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Abstract
Background: High rate of adherence to antiretroviral therapy (ART) is critical for the optimized
outcome. The present study aimed to determine the rate of retention in ART programs and its’
associated factors in a triangular clinic. Materials and Methods: The present retrospective cohort study was conducted on people living with HIV receiving care in a triangular clinic affiliated
with Iranian research center for HIV/AIDS, Tehran, Iran, from 2003 to 2008. Baseline variables,
duration of ART, and cause of treatment discontinuation were gathered using patients’ profile and
analyzed by SPSS 21 and STATA 11.Results: Three hundred and seventeen cases with the mean
age of 37.69 ± 10.63 (2–76) years were included (83.9% male). Treatment discontinuation had
happened in 142 (45.2%) cases. Cause of treatment discontinuation was death in 20 (13.7%) cases
and personal preference in 126 (86.3%) individuals. 6, 12, 18, 24, 36, and 60 months retention
rates were 81.1%, 58.4%, 48.3%, 35.6%, 22.9%, and 6.3%, respectively. The results of multivariate logistic regression analysis showed a significant association between treatment retention and
female sex (OR: 4.10; 95% CI: 1.59–10.56, P=0.003), addiction/drug use (OR: 0.39; 95% CI:
0.21– 0.77, P=0.007), and lamivudine+ zidovudine+ indinavir treatment regimen (OR: 0.63; 95%
CI: 0.46 -0.87, P= 0.005). Conclusion: Based on the findings, male sex, addiction/drug use, and
type of treatment regimen were among the most important risk factors for ART attrition in HIV-infected patients. [GMJ.2017;6(2):110-117] DOI: 10.22086/GMJ.V6I2.819
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Introduction

T

he high rate of adherence to antiretroviral therapy (ART) is critical for optimized
outcome [1, 2]. A variety of factors may predict medication retention among human immune deficiency virus (HIV)-infected adults
[3].
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Studies have documented relations between
personality traits and quality of life among
individuals living with HIV [4]. Persons living with HIV have a higher likelihood of substance abuse, depression, and anxiety [5], and
personal characteristics of HIV-infected patients may influence their adherence to ART
programs.
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In a study in this regard, Lessells et al. revealed the poor retention of younger and patients at an earlier stage of infection [6].
Rosen and Fox, in a systematic review on
Sub-Saharan Africa population, showed a
considerable retention to HIV care at three
stages: testing to receipt of the CD4 count,
staging to ART eligibility, and eligibility to
ART initiation [7].
Missed visits to the clinic was accounted as
an important obstacle to ART initiation in a
study of patients at 1917 HIV/AIDS Clinic,
University of Alabama, Birmingham [8].
The triangular clinic is an innovative and programmatic concept that deals with three frequently overlapping issues; drug abuse, sexually transmitted infections, and HIV/AIDS
[9]. The triangular clinic utilizes the services
of medical doctors as well as paramedical staff
and counselors. By 2015 there were more than
160 such clinics across the country in Iran [10,
11], but there is little information regarding
ART retention among Iranian people living
with HIV.
The present study aimed to determine the rate
of retention in ATR programs and its’ associated factors in a triangular clinic. This information could be helpful in improving treatment programs as well as patients’ outcome.
Materials and Methods
Study Design and Setting
The present retrospective cohort study, with
60 months follow-up, was conducted on people living with HIV receiving care in a triangular clinic affiliated with Iranian research
center for HIV/AIDS, Imam Khomeini Hospital, Tehran, Iran, from 2003 to 2008.
The study protocol was approved by the ethics
committee of Tehran University of Medical
Sciences. Researchers adhered to Declaration
of Helsinki protocol and confidentiality of patients’ information.
Participants
Using census sampling, the clinic profiles of
all HIV-infected patients referring to the mentioned triangular clinic during 2003 to 2008
were studied.
Patients known to be alive ≥ 18 months of re-
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ceiving ART were defined as treatment retention group, and patients with discontinuation
of ART for any reason other than death were
defined as treatment attrition group. Change
of treatment regimen was not considered as
treatment attrition. The pregnant patients were
excluded. There was not any sex or age limitation for patients’ enrollment.
Data Gathering
A pre-designed checklist consisting of demographic variables (age, sex, level of education, marital status, employment status, and
household tenure type), social history, HIV
transmission route, history of hepatitis C virus (HCV) infection, history of psychiatric
disease (based on self-report), indication of
ART initiation (CD4 count, clinical, or both),
treatment characteristics (regimen, change,
discontinuation, restart, and side effect), and
cause of treatment discontinuation was used
for data gathering.
A trained medical student was responsible for
data collection from patients’ profiles (any
conflict or problem was discussed and resolved with an infectious disease specialist).
Treatment regimen were standard triple combinations of lamivudine (3TC), zidovudine
(ZDV), nelfinavir (NLF), nevirapine (NVP),
efavirenz (EFV), indinavir (IDV).
Outcome
Treatment retention was considered as the
outcome of the present study.
Statistical Analysis
Data were analyzed using SPSS 21 and STATA 11 statistical software. Qualitative variables were reported as frequency and percentage, and quantitative ones as mean ± standard
deviation (SD).
Chi-square or Fisher exact tests were used for
evaluation of significant associations between
qualitative variables and treatment retention,
and independent sample t-test was used to
compare means. Independent risk factors of
ART retention were assessed by multivariate
regression analysis and calculation of odds ratio (OR) with 95% confidence interval (CI). A
P-value < 0.05 was considered as statistically
significant.
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Results

