection, assessment of skewness and kurtosis
and Kolmogorov-Smirnov test [44]. Bivariate analyses were done using Chi square and
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independent sample t tests, which were used to compare categorical variables and means for
continuous variables, respectively. The Mann-Whitney U-test was used for not- normally dis-
tributed continuous variable. Multivariate analyses were performed with linear and logistic
regression models. SPD as a dependent variable was categorized as binary into no and yes
(having SPD) included in the final logistic model, where history of use of injectables, age, gen-
der, education, employment, marital status, past history of self-reported mental illness, previ-
ous substance quit attempt, being in custody after OAT enrollment, medical co-morbidity,
ethnicity, SES and duration since OAT enrollment were kept as dependent variables. The
dependent variables were selected based on their statistical and clinical significance. For the
liner regression, QoL continuous scores (in four domains- physical, psychological, environ-
mental and social) were kept as dependent variable and the same factors as above were
retained as independent variables. Standardized Beta was reported for linear and adjusted
odds ratio for logistic regression. For both liner and logistic regression model independent var-
iables were checked for confounding and those only with variation inflation factor less than 2
were included in the final model. The level of significance for all statistical analysis was set at
p< 0.05.

Ethical consideration

Ethical approval for this study was obtained from the ethical review board of the Nepal Health
Research Council (Ref. no: 1698). Additional ethical approval was obtained from Regional
Committees for Medical and Health Research Ethics in Norway (Ref. no: 154194). Permission
was also obtained from each of the OAT sites and written informed consent from the study
participants.

Results

Among the 231 service users, 113 had never used opioids via injection (non-IDU) and 118
injected opioids before enrollment into OAT. As can be seen in Table 1, there was a significant
difference for age, with mean age of non-IDU service users being 32.1+ 6.3 years and

35.3 £7.9 years for the IDU. There were few women in either group and non-IDU were better
educated. Significantly more IDU were separated or divorced and less than half non-IDU had
attempted to quit substance use before OAT initiation. About one- third of non-IDU had co-
morbid medical conditions which was significantly less for IDUs, and had higher SES.

Methadone was the most used current OAT modality compared to buprenorphine among
both groups. Less non-IDU service users were arrested or taken into police custody after OAT
enrollment than IDU. The median duration of OAT use was significantly less for non- IDU
service users. (Table 2).

Statistically significant differences can be observed in Table 3 for all QoL domains and the
overall QoL with lower mean scores for all four domains in IDU compared to non-IDU and
overall QoL. The highest mean difference was observed in the environmental domain. Like-
wise, presence of SPD over last four weeks was higher among IDUs and the median K-6 score
was significantly lower for non-IDUs.

As seen in Table 4, using the adjusted logistic regression model, IDU status did not show
significant association with the SPD. Those having history of self- reported mental illness in
the past were more than seven times more likely to have SPD within the last four weeks. Like-
wise, those with history of medical comorbidity also were around 2.28 times more like to have
SPD within the last four weeks than those who did not.

IDU were likely to have lower physical QoL compared to non-IDU as seen in Table 5. Age
was also positively associated with better physical and social QoL. A history of self-reported
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Table 1. Socio-demographic characteristics of non-injecting (non-IDU) and injecting drug users (IDU).

Characteristics Non- IDU IDU p-value
N =231 n % n %

“Age in years, mean = SD 32.1+6.3 353+£79 0.001
Gender

Male 102 90.3 111 94.1 0.405
Female 11 9.7 7 5.9

Education

Primary and lower 7 6.2 16 13.6 0.021
Secondary 72 63.7 82 69.5

University and above 34 30.1 20 16.9

Ethnicity®

Brahmin/Chhetri 46 40.7 40 33.9 0.752
Janajati 59 52.2 69 58.5

Dalit and others 8 7.1 9 7.6

Employment status

Employed 32 28.3 41 34.8 0.216
Unemployed 25 221 32 27.1

Self-employed 56 49.6 45 38.1

Marital status

Married 64 56.6 64 54.2 0.004
Unmarried 45 39.8 35 29.7

Separated/ divorced 4 3.6 19 16.1

Types of family

Nuclear 54 47.8 65 55.1 0.328
Extended 59 52.2 53 44.9

Previous attempt to quit substance use

Yes 49 43.4 88 74.6 0.001
No 64 56.6 30 254

Presence of Co-morbid medical conditions

Yes 35 32.4 73 67.6 0.001
No 78 63.4 45 36.6

Past history of self-reported mental illness

Yes 15 13.3 23 19.5 0.273
No 98 86.7 95 80.5

SES

Upper class 70 61.9 54 45.8 0.014
Lower class 43 38.1 64 54.2

Footnote:

*Independent sample t-tests for continuous variables and chi-square test for categorical variables
- Brahmin and Chhetri are the highest ethnic group, Janajati are an indigenous group, while Dalits are underprivileged, lowest ethnicity in Nepal
SD: Standard Deviation

https://doi.org/10.1371/journal.pone.0281437.1001

mental illness in the past was associated with lower QoL on all four domains of QoL and previ-
ous quit attempt was also associated with lower QoL on physical, psychological and environ-
mental domains.

Likewise, those with upper SES were more likely to have a better QoL compared to those
with lower SES with higher QoL score across all four domains of QoL.
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Table 2. Comparison of Opioid Agonist Treatment related characteristics between non-injecting and injecting drug users.

Characteristics Non-IDU IDU p-value
N =231 n % n %
Current OAT modality
Methadone 91 80.5 82 69.5 0.053
Buprenorphine 22 19.5 36 30.5
Provision of ‘take away’ OAT (Last month)
Yes 21 18.6 22 18.6 0.991
No 92 81.4 96 81.4
Arrested or taken into custody after OAT enrollment
Yes 10 8.8 31 26.3 0.001
No 103 91.2 87 73.7

n Median (IQR) n Median (IQR)
Duration since OAT enrollment* (months) 113 7 (2-18) 118 24 (10-60) 0.001

Footnote:

* Mann-Whitney U-test for continuous variables and chi-square test for categorical variables

SD: Standard Deviation
IQR: Interquartile range

https://doi.org/10.1371/journal.pone.0281437.t1002

Discussion

This study appears to be one of the first that explored and compared psychological distress and
QoL among OAT service users with injecting and non-injecting histories. It is well recognized
that QoL and psychological distress are influenced by multiple and entangled factors which
can exacerbate each other and produce further complexity. Some arise from genetic predispo-
sitions associated with physical and mental health outcomes, others are associated with social

and structural determinants of health [45].

