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INTRODUCTION
According to the 2010 report by the Joint United Nations 

Programme on human immunodeficiency virus (HIV) and  

acquired immunodeficiency syndrome (AIDS), approximately  

2.4 million people in India were living with HIV and AIDS; this  

is equal to 0.3% of the estimated world HIV burden.(1) Among  

the adults in India, the prevalence of HIV was 0.29%. In 

an estimate made in 2007, 10% of the people living with  

HIV/AIDS (PLWHA) in India were residing in West Bengal, and  

the state is designated as a state with a low prevalence of  

HIV, according to sentinel surveillance data.(2) Based on the  

annual report by the West Bengal State AIDS Prevention and  

Control Society, made available on 31 March 2010, a total of  

17,694 registered cases and 6,095 PLWHA are present in West  

Bengal. West Bengal has 9 antiretroviral therapy (ART) centres 

and 17 link ART centres for the provision of antiretroviral  

treatment.(3)

	 The introduction of highly active antiretroviral therapy 

(HAART) in the treatment of HIV has shown dramatic results, 

leading to the reduction of mortality and the improvement of 

the quality of life of PLWHA.(4,5) However, it has also surfaced 

new problems such as the development of drug-resistant 

viral strains and the transmission of resistant strains due to  

suboptimal adherence in resource-poor settings.(6) In order 

to prevent the emergence of resistant viral strains, and thus  

maintain the effectiveness of HAART in the treatment of  

HIV/AIDS, high levels of motivation and adherence are required 

from the patient.(7) It has been demonstrated that if adherence  

to HAART improved by 10%, disease progression will be  

reduced by 21%.(8) Adherence to HIV treatment regimen is  

defined as taking all the prescribed pills at the right time, in the 

right doses and in the right way.(9) After CD4 count, adherence  

is considered the second strongest predictor of disease  

progression and chance of survival.(10) Nonadherence raises the 

risk of therapy failure and developing drug resistance.(11,12)   

	 Although the national ART programme in India was launched  

in April 2004, there remains limited research and information  

regarding the levels of adherence and the predictors of  

suboptimal adherence to treatment among PLWHA. As this  

information is also lacking in West Bengal, the present study  

was conducted to determine the pattern of adherence and the  

possible factors associated with nonadherence to HAART, if  

any, in a nodal ART centre attached to a tertiary care hospital 

situated in the Burdwan district in West Bengal, India.
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METHODS
The present study is a hospital-based observational, analytical, 

cross-sectional epidemiological study conducted between  

July and October 2011 in the ART centre of Burdwan Medical 

College and Hospital, a tertiary care hospital in West Bengal,  

India. All PLWHA patients from this centre aged ≥ 18 years,  

and who have been receiving HAART for at least six months  

were included in the study. 

	 The ART centre of Burdwan Medical College and Hospital  

has been functioning since December 2005, and is the only  

nodal centre in the entire district of Burdwan, West Bengal. 

This centre provides HAART free of charge and has the relevant  

resources for CD4 count estimation, counselling sessions and 

regular check-ups. According to the June 2011 monthly report 

of this ART centre, 2,248 PLWHA were registered, out of which 

977 were adults who attended follow-up regularly. 

	 According to the World Health Organization, adherence 

to HAART in developing countries is 60%–80%.(13) Assuming  

60% adherence and an absolute precision of 5%, the total  

sample size required was calculated to be 368 (formula used:  

n = z2pq/e2; where n = sample size, z = value of standard normal  

deviate = 1.96 at 95% confidence interval [CI], p = prevalence 

of adherence, q = 1–p, and e = absolute precision).(14) During  

the study period, data was collected on three (alternate) days  

every week. Days of data collection were varied in consecutive 

weeks to reduce the bias for day-specific outpatient  

department attendance. On the days of data collection, all 

patients who were eligible for inclusion in the present study 

were interviewed consecutively in private (after obtaining  

written consent), until the target sample size was reached. Thus, 

complete enumeration method was adopted. A total of 370  

patients were included in the study; non-willing patients,  

patients who were unable to communicate (e.g. deaf and dumb),  

and seriously ill patients were excluded from the study. This 

study was approved by Ethics Review Committee of Burdwan 

Medical College and Hospital.

