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Introduction
People who inject drugs (PWIDs) are at high risk of 
human immunodeficiency virus (HIV) infection. It was 
estimated in 2016 that there were 11.7 million PWIDs 
worldwide, and 14% of them were infected with HIV (1). 
Approximately 78% of HIV-positive PWIDs were living 
in low- and middle-income countries. The burden of 
HIV among PWIDs is 3.4 million in Eastern Europe and 
Central Asia; 3.3 million in South Asia and Southeast Asia; 
and 2.3 million in East Asia and the Pacific Region (2). The 
overall global prevalence of HIV among PWIDs ranges 
between 20 and 40% (3). Mortality among HIV-positive 
PWIDs is higher than among HIV patients who do not 
inject drugs (4).

In Pakistan, the prevalence of HIV was < 0.1% in 2001 
and it had increased to 0.2% in 2012 (5). The number of 
patients registered with HIV infection was 130 000; 
of whom, 8900 were receiving antiretroviral therapy 
(ART) in 2016 (6). According to the Pakistan Global Aids 
Response Progress Report, prevalence of HIV among 
PWIDs increased from 10.8% in 2005 to 37.8% in 2011 (7).

HIV medication adherence is a vital component in 
viral suppression and decreasing the risk of developing 
drug resistance. It has been demonstrated that 95% 
adherence is necessary to maintain viral suppression and 
halt disease progression (8). An international systematic 
review of several studies from 7 countries revealed 
that adherence levels were 33–97% (9). The cumulative 

adherence to ART was 70–89% among HIV patients who 
were receiving health services from Johns Hopkins AIDS 
Service Center (10). A study from India found that 73% 
and 77% of HIV patients were > 95% and > 90% adherent, 
respectively (11).

Active drug use has been associated with poor 
ART adherence. There are several factors, including 
sociodemographics, psychosocial factors, patients’ 
experience during treatment, treatment-related issues 
(regimen, pill burden, dosing frequency, dietary 
instructions and adverse effects) and opioid substitution 
treatment (12,13). A cohort study found that lack of stable 
relationships, depression, and drug injection were strong 
predictors of adherence failure (14).

Noncompliance with ART among HIV-positive 
patients is a major issue in Central Asia and Eastern 
Europe, and the situation is worst among HIV-positive 
PWIDs (15). Achievement of uniformity in prevention 
and treatment in PWIDs remains a challenge for 
healthcare systems and policy makers. The identification 
of predictors of adherence among PWIDs is crucial for 
healthcare providers and communities in Pakistan. There 
has been a lack of research on this important aspect of 
adherence to ART in HIV-positive patients, and especially 
among PWIDs in Pakistan. The objective of the present 
study was to determine the adherence level of ART 
among HIV-positive intravenous drug users in Karachi, 
Pakistan.
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Methods
A cross-sectional study was conducted from January to 
June 2015 at the ART Unit of the Civil Hospital, Karachi. 
Approximately 3000 HIV-positive PWIDs are currently 
enrolled at the unit and its outpatient clinic caters for > 50 
patients daily. About 375 HIV-positive patients aged ≥ 18 
years, who had injected drugs at least once in the previous 
12 months, were included in the study through purposive 
sampling after obtaining informed consent. Patients 
who had multiorgan failure or other complications 
were excluded. The sample size of 375 was calculated 
using the World Health Organization (WHO) Calculator 
software; the frequency of ART adherence was taken as 
40% with 95% confidence interval and 5% margin of error. 
The study was approved by the Research Committee of 
Dow University of Health Sciences, Karachi, Pakistan, 
and written permission was obtained from the Sind 
AIDS Control Program Director. Full confidentiality and 
privacy were maintained throughout the study.

Information regarding sociodemographics, 
psychosocial factors and adherence to treatment 
was obtained using a pretested questionnaire that 
was adapted from AIDS Control Trial Group (ACTG) 
Adherence Baseline Questionnaire (16). Adherence to ART 
was a dependent variable, while sociodemographics and 
psychosocial factors such as age, marital status, education, 
monthly income, alcohol dependency and history of 
unsafe sex practices were independent variables. Patients 
who missed ≤ 3 doses during the previous month were 
considered to be the > 95% adherence group (adherent 
group). However, those who missed > 3 doses were 
considered to be the < 95% adherence group (nonadherent 
group).