Non-IDUs in this study were slightly younger compared to IDUs but the mean age of both
groups was similar to people with OUD in India. Similarly, service users were predominantly

Table 3. Difference in Quality of Life (QoL) and psychological distress among non IDU and IDUs.

Non IDU IDU

Variables (N = 231) Mean SD Mean SD p-value
Physical QoL* 26.8 4.5 24 4.7 0.001
Psychological QoL 22 3.6 20.1 4.8 0.001
Social QoL 10.4 2.6 9.3 2.9 0.004
Environmental QoL 284 39 27 5.1 0.014
Overall QoL 94.4 12.2 86.7 16.2 0.001

n % %
No Serious psychological distress (SPD) 95 84.1% 80 67.8% 0.004
Serious psychological distress (SPD) 18 15.9% 38 32.2%

n Median (IQR) Median (IQR)
K-6 score** 113 2 (0-7) 118 5(0-14) 0.005
Footnote:

*Independent sample t-tests for continuous variables and chi-square test for categorical variables

**Mann-Whitney U-test
SD: Standard Deviation
IQR: Interquartile range

https://doi.org/10.1371/journal.pone.0281437.t003
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Table 4. Factors associated with Serious psychological distress (SPD).

Variables (N = 231)

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

IDU (vs. Non-IDU)

Yes 2.51 (1.32,4.73) ** 2.02 (0.89, 4.6)
Age 1.01 (0.97, 1.05) 0.98 (0.92, 1.04)
Gender (vs. Male)

Female 1.63 (0.58, 4.66) 2.1(0.56,7.9)

Education (vs. Primary and lower)

Secondary

0.87 (0.46, 1.64)

0.76 (0.23, 2.51)

University and above

0.99 (0.49, 2.01)

0.68 (0.15,3.02)

Employment (vs. Employed)

Unemployed 1.93 (0.45, 8.32) 2.13(0.35, 13.01)
Self-employed 1.40 (0.76, 2.60) 1.1 (0.52, 2.28)
Marital status (vs. Married)

Unmarried 0.86 (0.46, 1.64) 0.67 (0.28, 1.61)

Separated/ divorced/ widowed

0.86 (0.30, 2.42)

0.46 (0.13, 1.76)

Family type (vs. Nuclear)

Extended

0.92 (0.51, 1.69)

1.1 (0.53, 2.30)

Ethnicity (vs. Brahmin and Chettri)

Janajati

0.91 (0.5,1.66)

0.66 (0.32,1.4)

Dalit and others

0.65 (0.18-2.4)

0.36(0.08,1.64)

Past history of self-reported mental illness (vs. No)

Yes

6.43 (3.06, 13.52) ***

7.5 (3.15, 17.85) ***

Tried quitting substance use (vs. no)

Yes

1.62 (0.86, 3.06)

0.99 (0.46, 2.12)

Been in custody after enrollment in OAT (vs no)

Yes

1.83 (0.88, 3.79)

1.19 (0.49, 2.9)

History of comorbidity (vs. no)

Yes

2.85(1.52, 5.36) ***

2.28 (1.04,4.97) *

SES (vs. Lower class)

Upper class

1.35(0.76, 2.43)

0.81 (0.36, 1.82)

Duration since OAT enrollment

1.01 (1,1.01)

1.00 (0.99,1.01)

Footnote:

*p-value <0.05

** p-value <0.01
*** p-value < 0.001
OR: Odds Ratio

CI: Confidence interval In the linear regression models for different domains of QoL

https://doi.org/10.1371/journal.pone.0281437.1004

male as in many countries, including neighboring India which shares cultural similarities [19,
25]. The possible reasons for the gender differences may be due to higher level of perceived
stigma, and barriers in access to health care facilities and treatment including OAT for females
[46]. As expected, IDUs had significantly more medical co-morbidities, lower SES and were
more commonly taken into police custody despite being in OAT. Similar observations have

been observed in developed settings [47].

In this study the estimated prevalence rate of SPD among non IDUs and IDUs were lower
compared to global scenario [46] and regional studies form Asia [48, 49]. A study among male
IDUs from needle and syringe program in Delhi, India found extremely high rates of
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Table 5. Factors associated with Quality of life (QoL).

Physical QOL

Psychological QOL

Social relationships QOL

Environmental QOL

Variables (N = 231)

Beta (95% CI)

Beta (95% CI)

Beta (95% CI)

Beta (95% CI)

IDU (vs. non-IDU)

Yes -0.14 (-3.00, -0.34) * -0.09 (-2.46,0.91) -0.07 (-1.48, 0.75) -0.02 (-1.96, 1.68)
Age 0.17 (0.01,0.21) * 0.14 (-0.02, 0.56) 0.19 (0.02, 0.13) * 0.08 (-0.50, 0.15)
Gender (vs. Male)

Female -0.07 (-3.54, 0.92) -0.08 (-3.33,0.75) -0.06 (-1.97, 0.74) -0.05 (-3.09, 1.33)

Education (vs. Primary and lower)

Secondary

0.20 (-0.06, 4.04)

0.19 (-0.19, 3.56)

0.07 (-0.81, 1.67)

0.21 (0.02, 4.09)

University and above

0.07 (-1.62, 3.31)

0.12 (-0.97, 3.54)

-0.03 (-1.69, 1.3)

0.20 (-0.26, 4.62)

Employment (vs. Employed)

Unemployed

-0.09 (-5.59, 0.65)

-0.19 (-5.37,0.33)

0.04 (-1.32, 2.45)

-0.09 (-5.27, 0.83)

Self-employed

-0.06 (-1.75, 0.66)

-0.05 (-1.51, 0.69)

-0.07 (-1.14, 0.32)

-0.05 (-1.63, 0.76)

Marital status (vs. Married)

Unmarried

0.07 (-0.67, 2.08)

0.01 (0.01, 0.14)

0.01 (-0.77, 0.89)

0.04 (-1.02, 1.70)

Separated/ divorced/ widowed

0.02 (-1.70, 2.30)

0.07 (-0.80, 2.81)

-0.07 (-1.9, 0.52)

0.05 (-1.16, 2.81)

Family type (vs. Nuclear)