	 Patients were first briefed about the purpose of the study 

and assured regarding the confidentiality of the data given. After  

written consent was obtained from the participants, they were  

interviewed with the help of a predesigned and pretested  

schedule, which includes the Adult AIDS Clinical Trial Group 

adherence questionnaire (ACTGAQ).(15) ACTGAQ is a self-

reporting tool used for assessing adherence to HAART. This  

tool has been extensively used in countries like the United 

States,(15) northern Italy,(16) Sub-Saharan Africa,(17) and Denmark.(18)  

It has also been used in many regions in India.(19-21) 

	 HAART-related profiles of the patients were taken from  

ART cards and medical records. Data regarding sociodemo-

graphic characteristics and adherence to HAART were collected 

using in-depth interviews. The information obtained through 

the interviews was checked and verified by pill-count. The  

information from the in-depth interviews was used only if  

no discrepancy was noted. In the present study, all pill-counts 

corroborated with the information obtained from the in-depth 

interviews. Family members of the patients were also interviewed 

to crosscheck the data obtained regarding adherence. 

	 In this study, adherence is defined as a self-report of not 

missing a single dose of medication over the previous four  

days.(15) The time period used to define adherence to HAART  

varies with different studies, ranging from one day to one  

month.(22) Since dementia is common among PLWHA, in order  

to avoid recall bias, a short period of history (i.e. four days) was  

used for measuring adherence in the present study. Further- 

more, if a patient missed a single dose of HAART out of the total  

eight doses within a four-day schedule, the patient’s adherence 

would be < 95%. This, according to the guidelines set by the 

National AIDS Control Programme of India (95% has been set  

as the adherence level),(23) would mean that the patient is 

considered nonadherent to HAART. 

	 Data was compiled and analysed using Microsoft Excel 

(Microsoft, Redmond, WA, USA) and the Statistical Package 

for the Social Sciences version 19.0 (IBM Corp, Armonk, NY, 

USA). Central tendency of data was represented using means, 

but in the presence of an outlier (i.e. wild data point), median  

was calculated. Standard deviation was used to represent the  

dispersion of data. The association between different socio-

demographic and clinical variables in relation to nonadherence 

to HAART were determined using Pearson’s chi-square test; 

Yate’s corrected chi-square and Fisher’s exact test were applied 

in appropriate cases. Independent variables that were found to 

be statistically significant in bivariate analysis were considered 

for application in the logistic regression model to determine 

the important predictors of nonadherence, with nonadherence  

(yes or no) as the dependent variable. A p-value of ≤ 0.05 was 

considered statistically significant.

RESULTS
The mean age of the 370 patients enrolled in the present study 

was 33.5 ± 8.5 years. Most of the patients were male and  

Hindu (58.4% and 88.9%, respectively), 63.2% were from 

rural areas and 50.8% were educated up to secondary school 

(i.e. Standard V to X). The percentages of patients who were 

married, widowed and separated were 83.3%, 12.7% and  

1.4%, respectively. In our study population, 33.0% of patients 

were unemployed, 10.3% were truck drivers and 8.4% were  

commercial sex workers. A majority of the patients were  

smokers and 44.1% had addictions (Table I). 

	 Median time of HIV diagnosis was 19 (range 6–72) months, 

median time of starting HAART was 12 (range 6–48) months, 

and median CD4 cell count just prior to starting of HAART 

was 241 (range 54–484) cells/µl. In terms of treatment, about 

44.1% of patients were on zidovudine (ZDV), lamivudine (3TC) 

and nevirapine (NVP) regimen, while 28.4% were on stavudine  

(d4T), 3TC and NVP regimen. The percentage of patients on  

ZDV, 3TC and efavirenz (EFV) regimen was 16.8%, while 10.8% 

were on d4T, 3TC and EFV regimen. Concurrent opportunistic 
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infections were reported in 24.6% of patients, 49.7% of patients 

had a family history of HIV, and 43.8% had experienced side  

effects following HAART (Table II).