Data were entered and analysed using SPSS version 
21.0. Mean and standard deviation (SD) were calculated 

for the quantitative data. Frequencies and percentages 
were calculated for categorical data. Univariate analysis 
was performed to determine the association between 
dependent and independent variables, and variables 
with P < 0.10 were further analysed by multiple logistic 
regression model. In multiple logistic regression analysis, 
variables with P < 0.05 were considered significant.

Results
Sociodemographic characteristics
Mean age of the respondents was 30.32 (SD, 9.59) years 
(Table 1). Most of the participants were aged 18–30 years 
(192, 51.2%) and had a monthly income < 5000 Pakistani 
rupees (287, 76.5%).

Adherence to ART among HIV-positive patients
Seventy (18.7%) participants missed up to 3 doses during 
the past month and were classified as the adherent 
group, and 305 (81.3%) participants missed > 3 doses of 
ART during the last month and were classified as the 
nonadherent group.

Reasons for missing ART
Three hundred and sixty (96%) respondents reported that 
they simply forgot to take their medication; 338 (90.2%) 
missed ART due to lack of family support; 145 (38.6%) 
missed ART to avoid the adverse effects; and 58 (15.5%) 
missed ART for other reasons, including feeling that they 
had too many pills, and feeling sick after taking ART. All 
patients reported that they never ran out of pills.

Factors associated with adherence to ART
Seventy patients were adherent to ART: 51 (72.9%) were 
aged > 40 years; 47 (67.1%) were married; 51 (72.9%) had 
monthly income < 5000 rupees; 49 (5.7%) reported having 
intercourse with an HIV-positive man in the past month; 
6 (8.6%) reported having intercourse with an HIV-positive 
women in the past month; and 11 (15.7%) had full family 
support for treatment and medication (Table 2). In 
univariate analysis HIV patients who were aged > 40 
years, were married, had children and had full family 
support in taking ART had higher odds of being adherent 
to ART compared to those who were single, were aged < 
40 years, did not have children and did not have complete 
family support. In multiple logistic regression patients 
who forgot to take ART > 3 times during the last month 
were significantly nonadherent to ART while age, marital 
status, education, income, number of children and 
family support did not show significant association with 
adherence to ART.

Discussion
We found low adherence to ART among HIV patients 
who were injectable drug users. Seventy (18.7%) of the 
study participants had missed ART > 3 times during the 
previous month. Most of the patients simply forgot to 
take ART.

In this study, adherence to ART was alarmingly 
low. Similar results have been reported in studies from 

Table 1 Distribution of sociodemographic characteristics among 
HIV-positive PWIDs (n = 375)

Sociodemographic 
characteristics

Frequency Percentage

Age (yr)

18–30
31–40
> 40

192
112
71

51.2
29.8
19

Marital status

Single
Married
Divorced

175
181
19

46.7
48.3
5.1

Educational attainment

Illiterate
5 yr
10 yr
> 10 yr

179
113
64
19

47.7
30.1
17.1
5.1

Monthly income (rupees)

< 5000
5000–10 000
11 000–15 000
> 15 000

287
69
18
1

76.5
18.4
4.8
0.2

HIV = human immunodeficiency virus; PWIDs = people who inject drugs.
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Rwanda (17) and Hanoi (18) in which adherence to ART 
was significantly lower among PWIDs. This low level 
of adherence is lower than that in other developing 
countries such as India (19) and Thailand (20). A study 
conducted in California reported that 11% of the patients 
missed 1 dose of ART prior to the day of interview, and 
the most common reason for missing ART was that they 
simply forgot (21), which is consistent with the finding 
of our study. Studies from Canada and United States of 
America (USA) reported that PWIDs who were on opioid 
substitution showed improved adherence to ART (22, 
23). The low adherence in our study can be attributed 
to poor utilization of healthcare facilities or lack of new 
strategies such as opioid substitution therapy or directly 
assisted ART.

Our univariate model showed that HIV-positive 
PWIDs who were married and had children were more 
likely to be adherent to ART. However, these factors 
remained insignificant in our multivariate model. 
A previous review has shown that adequate support 
services for PWIDs are the most important factor 
in ART adherence (24). A previous meta-analysis has 
indicated that social support and family coherence are 

important for healthcare utilization and conduciveness 
and adherence to ART among HIV patients (25). These 
findings highlight the importance of family support in 
treatment and adherence to ART. HIV patients who are 
living with their families receive better moral, emotional 
and financial support, which helps them to be more 
adherent to ART. It is noteworthy that family relationships 
are a strong predictor for better adherence to ART, hence 
family involvement is needed throughout the medication 
process. Low levels of family support can be attributed to 
stigmatization of HIV and PWIDs in our society.