Extended

0.06 (-0.57, 1.80)

0.09 (-0.32, 1.85)

0.02 (-0.59, 0.83)

0.10 (-0.26, 2.10)

Ethnicity (vs. Brahmin and Chettri)

Janajati

-0.10 (-2.13, 0.24)

-0.02 (-1.26, 0.91)

0.05 (-0.42, 1.01)

-0.06 (-1.69, 0.66)

Dalit and others

-0.01 (-2.43,2.14)

0.09 (-0.58, 3.60)

0.09 (-0.39, 2.38)

-0.01 (-2.41,2.12)

Past history of self-reported mental illness (vs. No)

Yes

-0.30 (-5.42, -2.30) ***

-0.23 (-4.12, -1.27) ***

-0.26 (-2.94, -1.05) ***

-0.21 (-4.19, -1.09) ***

Tried quitting substance use (vs. no)

Yes

-0.15 (-2.67, -2.50) *

-0.18 (-2.65, -0.43) *

-0.12 (-1.43, -0.04)

-0.14 (-2.49, -0.09) *

Been in custody after enrollment in OAT (vs no)

Yes

-0.05 (-2.22,0.89)

-0.01 (-1.51, 1.33)

-0.02 (-1.12,0.76)

-0.03 (-1.87, 1.21)

History of comorbidity (vs. no)

Yes

-0.05 (-1.77, 0.75)

-0.12 (-2.17, 0.14)

-0.10(-1.33, 0.19)

-0.02 (-1.43, 1.07)

SES (vs. Lower class)

Upper class

0.14 (0.08, 2.62) *

0.20 (0.56, 2.92) **

0.28 (0.78, 2.35) ***

0.31 (1.51, 4.08) ***

Duration since OAT enrollment

-0.89 (-0.03, 0.01)

-0.11 (-0.03, 0.01)

-0.02 (-0.01, 0.01)

0.01 (-0.02, 0.02)

Footnote:

*p-value <0.05

** p-value <0.01

*** p-value < 0.001

CI: Confidence interval

https://doi.org/10.1371/journal.pone.0281437.t005

participants with depressive (84%) and anxiety (71%). Their study population was consider-
ably more socially disadvantaged than the present study, with high proportions being illiterate,
homeless and living on a very low income/being dependent on scavenging [50].

The current study demonstrated that despite many months in OAT, both IDU and non-

IDUs showed high SPD over last four weeks. Left untreated, the risk of poor health outcomes,
of relapse after treatment, workplace productivity loss and even premature mortality [51].

The study also examined the pattern of impairments in different QoL domains among

OAT service users and explored the relationship between different sociodemographic and clin-

ical variables and various domains of QoL. The findings from previous studies showed that
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heroin-dependent participants had poorer QoL than controls in the general well-being items,
physical, psychological, environmental and social relationship domains and total WHOQoL
scores [16, 52-54]. However, the current study demonstrate that QoL scores were significantly
lower in the IDU group across all the domains in a bivariate analysis, but on multivariate anal-
ysis this was only significant for the physical domain. This may be due to the higher level of
physical health comorbidity in our sample.

Given the importance of QoL and psychological distress among both injecting and non-
injecting users, the findings demonstrate that QoL was lower in the IDU group compared to
non-IDUs in the physical domain and IDUs had spent more time in OAT compared to non-
IDUs. With the passage of time, it was expected that the benefits accumulated overtime would
lead to better QoL [26]. Despite this, IDU fared poorly on most domains of QoL.

Past attempts to quit substance use was associated with poor QoL. While this was an inter-
esting observation, no similar studies were identified. It is well known that OUD has high
prevalence of relapse and previous research has shown that stressful life situations, negative
mood persisting over time and failed attempts at quitting substance use may reinforce a sense
of “failure’ and hence negatively impact QoL [55].

A self-reported past history of mental illness was associated with lower QoL in all four
domains in IDU (physical, psychological, social and environment). Studies in South Asia and
the Middle East show high lifetime prevalence of psychiatric disorders, especially depression
and anxiety, psychological distress and lower QoL among opioid users [12, 15, 56-62], consis-
tent with numerous studies from Europe, Nepal, Australia, the US, Slovakia, Taiwan and Viet-
nam [48, 63-68]. Effectively addressing mental health issues is crucial, and the studies reveal
that QoL of people with opioid dependence improves with OAT and provision of interven-
tions addressing their individual and complex needs [25, 54].

In the current study, the upper SES OAT service users had better QoL than those with
lower SES, highlighting well recognized health inequalities. The Scott et al. study demonstrated
substantially lower personal well-being and related psychological stress and SES over time in a
population of IDUs, but that housing and health services could make a difference [64]. Further
research might explore potentially direct and indirect impacts of a broader range of social and
structural variables that appear to be associated with QoL and SPD, such as the role of per-
ceived stigma and self-stigma [20, 21, 69]. This research would benefit from quantitative, quali-
tative, longitudinal, and intervention studies.

Implications

Much of what is canvassed above is not new to OAT services, but how to respond to build opti-
mism, resilience, and agency in service users to improve QoL and reduce psychological distress
is challenging, especially in resource poor settings. Sites of OAT programs must be more than
a “clinic’ where service users merely attend, get dosed, have minimal contact with staff, and
depart. Ideally, OAT staffing with a diversity of professional and ex-consumer/peer could bet-
ter respond to this complexity; such as psychiatrists, nurses, psychologists, social workers,
occupational therapists, peer educators. This can however have funding implications in low
resource settings. Consequently, the development of functional ongoing links to appropriate
and accessible ancillary services would be essential, guided and promoted via policy reforms.

Strengths and limitations

This study provides novel evidence accentuating the distinct needs of people on OAT who
injected opioids. Reliability of data was assured as data were collected using standardized and
validated tools/instruments. However, there are some limitations. The cross-sectional study
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design limits establishing causation when considering the association between SPD and QoL
and factors associated with them. The study might be subjected to recall bias as some of the
questions depend on subjective memory. Additionally, the impact of opioid use at baseline
was not assessed. The study was undertaken in OAT sites from Kathmandu Valley; hence it
might be difficult to generalize findings to all service users in OAT in Nepal or elsewhere.
However, it can provide some guidance for further research to inform policy and guidelines
for the development of evidence-informed interventions for OAT programs.