	 In our study, 324 of the 370 (87.6%) patients were adherent 

to HAART (i.e. did not miss a single dose over the last four  

days), and the remaining 46 (12.4%) patients were nonadherent. 

About 45.7% of the patients never missed any dose throughout 

HAART. Further analysis revealed that 14.9%, 25.9% and 

39.5% patients had missed their dose of HAART within the 

last one week, one month and three months, respectively. In 

the last four days, about 7.0% patients missed their full day’s  

medication. While a majority (64.6%) of patients followed the 

drug schedule most of the time (within the last four days), the  

drug schedule was followed all the time by only 13.5% of  

patients. Based on the self-reports and pill-counts, we found  

that 11.1% patients had < 80% adherence to HAART, and 7.0% 

were found to have < 50% adherence (Table III). 

	 A total of 201 (54.3%) patients missed at least one dose  

during their entire HAART regimen. Major reasons cited 

for missing doses were: (a) forgot to take medicine (70.1%);  

(b) busy with other things (64.7%); (c) forgot to bring medicines  

when away from home (65.2%); (d) change in daily routine 

(40.3%); and (e) feeling overwhelmed/depressed (15.4%). 

Other reasons cited for missing HAART doses were a fear of 

side effects (10.0%), ran out of pills (5.0%), felt good (3.0%), 

and felt sick or ill (5.0%) (Table IV). Bivariate analysis revealed  

that nonadherence was significantly higher (p < 0.05) among 

patients who were aged 18–30 years, Muslims, illiterate, of a  

lower socioeconomic class, employed, and living in rural areas. 

Nonadherence was also observed to be commonly associated  

with some disease-related factors, such as HIV diagnosis and  

initiation of HAART within the past year, history of HIV among  

family members, absence of family members taking HAART,  

experience of side effects, CD4 count within 200–300 cells/µL, 

and efavirenz and stavudine-based HAART regimens (i.e. d4T,  

3TC and EFV regimens) (Tables I & II).

	 The logistic regression model was significant, as evident 

from omnibus chi-square test (p < 0.001). Collectively, all the  

Table I. Adherence to highly active antiretroviral therapy according to the sociodemographic characteristics of the study  
population (n = 370).

Characteristic No. of patients (%) Test of significance
(χ2; df; p-value)Adherent (n = 324) Nonadherent (n = 46)

Age (yrs) χ2 13.1; df 3; p < 0.001
18–30 135 (41.7) 31 (67.4)
31–40 118 (36.4) 13 (28.3)
41–50 60 (18.5) 2 (4.3)
> 50   11 (3.4) 0 (0)

Gender χ2 0.83; df 1; p = 0.36
Male 192 (59.3) 24 (52.2)
Female 132 (40.7) 22 (47.8)

Religion χ2 12.0; df 1; p < 0.001
Hindu 295 (91.0) 34 (73.9)
Muslim 29 (9.0) 12 (26.1)

Education level χ2 11.7; df 4; p = 0.02
Illiterate 22 (6.8) 8 (17.4)
Primary 97 (29.9) 13 (28.3)
Secondary 163 (50.3) 25 (54.3)
Higher secondary 10 (3.1) 0 (0)
Graduate 32 (9.9) 0 (0)

Residence χ2 23.7; df 1; p < 0.001
Rural 190 (58.6) 44 (95.7)
Urban 134 (41.4) 2 (4.3)

Employment status χ2 5.77; df 1; p = 0.02
Employed 210 (64.8) 38 (82.6)
Unemployed 114 (35.2) 8 (17.4)

Socioeconomic status* χ2 140; df 4; p < 0.001
Upper class 71 (21.9) 2 (4.3)
Upper middle 73 (22.5) 2 (4.3)
Lower middle 78 (24.1) 3 (6.5)
Upper lower 90 (27.8) 11 (23.9)
Lower 12 (3.7) 28 (60.9)