included (83.9% male). Table-1 and 2 show
the baseline and treatment characteristics
of studied patients. Treatment discontinuation had happened in 142 (45.2%) cases, 67
(47.2%) of which had restarted.

Baseline Characteristics
Three hundred and seventeen cases with the
mean age of 37.69 ± 10.63 (2–76) years were
Table 1. Baseline Characteristics of Studied Patients

Variables

Age (year)
> 20
20 – 34.9
35 – 49.9
50 – 64.9
< 65
Sex
Male
Female
Marital status
Single
Married
HCV infection
Positive
Negative
Educational level
Illiterate
Under diploma
≥ Diploma
Employment status
Positive
Negative
Householder
Yes
No
Addiction/drug abuse
Yes
No
HIV transmission
Injection
Sexual activity
Both
etc.
Psychiatric disease
Yes
No

112

Treatment attrition
Number (%)

P-value

No

Yes

10 (5.8)
53 (30.5)
86 (49.4)
23 (13.2)
2 (1.1)

3 (2.1)
43 (30.3)
82 (57.7)
14 (9.9)
0 (0.0)

0.206

135 (77.6)
39 (22.4)

131 (91.6)
12 (8.4)

< 0.001

98 (60.5)
64 (39.5)

95 (72.0)
37 (28.0)

0.012

64 (36.8)
110 (63.2)

77 (53.8)
66 (46.2)

0.001

11 (6.9)
73 (45.9)
75 (47.2)

5 (3.9)
78 (61.4)
44 (34.6)

0.030

89 (51.7)
83 (48.3)

64 (45.1)
78 (54.9)

0.045

119 (99.2)
1 (0.8)

100 (99.0)
1 (1.0)

0.706

26 (15.6)
14 (84.4)

47 (35.6)
85 (64.4)

< 0.001

58 (38.5)
43 (28.5)
25 (16.5)
25 (16.5)

62 (48.0)
17 (13.2)
35 (27.2)
15 (11.6)

0.003

4 (2.3)
170 (97.7)

11 (7.7)
131 (92.3)

0.022
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The cause of treatment discontinuation was
death in 20 (13.7%) cases and personal preference in 126 (86.3%) individuals.
The mean time of treatment retention was
24.37 ± 24.88 months (1–156). Figure-1
shows ART retention among the studied patients. 6, 12, 18, 24, 36, and 60 months retention rate of studied patients on ART program
were 81.1% (257 cases), 58.4% (184 cases),
48.3% (153 cases), 35.6% (112 cases), 22.9%
(72 cases), and 6.3% (20 cases), respectively.
Association of Treatment Retention with
Studied Variables
There was a significant association between
sex (P<0.001), marital status (P=0.012), educational level (P=0.030), history of HCV
infection (P=0.001), employment status
(P=0.045), addiction/drug use (P=0.001),
type of transmission route (P=0.003), history of psychiatric disease (P=0.02), treatment
regimen (P=0.007), and change of regimen
(P=0.01) with treatment retention. The mean
age of patients with treatment retention was
38.33 ± 9.06 years compared to 37.12 ± 11.76
years in the other group (P= 0.75). The results of multivariate logistic regression anal-

ysis showed a significant association between
treatment retention and female sex (OR: 4.10;
95% CI: 1.59 – 10.56, P= 0.003), addiction/
drug use (OR: 0.39; 95% CI: 0.21–0.77, P=
0.007), and 3TC+ZDV+IDV treatment regimen (OR: 0.63; 95% CI: 0.46 – 0.87, P=
0.005).
Discussion
Based on the findings of the present study, 6,
12, 18, 24, 36, and 60 months retention rate of
patients on ART therapy were 81.1%, 58.4%,
48.3%, 35.6%, 22.9%, and 6.3%, respectively.
Male sex, addiction/drug use, and type of regimen are among the most important risk factors for ART attrition in HIV-infected patients.
As far as the authors have examined, there is
no study on the attrition rate among those on
ART in Iran previously. However, in a systematic review, the averages of reported retention
rate were 78%, 71% and 69% at 12, 24, and
36 months after treatment initiation [12]. In
another systematic review, the median retention rate was 73.4%, 75.0% and 70.5% at 12,
24 and 36 months after ART, respectively.