Conclusion

Service users in OAT programs in this study reported high levels of SPD within last four weeks
and low QoL especially among IDUs. A history of self-reported past mental illness affected
both SPD and QoL. It is well recognized that more than pharmacotherapy is required to better
meet the multiple, entangled and complex needs of OAT service users, and focus on health,
wellbeing and quality life would assist. To identify more clearly key and modifiable contribut-
ing factors, and which approaches and interventions are the most efficient and effective in
buffering the onerous impacts of psychological distress and low QoL particularly among peo-
ple who inject drugs in resource-poor settings.

Supporting information

S1 Dataset.
(SAV)

Acknowledgments

We would like to express our gratitude to all the OAT sites of the Kathmandu valley. We are
very grateful to Dr. Rolina Dhital and Dr. Richa Shah for statistical inputs and Mr. Suvash
Nayaju and Dr. Dipesh Bhattarai for reviewing and proof reading the manuscript.

Author Contributions

Conceptualization: Sagun Ballav Pant.

Data curation: Sagun Ballav Pant.

Formal analysis: Sagun Ballav Pant, Suraj Bahadur Thapa, Lars Lien.
Funding acquisition: Suraj Bahadur Thapa.

Methodology: Sagun Ballav Pant, John Howard.

Project administration: Sagun Ballav Pant, John Howard.
Resources: Suraj Bahadur Thapa, John Howard, Lars Lien.
Software: Suraj Bahadur Thapa, John Howard, Lars Lien.
Supervision: Suraj Bahadur Thapa, Saroj Prasad Ojha, Lars Lien.
Validation: Suraj Bahadur Thapa, Saroj Prasad Ojha, Lars Lien.
Visualization: Sagun Ballav Pant, Suraj Bahadur Thapa, Lars Lien.
Writing - original draft: Sagun Ballav Pant.

Writing - review & editing: Suraj Bahadur Thapa, John Howard, Saroj Prasad Ojha, Lars
Lien.

PLOS ONE | https://doi.org/10.1371/journal.pone.0281437  February 6, 2023 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0281437.s001
https://doi.org/10.1371/journal.pone.0281437

PLOS ONE

Psychological distress and quality of life among Opioid Agonist Treatment users

References

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

United Nations office on Drugs and Crime. World Drug Report 2021. 2021 Jun. [cited 2022 Jan 27].

Ministry of Home Affairs. Nepal Drug Users Survey 2020 Ministry of Home Affairs. 2020. [cited 2022
Jan 27]. Available from: www.drugportal.gov.np

Birdsall K. Opioid substitution therapy in Nepal. Healthy Developments. 2016 Jul. [cited 2022 Jan 27].
Available from: https://health.bmz.de/studies/opioid-substitution-therapy-in-nepal/

Aich TK, Dhungana M, Khanal R. Pattern of buprenorphine abuse among opioid abusers in Nepal.
Indian J Psychiatry. 2010; 52: 250. https://doi.org/10.4103/0019-5545.70978 PMID: 21180410

Ojha SP, Sigdel S, Meyer-Thompson HG, Oechsler H, Verthein U. “South Asian cocktail”—the concur-
rent use of opioids, benzodiazepines and antihistamines among injecting drug users in Nepal and asso-
ciations with HIV risk behaviour. Harm Reduct J. 2014; 11: 1-8. https://doi.org/10.1186/1477-7517-11-
17/TABLES/4

Ghaddar A, Abbas Z, Haddad R. Opiate agonist treatment to improve health of individuals with opioid
use disorder in Lebanon. Harm Reduct J. 2017; 14: 78. https://doi.org/10.1186/512954-017-0204-8
PMID: 29216892

National Centre for AIDS And STD Control. HIV Epidemic Update of Nepal. Kathmandu, Nepal; 2020.
[cited 2022 Jun 19]. Available from: https://www.ncasc.gov.np/WAD2020/Factsheet-2020-S.pdf.

National Centre for AIDS and STD Control. Clinical guideline for opioid substitution therapy in Nepal.
Kathmandu; 2017.

Strada L, Schmidt CS, Rosenkranz M, Verthein U, Scherbaum N, Reimer J, et al. Factors associated
with health-related quality of life in a large national sample of patients receiving opioid substitution treat-
ment in Germany: A cross-sectional study. Subst Abuse Treat Prev Policy. 2019; 14: 1—14. hitps://doi.
org/10.1186/S13011-018-0187-9/TABLES/4

World Health Organization. Promoting mental health: concepts, emerging evidence, practice: summary
report/ a report from the World Health Organization, Department of Mental Health and Substance
Abuse in collaboration with the Victorian Health Promotion Foundation and the University of Melbourne.
2004. [cited 2022 Jun 19]. Available from: https://apps.who.int/iris/bitstream/handle/10665/42940/
9241591595.pdf

Brooner RK, King VL, Kidorf M, Schmidt CW, Bigelow GE. Psychiatric and substance use comorbidity
among treatment-seeking opioid abusers. Arch Gen Psychiatry. 1997; 54: 71-80. https://doi.org/10.
1001/archpsyc.1997.01830130077015 PMID: 9006403

Strain EC, Jamison RN. Assessment and treatment of comorbid psychiatric disorders in opioid-depen-
dent patients. Clin J Pain. 2002; 18: S14-27. https://doi.org/10.1097/00002508-200207001-00003
PMID: 12479251

Jones CM, McCance-Katz EF. Co-occurring substance use and mental disorders among adults with
opioid use disorder. Drug Alcohol Depend. 2019; 197: 78-82. https://doi.org/10.1016/j.drugalcdep.
2018.12.030 PMID: 30784952

Pant SB, Thapa SB, Howard J, Ojha SP, Lien L. Mental disorders and suicidality among Opioid Agonist
Treatment service users in Nepal: A cross sectional study. SSM—Mental Health. 2022; 2: 100165.
https://doi.org/10.1016/J.SSMMH.2022.100165

Karow A, Reimer J, Schafer |, Krausz M, Haasen C, Verthein U. Quality of life under maintenance treat-
ment with heroin versus methadone in patients with opioid dependence. Drug Alcohol Depend. 2010;
112: 209-215. https://doi.org/10.1016/j.drugalcdep.2010.06.009 PMID: 20728288

Lin CY, Chang KC, der Wang J, Lee LJH. Quality of life and its determinants for heroin addicts receiving
a methadone maintenance program: Comparison with matched referents from the general population.
Journal of the Formosan Medical Association. 2016; 115: 714—727. https://doi.org/10.1016/j.jfma.2015.
07.007 PMID: 26422442