A study conducted in Taiwan reported that PWIDs 
who were illiterate and of low socioeconomic status 
were less adherent to ART (26). In contrast, we did 
not report a significant association of education and 
income with adherence to ART, which could be because 
most of the patients were illiterate and had low income. 
Similar findings have been reported from other studies 
conducted in Columbia and India (27,28). Education 
has a positive impact on ART adherence by facilitating 
communication with healthcare providers. Low literacy 
rate is a major obstacle to taking ART correctly. Another 
study conducted in Nepal reported that literate patients 

Table 2 Factors associated with adherence to ART drugs among study participants

Variables Frequency
n = 375

Adherent
n = 70

Nonadherent 
n = 305

Univariate analysis Multiple logistic regression

COR
(95% CI)

P AOR
(95% CI)

P

Age (yr)

> 40
< 40

71 (18.9%)
304 (81.1%)

19 (27.1%)
51(72.9%)

52 (17%)
253 (83%)

1.813 (0.989–3.321)
Ref

0.054 1.606 (0.849–3.037) 0.967

Marital status

Single
Married

175 (46.6%)
200 (53.4%)

23 (32.9%)
47 (67.1%)

152 (49.8%)
153 (50.2%)

2.030 (1.175–3.508)
Ref

0.010 1.862 (0.829–4.181) 0.145

Educational attainment (yr)

< 5
> 5

292 (77.9%)
83 (22.1%)

53 (75.7%)
17 (24.3%)

239 (78.3%)
66 (17.7%)

1.162 (0.631–2.139)
Ref

0.631 —

Total monthly income in Pakistani rupees

<5000
> 5000

287 (76.5%)
88 (23.5%)

51 (72.9%)
19 (27.1%)

236 (77.4%)
69 (22.6%)

1.274 (0.706–2.301)
Ref

0.421 —

Have children

Yes
No

182 (48.5%)
193 (51.4%)

29 (41.4%)
41 (58.6%)

164 (53.8%)
141 (46.2%)

1.644 (0.972–2.783)
Ref

0.064 1.862 (0.829–4.18) 0.132

Family supports treatment

Yes
No

37 (9.8%)
338 (90.2%)

11 (15.7%)
59 (84.3%)

26 (8.5%)
279 (91.5%)

2.001 (0.937–4.273)
Ref

0.069 1.486 (0.633–3.487) 0.363

Had intercourse with HIV-positive man during last month

Yes
No

16 (4.3%)
359 (95.7%)

49 (5.7%)
66 (94.3%)

12 (3.9%)
293 (96.1%)

0.676 (0.211–2.161)
Ref

0.506 —

Had intercourse with HIV-positive woman during last month

Yes
No

30 (8.5%)
343 (91.5%)

6 (8.6%)
64 (91.4%)

279 (92.1%)
24 (7.9%)

0.918 (0.360–2.337)
Ref

0.851 —

Forgot to take medication during last month > 3 times

Yes
No

360 (96%)
15 (4%)

63 (90%)
7 (10%)

297 (93.4%)
8 (2.6%)

4.125 (1.443–11.79)
Ref

0.005 3.46 (1.086–11.04) 0.036

AOR = adjusted odds ratio; ART = antiretroviral therapy; CI = confidence interval; COR = crude odds ratio; HIV = human immunodeficiency virus; Ref = reference value.
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were more adherent to ART compared to illiterate 
patients, which shows that education plays a significant 
role in adherence to ART (29). It was further observed 
that knowledge, expectation and belief of participants 
regarding ART depend on health education and 
awareness. Another study from India did not find any 
significant association between literacy and adherence 
to ART, and it was reported that psychosocial factors 
influence adherence to ART (30).

We found that most of the respondents missed ART 
during last month and the most common reason was 
that they simply forgot to take their medication, and 
no patients ran out of pills. In contrast, in a study from 
Mississippi, USA, in which most of the patients missed 
ART over the last 3 days, the major reason was running 
out of pills (31). Another study conducted in Uganda 
showed that similar numbers of participants forgot to 
take their medication, ran out of pills and felt sick after 
taking medication (32). Another study from Uganda 
suggested that willingness for treatment and compliance 
were major factors affecting adherence to ART (33). In 
contrast to our findings, a study from Tanzania showed 

that major barriers to adherence were the religious 
festivals of Ramadan among Muslims and Teej among 
Hindus, and fasting made it difficult to take ART (34).