Table 2. Treatment Characteristics of Studied Patients

Characteristics
Indication
Clinical
CD4 count
Etc.
Regimen
3TC+ZDV+NLF
3TC+ZDV+EFV
3TC+ZDV+NVP
3TC+ZDV+IDV
Etc.
Change in regimen*
Yes
No
Adverse effect
Positive
Negative

Treatment Attrition number (%)
No
Yes

P-value

14 (8.1)
141 (81.0)
19 (10.9)

8 (5.6)
115 (81.0)
19 (13.4)

0.592

80 (46.0)
70 (40.2)
23 (13.2)
0 (0)
1 (0.6)

93 (65.5)
36 (25.4)
11 (7.7)
1 (0.7)
1 (0.7)

0.007

116 (67.1)
57 (32.9)

77 (54.2)
65 (45.8)

0.014

36 (20.7)
138 (79.3)

26 (18.3)
116 (81.7

0.350

*Treatment restarted in 142 cases on discontinuation.
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Figure 1. Retention on ART among studied patients.

The attrition rate was higher in our study compared to these systematic reviews [13].
Male sex, addiction/drug use, and type of regimen are among the most important risk factors for ART attrition in HIV-infected patients.
It seems that attrition rate was relatively stabilized beyond 12 months in other studies comparing to our study [12, 13]. Further studies
are needed to address this topic because usually early loss to follow-up after ART initiation
are higher but after stabilization of patients
the attrition rate decreases [14].
Considering the impact of ART on patients’
morbidity and mortality, scrutinizing this issue cannot be underestimated [15].
Multiple factors may affect adherence to ART
and be retained in treatment. In one study,
male sex has been associated with lower rate
of using health services probably due to employment. It shows the need for developing
plans and programs to engage and retain employed men in HIV care at work [16].
In our study, a lower rate of ART retention
among male patients may be due to a higher
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proportion of being from IV drug user group
among male patients. It seems that substance
abuse has a negative impact (OR: 0.39) on
retention and recent studies also bear this out
[17]. It has been shown that HCV/HIV co-infected injection drug users are less likely to
adhere to ART program compared to those under methadone therapy [18].
In contrast to other studies [19, 20], different
types of regimen significantly affected ART
program retention. Indinavir containing regimen has significant adverse drug reaction that
may impede to adherence. In general, older
age has been associated with better adherence
to ART in previous studies [21-23].
We did not find such an association in our
study, which may be due to our young sample
size. In line with Siddall et al. study [24], the
current study also showed that those who were
unemployed had a higher rate of treatment
discontinuation but only in univariate analysis. It may be caused by higher care commitment in the employed population, which may
be a result of less financial constraints [25].
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Moreover, unemployment may be considered
as a factor negatively affecting the quality of
life [26]. It has been shown that lower quality
of life is associated with lower retention [4].
In our study, being single was a risk factor
for the patients only in univariate analysis.
It has also been shown to be independently
associated with early loss to follow-up [27].
In contrast to Lessells et al. study [6], lower
education (less than high school diploma) in
our patients was also associated with attrition
only in univariate analyses. Since years of
education can be a measure of health literacy, lower education levels may lead to lower
retention of ART [28]. Furthermore, a patient
with lower education level may have difficulties in comprehending the instructions. Mathematical models have shown that pre-ART
monitoring using CD4 counts maximizes
the benefit of HIV treatment programs and is
cost-benefit in South Africa [29, 30].
In a study, the lower CD4 count was associated with a higher probability of loss to follow-up [31]. However, the CD4 count was
not found to be a risk factor for attrition in
this report, and it needs more consideration in
future studies.
The findings of this study, reveal the need to
develop strategies and programs to engage patients to retain in HIV care. The effect of regimen type should be further evaluated and in
case it is confirmed, professionals may want
to consider the most followed regimen when
choosing a treatment for the patients.
Factors that affected retention in other studies

such as loss of follow-up and distance to treatment [32, 33] were not evaluated in our study.
These categories were not applicable since
patients are closely followed by the triangular clinic health professionals, all patients had
a contact route like telephone and could be
called if absent.
As the study was done in a retrospective manner, some limitations such as missing data
were among another most important limitations.
Conclusion
Based on the findings of the present study, 6,
12, 18, 24, 36, and 60 months retention rate of
patients on ART therapy were 81.1%, 58.4%,
48.3%, 35.6%, 22.9%, and 6.3%, respectively.
Male sex, addiction/drug use, and type of regimen were among the most important risk factors for ART attrition in HIV-infected patients.
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