Chang KC, Lin CY. Effects of publicly funded and quality of life on attendance rate among methadone
maintenance treatment patients in Taiwan: An 18-month follow-up study. Harm Reduct J. 2015; 12: 1—
7. https://doi.org/10.1186/s12954-015-0076-8 PMID: 26471342

Couto E Cruz C, Salom C, Maravilla J, Alati R. Mental and Physical Health Correlates of Discrimination
Against People Who Inject Drugs: A Systematic Review. https://doi.org/1015288/jsad201879350.
2018;79: 350-360. https://doi.org/10.15288/JSAD.2018.79.350

Singh S, Kumar S, Sarkar S, Balhara YPS, Pal Y, Balhara S. Quality of Life and its Relationship with
Perceived Stigma among Opioid Use Disorder Patients: An Exploratory Study. Indian J Psychol Med.
2018; 40: 556-561. https://doi.org/10.4103/IJPSYM.IJPSYM_171_18 PMID: 30533952

Cheng CM, Chang CC, der Wang J, KC Chang, SY Ting, CY Lin. Negative Impacts of Self-Stigma on
the Quality of Life of Patients in Methadone Maintenance Treatment: The Mediated Roles of

PLOS ONE | https://doi.org/10.1371/journal.pone.0281437  February 6, 2023 12/15


http://www.drugportal.gov.np
https://health.bmz.de/studies/opioid-substitution-therapy-in-nepal/
https://doi.org/10.4103/0019-5545.70978
http://www.ncbi.nlm.nih.gov/pubmed/21180410
https://doi.org/10.1186/1477-7517-11-17/TABLES/4
https://doi.org/10.1186/1477-7517-11-17/TABLES/4
https://doi.org/10.1186/s12954-017-0204-8
http://www.ncbi.nlm.nih.gov/pubmed/29216892
https://www.ncasc.gov.np/WAD2020/Factsheet-2020-S.pdf
https://doi.org/10.1186/S13011-018-0187-9/TABLES/4
https://doi.org/10.1186/S13011-018-0187-9/TABLES/4
https://apps.who.int/iris/bitstream/handle/10665/42940/9241591595.pdf
https://apps.who.int/iris/bitstream/handle/10665/42940/9241591595.pdf
https://doi.org/10.1001/archpsyc.1997.01830130077015
https://doi.org/10.1001/archpsyc.1997.01830130077015
http://www.ncbi.nlm.nih.gov/pubmed/9006403
https://doi.org/10.1097/00002508-200207001-00003
http://www.ncbi.nlm.nih.gov/pubmed/12479251
https://doi.org/10.1016/j.drugalcdep.2018.12.030
https://doi.org/10.1016/j.drugalcdep.2018.12.030
http://www.ncbi.nlm.nih.gov/pubmed/30784952
https://doi.org/10.1016/J.SSMMH.2022.100165
https://doi.org/10.1016/j.drugalcdep.2010.06.009
http://www.ncbi.nlm.nih.gov/pubmed/20728288
https://doi.org/10.1016/j.jfma.2015.07.007
https://doi.org/10.1016/j.jfma.2015.07.007
http://www.ncbi.nlm.nih.gov/pubmed/26422442
https://doi.org/10.1186/s12954-015-0076-8
http://www.ncbi.nlm.nih.gov/pubmed/26471342
https://doi.org/1015288/jsad201879350
https://doi.org/10.15288/JSAD.2018.79.350
https://doi.org/10.4103/IJPSYM.IJPSYM%5F171%5F18
http://www.ncbi.nlm.nih.gov/pubmed/30533952
https://doi.org/10.1371/journal.pone.0281437

PLOS ONE

Psychological distress and quality of life among Opioid Agonist Treatment users

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Psychological Distress and Social Functioning. International Journal of Environmental Research and
Public Health 2019, Vol 16, Page 1299. 2019; 16: 1299. https://doi.org/10.3390/ijerph16071299 PMID:
30978986

Chang KC, Lin CY, Chang CC, Ting SY, Cheng CM, der Wang J. Psychological distress mediated the
effects of self-stigma on quality of life in opioid-dependent individuals: A cross-sectional study. PLoS
One. 2019; 14: e02110383. https://doi.org/10.1371/journal.pone.0211033 PMID: 30726249

Hubley AM, Palepu A. Injection drug user quality of life scale (IDUQOL): Findings from a content valida-
tion study. Health Qual Life Outcomes. 2007; 5: 1-13. https://doi.org/10.1186/1477-7525-5-46/
FIGURES/4

Havinga P, van der Velden C, de Gee A, van der Poel A. Differences in sociodemographic, drug use
and health characteristics between never, former and current injecting, problematic hard-drug users in
the Netherlands. Harm Reduct J. 2014; 11: 1-9. https://doi.org/10.1186/1477-7517-11-6/TABLES/3

Ambekar A, Rao R, Pun A, Kumar S, Kishore K. The trajectory of methadone maintenance treatmentin
Nepal. International Journal of Drug Policy. 2013; 24: e57—e60. https://doi.org/10.1016/j.drugpo.2013.
06.001 PMID: 23845916

Dhawan A, Chopra A. Does buprenorphine maintenance improve the quality of life of opioid users?
Indian J Med Res. 2013; 137: 130. PMID: 23481062

Sapkota B. Changes in the Quality of Life of Outpatients in Methadone Maintenance Treatment Clinics
in Kathmandu Valley | Journal of Institute of Medicine Nepal. Journal of Institute of Medicine Nepal.
2019;41. https://doi.org/doi.org/10.3126/jiom.v41i3.37361

Rao R. The journey of opioid substitution therapy in India: Achievements and challenges. Indian J Psy-
chiatry. 2017; 59: 39. https://doi.org/10.4103/psychiatry.IndiandPsychiatry_37_17 PMID: 28529359

Central Bureau of Statistics. National Population and Housing Census 2011. Kathmandu; 2012 Nov.
[cited 2022 Feb 17]. Available from: https://unstats.un.org/unsd/demographic-social/census/
documents/Nepal/Nepal-Census-2011-Vol1.pdf.