There were several limitations to our study. First, this 
was a cross-sectional study, so a temporal association 
between the independent variables and outcome could 
not be established. Second, we relied on self-reports 
for adherence so the results may have been subject to 
reporting bias.

In conclusion, this study showed that adherence to 
ART among HIV-positive PWIDs was alarmingly low. 
Forgetting to take medication was the most common 
reason for nonadherence to ART. Measures should be 
taken to provide social support and acceptance of HIV-
positive PWIDs in their families and society to make ART 
programmes successful. Further interventional studies 
are recommended to integrate opioid substitution therapy 
and directly observed therapy for PWIDs, which may 
improve adherence to ART. It is further recommended 
that an e-reminder network system can be developed that 
could help patients to remember their medication timing.

Funding: None.

Competing interests: None declared.

الالتزام بالعلاج المضاد للفيروسات القهقرية في صفوف الذكور المصابين بفيروس العوز المناعي البشري المتعاطين 
للمخدرات باستخدام الحقن في باكستان

بخت علي، نغهت نثار، فريال نواب
الخلاصة

الخلفية: يمثل فيروس العوز المناعي البشري خامس سبب رئيسي للوفيات والإعاقة من بين الأمراض المعدية في جميع أنحاء العالم. ويتزايد عبء 
فيروس العوز المناعي البشري سنوياً مع انخفاض مستوى الالتزام بالعلاج المضاد للفيروسات القهقرية في صفوف متعاطي المخدرات بالحقن، لا 

سيما في البلدان النامية.
الهدف: تحديد مستوى الالتزام بالعلاج المضاد للفيروسات القهقرية في صفوف متعاطي المخدرات بالحقن المصابين بفيروس العوز المناعي البشري 

في كراتشي بباكستان.

Observance du traitement antirétroviral chez les consommateurs de drogue par voie 
intraveineuse séropositifs au VIH au Pakistan

Résumé
Contexte : L’infection par le virus de l’immunodéficience humaine (VIH) est la cinquième cause principale de mortalité 
et d’incapacité dues à des maladies infectieuses dans le monde entier. La charge de VIH augmente chaque année et 
l’observance du traitement antirétroviral (TAR) est faible chez les consommateurs de drogues par voie intraveineuse, en  
particulier dans les pays en développement.
Objectif : Déterminer le niveau d’observance du TAR chez les consommateurs de drogue par voie intraveineuse 
séropositifs au VIH à Karachi (Pakistan)
Méthodes : Une étude transversale a été conduite en 2015. Un questionnaire préalablement testé a été administré à 375 
des 3000 consommateurs de drogues par injection enregistrés au Civil Hospital de Karachi (Pakistan).
Résultats : L’âge moyen était 30 ans, 181 étaient mariés, 179 étaient analphabètes et 287 avaient des revenus inférieurs 
à 5000 roupies par mois. Seuls 63 patients observaient leur traitement antirétroviral et 343 étaient alcooliques. La non-
observance était supérieure chez les patients célibataires et sans enfants. La raison la plus courante justifiant le fait de ne 
pas prendre le TAR était tout simplement l’oubli de la prise des comprimés.
Conclusion : Nous concluons que l’observance du TAR chez les consommateurs de drogues par voie intraveineuse est 
faible. La cohésion familiale et le soutien des proches sont essentiels pour maintenir l’observance du TAR.
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طرق البحث: أُجريت دراسة مقطعية في عام 2015. وإستُخدِم استبيان مجرّب مسبقاً لاستجواب 375 شخصاً من أصل 3000 شخص يتعاطون 
المخدرات بالحقن، ومسجّلين في المستشفى المدني في كراتشي بباكستان.

النتائج: وجد أن الالتزام بالعلاج المضاد للفيروسات القهقرية بين متعاطي المخدرات بالحقن الوريدي كان منخفضاً، والتزم 63 مريضاً فقط من 
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الأقراص هو السبب الأكثر شيوعاً لعدم الالتزام بالعلاج المضاد للفيروسات القهقرية.
الاستنتاج: توصلنا إلى استنتاج مفاده انخفاض مستوى الالتزام بالعلاج المضاد للفيروسات القهقرية بين متعاطي المخدرات بالحقن. ويعد التماسك 

والدعم الأسري عاملين أساسيين للاستمرار في الالتزام بالعلاج بالأدوية المضادة للفيروسات القهقرية.
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