Daniel WW, Cross CL. Biostatistics: A Foundation for Analysis in the Health Sciences. 10th ed. 2013.
[cited 2022 Jun 9]. Available from: https://faculty.ksu.edu.sa/sites/default/files/145_stat_-_textbook.pdf.

Arya R, Antonisamy B, Kumar S. Sample Size Estimation in Prevalence Studies. The Indian Journal of
Pediatrics 2012 79:11. 2012; 79: 1482—1488. https://doi.org/10.1007/s12098-012-0763-3 PMID:
22562262

Joshi S, Acharya K. Modification of Kuppuswamy’s Socioeconomic Status Scale in the Context of
Nepal, 2019—PubMed. Kathmandu Univ Med J (KUMJ). 2019; 17: 1-2.

Bennett L, Ram Dahal D, Govindasamy P. Caste, Ethnic and Regional Identity in Nepal: Further Analy-
sis of the 2006 Nepal Demographic and Health Survey Calverton. Maryland, USA; 2008 Sep.

World Health Organization. Division of Mental Health and Prevention of Substance Abuse. WHOQOL:
measuring quality of life. World Health Organisation. 1997. [cited 2022 Jan 27]. Available from: https:/
apps.who.int/iris/handle/10665/63482

Chang KC, der Wang J, Tang HP, Cheng CM, Lin CY. Psychometric evaluation, using Rasch analysis,
of the WHOQOL-BREF in heroin-dependent people undergoing methadone maintenance treatment:
Further item validation. Health Qual Life Outcomes. 2014; 12: 1-9. https://doi.org/10.1186/s12955-014-
0148-6 PMID: 25277717

Dhungana S, Koirala R, Ojha SP, Thapa SB. Quality of life and its association with psychiatric disorders
in outpatients with trauma history in a tertiary hospital in Kathmandu, Nepal: a cross-sectional study.
BMC Psychiatry. 2021; 21: 1-11. https://doi.org/10.1186/S12888-021-03104-6/TABLES/4

Giri S, Neupane M, Pant S, Timalsina U, Koirala S, Timalsina S, et al. Quality of life among people living
with acquired immune deficiency syndrome receiving anti-retroviral therapy: a study from Nepal. HIV
AIDS (Auckl). 2013; 5: 277. https://doi.org/10.2147/HIV.S50726 PMID: 24101885

Saxena S, Carlson D, Billington R, Orley J. The WHO quality of life assessment instrument (WHOQOL-
Bref): the importance of its items for cross-cultural research. Qual Life Res. 2001; 10: 711-721. https://
doi.org/10.1023/a:1013867826835 PMID: 11871592

Pratt LA. Serious Psychological Distress, as Measured by the K6, and Mortality. Ann Epidemiol. 2009;
19: 202-209. https://doi.org/10.1016/j.annepidem.2008.12.005 PMID: 19217003

Kessler RC, Green JG, Gruber MJ, Sampson NA, Bromet E, Cuitan M, et al. Screening for serious men-
tal iliness in the general population with the K6 screening scale: results from the WHO World Mental
Health (WMH) survey initiative. Int J Methods Psychiatr Res. 2010; 19: 4. https://doi.org/10.1002/mpr.
310 PMID: 20527002

Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious mental
iliness in the general population. Arch Gen Psychiatry. 2003; 60: 184—189. https://doi.org/10.1001/
archpsyc.60.2.184 PMID: 12578436

PLOS ONE | https://doi.org/10.1371/journal.pone.0281437  February 6, 2023 13/15


https://doi.org/10.3390/ijerph16071299
http://www.ncbi.nlm.nih.gov/pubmed/30978986
https://doi.org/10.1371/journal.pone.0211033
http://www.ncbi.nlm.nih.gov/pubmed/30726249
https://doi.org/10.1186/1477-7525-5-46/FIGURES/4
https://doi.org/10.1186/1477-7525-5-46/FIGURES/4
https://doi.org/10.1186/1477-7517-11-6/TABLES/3
https://doi.org/10.1016/j.drugpo.2013.06.001
https://doi.org/10.1016/j.drugpo.2013.06.001
http://www.ncbi.nlm.nih.gov/pubmed/23845916
http://www.ncbi.nlm.nih.gov/pubmed/23481062
https://doi.org/doi.org/10.3126/jiom.v41i3.37361
https://doi.org/10.4103/psychiatry.IndianJPsychiatry%5F37%5F17
http://www.ncbi.nlm.nih.gov/pubmed/28529359
https://unstats.un.org/unsd/demographic-social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
https://unstats.un.org/unsd/demographic-social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
https://faculty.ksu.edu.sa/sites/default/files/145_stat_-_textbook.pdf
https://doi.org/10.1007/s12098-012-0763-3
http://www.ncbi.nlm.nih.gov/pubmed/22562262
https://apps.who.int/iris/handle/10665/63482
https://apps.who.int/iris/handle/10665/63482
https://doi.org/10.1186/s12955-014-0148-6
https://doi.org/10.1186/s12955-014-0148-6
http://www.ncbi.nlm.nih.gov/pubmed/25277717
https://doi.org/10.1186/S12888-021-03104-6/TABLES/4
https://doi.org/10.2147/HIV.S50726
http://www.ncbi.nlm.nih.gov/pubmed/24101885
https://doi.org/10.1023/a%3A1013867826835
https://doi.org/10.1023/a%3A1013867826835
http://www.ncbi.nlm.nih.gov/pubmed/11871592
https://doi.org/10.1016/j.annepidem.2008.12.005
http://www.ncbi.nlm.nih.gov/pubmed/19217003
https://doi.org/10.1002/mpr.310
https://doi.org/10.1002/mpr.310
http://www.ncbi.nlm.nih.gov/pubmed/20527002
https://doi.org/10.1001/archpsyc.60.2.184
https://doi.org/10.1001/archpsyc.60.2.184
http://www.ncbi.nlm.nih.gov/pubmed/12578436
https://doi.org/10.1371/journal.pone.0281437

PLOS ONE

Psychological distress and quality of life among Opioid Agonist Treatment users

41.

42,

43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Panthee B, Shimazu A, Kawakami N. Validation of Nepalese Version of Utrecht Work Engagement
Scale. J Occup Health. 2014; 56: 421—-429. https://doi.org/10.1539/joh.14-0041-OA PMID: 25214188

Pyakuryal A, Tausig M, Subedi S, Subedi J. Strangers in a familiar land: the psychological conse-
quences of internal migration in a developing country. Stress and Health. 2011; 27: e199-e208. https://
doi.org/10.1002/SMI.1363

International Business Machines Corp. SPSS Statistics 27.

Kim H-Y. Statistical notes for clinical researchers: assessing normal distribution (2) using skewness and
kurtosis. Restor Dent Endod. 2013; 38: 52—54. https://doi.org/10.5395/rde.2013.38.1.52 PMID:
23495371

Jeste D V., Pender VB. Social Determinants of Mental Health: Recommendations for Research, Train-
ing, Practice, and Policy. JAMA Psychiatry. 2022. https://doi.org/10.1001/jamapsychiatry.2021.4385
PMID: 35195678

Santo T, Campbell G, Gisev N, Martino-Burke D, Wilson J, Colledge-Frisby S, et al. Prevalence of men-
tal disorders among people with opioid use disorder: A systematic review and meta-analysis. Drug Alco-
hol Depend. 2022; 238: 109551. https://doi.org/10.1016/j.drugalcdep.2022.109551 PMID: 35797876

Fischer B, Manzoni P, Rehm J. Comparing injecting and non-injecting illicit opioid users in a multi-site
Canadian sample (OPICAN cohort). Fischer, B; Manzoni, P; Rehm, Jirgen (2006) Comparing injecting
and non-injecting illicit opioid users in a multi-site Canadian sample (OPICAN cohort) European Addic-
tion Research, 12(4):230-239. 2006;12: 230-239. https://doi.org/10.1159/000094425 PMID:
16968998

Gyawali B, Choulagai BP, Paneru DP, Ahmad M, Leppin A, Kallestrup P. Prevalence and correlates of
psychological distress symptoms among patients with substance use disorders in drug rehabilitation
centers in urban Nepal: A cross-sectional study. BMC Psychiatry. 2016; 16: 1-10. https://doi.org/10.
1186/S12888-016-1003-6/TABLES/4

Liao Y, Tang J, Liu T, Chen X, Liu X, Hao W. A Pilot Study of Life Events and Mood Disorders: Self-
Report Survey in Chinese Heroin-Dependent Individuals. Am J Addict. 2011; 20: 337-342. https://doi.
org/10.1111/j.1521-0391.2011.00136.x PMID: 21679265

Armstrong G, Jorm AF, Samson L, Joubert L, Singh S, Kermode M. Suicidal ideation and attempts
among men who inject drugs in Delhi, India: psychological and social risk factors. Social Psychiatry and
Psychiatric Epidemiology 2014 49:9. 2014; 49: 1367—1377. https://doi.org/10.1007/s00127-014-0899-8
PMID: 24907898

Landheim AS, Bakken K, Vaglum P. Impact of comorbid psychiatric disorders on the outcome of sub-
stance abusers: A six year prospective follow-up in two Norwegian counties. BMC Psychiatry. 2006; 6:
1-11. https://doi.org/10.1186/1471-244X-6-44/TABLES/5

Yen CN, Wang CSM, Wang TY, Chen HF, Chang HC. Quality of life and its correlates among heroin
users in Taiwan. Kaohsiung J Med Sci. 2011; 27: 177-183. hitps://doi.org/10.1016/j.kjms.2010.09.003
PMID: 21527184

Domingo-Salvany A, Brugal MT, Barrio G, Gonzéalez-Saiz F, Bravo MJ, de la Fuente L. Gender differ-
ences in health related quality of life of young heroin users. Health Qual Life Outcomes. 2010; 8: 145.
https://doi.org/10.1186/1477-7525-8-145 PMID: 21122134

Giri OP, Srivastava M, Shankar R. Quality of life and health of opioid-dependent subjects in India. J
Neurosci Rural Pract. 2014; 5: 363—-368. https://doi.org/10.4103/0976-3147.139986 PMID: 25288838

Sureshkumar K, Dalal P, Kailash S, Rudhran V. Relapse in opioid dependence: Role of psychosocial
factors. Indian J Psychiatry. 2021; 63: 372. https://doi.org/10.4103/psychiatry.IndianJPsychiatry_383
20 PMID: 34456350

Armstrong G, Nuken A, Samson L, Singh S, Jorm AF, Kermode M. Quality of life, depression, anxiety
and suicidal ideation among men who inject drugs in Delhi, India. BMC Psychiatry. 2013; 13: 1-11.
https://doi.org/10.1186/1471-244X-13-151/TABLES/3

Mohanty R, Senjam G, Singh NH. Psychiatric comorbidities among opioid-dependent patients attending
department of psychiatry, regional institute of medical sciences hospital, Manipur. Indian J Soc Psychia-
try. 2022; 34: 132. https://doi.org/10.4103/IJSP.IJSP_102_17

Bhat BA, Dar SA, Hussain A. Sociodemographic profile, pattern of opioid use, and clinical profile in
patients with opioid use disorders attending the de-addiction center of a tertiary care hospital in North
India. Indian J Soc Psychiatry. 2019; 35: 173. https://doi.org/10.4103/IJSP.IJSP_65_18

Hoseinifar J, Zirak SR, Shaker A, Meamar E, Moharami H, Siedkalan MM. Comparison of Quality of
Life and Mental Health of Addicts and Non- Addicts. Procedia Soc Behav Sci. 2011; 30: 1930-1934.
https://doi.org/10.1016/J.SBSPR0.2011.10.375

PLOS ONE | https://doi.org/10.1371/journal.pone.0281437  February 6, 2023 14/15


https://doi.org/10.1539/joh.14-0041-OA
http://www.ncbi.nlm.nih.gov/pubmed/25214188
https://doi.org/10.1002/SMI.1363
https://doi.org/10.1002/SMI.1363
https://doi.org/10.5395/rde.2013.38.1.52
http://www.ncbi.nlm.nih.gov/pubmed/23495371
https://doi.org/10.1001/jamapsychiatry.2021.4385
http://www.ncbi.nlm.nih.gov/pubmed/35195678
https://doi.org/10.1016/j.drugalcdep.2022.109551
http://www.ncbi.nlm.nih.gov/pubmed/35797876
https://doi.org/10.1159/000094425
http://www.ncbi.nlm.nih.gov/pubmed/16968998
https://doi.org/10.1186/S12888-016-1003-6/TABLES/4
https://doi.org/10.1186/S12888-016-1003-6/TABLES/4
https://doi.org/10.1111/j.1521-0391.2011.00136.x
https://doi.org/10.1111/j.1521-0391.2011.00136.x
http://www.ncbi.nlm.nih.gov/pubmed/21679265
https://doi.org/10.1007/s00127-014-0899-8
http://www.ncbi.nlm.nih.gov/pubmed/24907898
https://doi.org/10.1186/1471-244X-6-44/TABLES/5
https://doi.org/10.1016/j.kjms.2010.09.003
http://www.ncbi.nlm.nih.gov/pubmed/21527184
https://doi.org/10.1186/1477-7525-8-145
http://www.ncbi.nlm.nih.gov/pubmed/21122134
https://doi.org/10.4103/0976-3147.139986
http://www.ncbi.nlm.nih.gov/pubmed/25288838
https://doi.org/10.4103/psychiatry.IndianJPsychiatry%5F383%5F20
https://doi.org/10.4103/psychiatry.IndianJPsychiatry%5F383%5F20
http://www.ncbi.nlm.nih.gov/pubmed/34456350
https://doi.org/10.1186/1471-244X-13-151/TABLES/3
https://doi.org/10.4103/IJSP.IJSP%5F102%5F17
https://doi.org/10.4103/IJSP.IJSP%5F65%5F18
https://doi.org/10.1016/J.SBSPRO.2011.10.375
https://doi.org/10.1371/journal.pone.0281437

PLOS ONE

Psychological distress and quality of life among Opioid Agonist Treatment users

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Movahedi Y, Karazi Notash H, Biglu M. The Comparison of physical and mental dimensions of health-
related quality of life in addicts and healthy people—Iranian Journal of Rehabilitation Research. Iranian
Journal of Rehabilitation Research in Nursing. 2015; 1: 63-72.

Bizzarri J, Rucci P, Vallotta A, Girelli M, Scandolari A, Zerbetto E, et al. Dual Diagnosis and Quality of
Life in Patients in Treatment for Opioid Dependence. http://dx.doi.org/101080/10826080500260800.
2009;40: 1765-1776. https://doi.org/10.1080/10826080500260800

De Maeyer J, Vanderplasschen W, Broekaert E. Quality of life among opiate-dependent individuals: A
review of the literature. International Journal of Drug Policy. 2010; 21: 364—380. https://doi.org/10.1016/
j.drugpo.2010.01.010 PMID: 20172706

Yen YF, Chou P, Lin YS, Deng CY. Factors associated with health-related quality of life among injection
drug users at methadone clinics in Taipei, Taiwan. Journal of the Chinese Medical Association. 2015;
78:292-298. https://doi.org/10.1016/j.jcma.2015.01.001 PMID: 25732869

Scott N, Carrotte ER, Higgs P, Stoové MA, Aitken CK, Dietze PM. Longitudinal changes in personal
wellbeing in a cohort of people who inject drugs. PLoS One. 2017; 12: e0178474. https://doi.org/10.
1371/journal.pone.0178474 PMID: 28562646

Puigdollers E, Domingo-Salvany A, Brugal MT, Torrens M, Alvarés J, Castillo C, et al. Characteristics of
Heroin Addicts Entering Methadone Maintenance Treatment: Quality of Life and Gender. 2009; 39:
1353-1368. https://doi.org/10.1081/JA-120039392 PMID: 15462234

Fischer JA, Conrad S, Clavarino AM, Kemp R, Najman JM. Quality of life of people who inject drugs:
Characteristics and comparisons with other population samples. Quality of Life Research. 2013; 22:
2113-2121. https://doi.org/10.1007/s11136-013-0350-8 PMID: 23341173

European Monitoring Centre for Drugs and Drug Addiction (2021). Balancing access to opioid substitu-
tion treatment (OST) with preventing the diversion of opioid substitution medications in Europe: chal-
lenges and implications. Luxembourg; 2021. Available from: https://www.emcdda.europa.eu/
publications/technical-reports/opioid-substitution-treatment-ost-in-europe-availability-and-diversion_en

Tran BX, Moir M, Nguyen THTTMT, Do HN, Vu GT, Dang AK, et al. Changes in quality of life and its
associated factors amongillicit drug users in Vietnamese mountainous provinces: A 12-month follow-up
study. Subst Abuse Treat Prev Policy. 2020; 15: 1-8. https://doi.org/10.1186/S13011-020-00265-7/
TABLES/4

Chang CC, Chang KC, Hou WL, Yen CF, Lin CY, Potenza MN. Measurement invariance and psycho-
metric properties of Perceived Stigma toward People who use Substances (PSPS) among three types
of substance use disorders: Heroin, amphetamine, and alcohol. Drug Alcohol Depend. 2020; 216:
108319. https://doi.org/10.1016/j.drugalcdep.2020.108319 PMID: 33027709

PLOS ONE | https://doi.org/10.1371/journal.pone.0281437  February 6, 2023 15/15


http://dx.doi.org/101080/10826080500260800
https://doi.org/10.1080/10826080500260800
https://doi.org/10.1016/j.drugpo.2010.01.010
https://doi.org/10.1016/j.drugpo.2010.01.010
http://www.ncbi.nlm.nih.gov/pubmed/20172706
https://doi.org/10.1016/j.jcma.2015.01.001
http://www.ncbi.nlm.nih.gov/pubmed/25732869
https://doi.org/10.1371/journal.pone.0178474
https://doi.org/10.1371/journal.pone.0178474
http://www.ncbi.nlm.nih.gov/pubmed/28562646
https://doi.org/10.1081/JA-120039392
http://www.ncbi.nlm.nih.gov/pubmed/15462234
https://doi.org/10.1007/s11136-013-0350-8
http://www.ncbi.nlm.nih.gov/pubmed/23341173
https://www.emcdda.europa.eu/publications/technical-reports/opioid-substitution-treatment-ost-in-europe-availability-and-diversion_en
https://www.emcdda.europa.eu/publications/technical-reports/opioid-substitution-treatment-ost-in-europe-availability-and-diversion_en
https://doi.org/10.1186/S13011-020-00265-7/TABLES/4
https://doi.org/10.1186/S13011-020-00265-7/TABLES/4
https://doi.org/10.1016/j.drugalcdep.2020.108319
http://www.ncbi.nlm.nih.gov/pubmed/33027709
https://doi.org/10.1371/journal.pone.0281437