Marital status χ2 8.06; df 3; p = 0.05
Married 263 (81.2) 45 (97.8)
Unmarried 10 (3.1) 0 (0)
Widowed 46 (14.2) 1 (2.2)
Separated 5 (1.5) 0 (0)

Addiction χ2 0.75; df 1; p = 0.39
Present 140 (43.2) 23 (50.0)
Absent 184 (56.8) 23 (50.0)

*According to Dr BG Prasad modified socioeconomic scale.(24) χ2: chi-square; df: degrees of freedom
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independent variables could explain between 30.6% and  

57.9% variance of the dependent variable (i.e. nonadherence),  

as evident from analyses using Cox & Snell and Nagelkerke R2.  

The regression model is able to correctly predict 65.2% of 

nonadherence and 100% of the adherence to HAART. Overall, 

the model predicts 95.7% of adherence property correctly,  

as calculated in the classification table of the logistic regression  

model. The positive beta coefficients for positive family history  

of HIV, presence of side effects with HAART and positive 

employment status mean that the chances of nonadherence  

in a patient increases with the presence of one or more of  

these independent variables. We found that patients who had 

family members who were also suffering from HIV were 16 

times more likely to be nonadherent to HAART, as compared  

to patients with no history of HIV among their family  

members (odds ratio [OR] 16; 95% CI 2.2–114.3; p = 0.01).  

Patients who had experienced side effects of medication were  

9.81 times more likely to be nonadherent to HAART,   

compared to those who had not experienced any side effects  

(OR 9.81; 95% CI 1.9–51.7; p = 0.01). Patients who were  

employed were found to be 5.93 times more likely to be non- 

adherent than unemployed patients (OR 5.93; 95% CI 1.5–23.2; 

p = 0.01) (Table V).

DISCUSSION
The present study was designed to determine the pattern of  

adherence to HAART and the factors associated with non-

adherence in a nodal ART centre in a district of West Bengal, 

India, where HAART is supplied free of charge. Our results  

revealed a high level of adherence (87.6%) among adult  

PLWHA, similar to that reported in other studies conducted 

in resource-limited settings in India (≈ 90%)(25) and those  

conducted in other countries (e.g. Senegal 83%–95%(26) and 

South Africa 93.5%(27)). In a meta-analysis of ART programmes 

Table II. Adherence to highly active antiretroviral therapy (HAART) according to the clinical profile of the patients (n = 370). 

Variable No. of patients (%) Test of significance

Adherent (n = 324) Nonadherent (n = 46)

Time since HIV diagnosis (yrs) χ2 8.2; df 3; p = 0.04
≤ 1 142 (43.8) 23 (50.0)
1–2 111 (34.3) 21 (45.7)
2–4 60 (18.5) 2 (4.3)
> 4 11 (3.4) 0 (0)

Time since starting HAART (yrs) χ2 7.63; df 2; p = 0.02
≤ 1 183 (56.5) 33 (71.7)
1–2 99 (30.6) 13 (28.3)
> 2 42 (13.0) 0 (0)

Concurrent opportunistic infection χ2 0.38; df 1; p = 0.54
Present 78 (24.1) 13 (28.3)
Absent 246 (75.9) 33 (71.7)

Continued risk behaviour(s) post HAART Fisher’s exact test p = 0.09
Present 21 (6.5) 0 (0)
Absent 303 (93.5) 46 (100.0)

History of HIV among family members χ2 14.6; df 1; p < 0.001
Present 149 (46.0) 35 (76.1)
Absent 175 (54.0) 11 (23.9)

History of HAART among family  
members*

χ2 18.4; df 1; p < 0.001

Present 61 (40.9) 1 (2.9)
Absent 88 (59.1) 34 (97.1)

Side effect(s) following HAART χ2 35.9; df 1; p < 0.001
Present 123 (38.0) 39 (84.8)
Absent 201 (62.0) 7 (15.2)

Relief from symptoms after starting  
HAART

Fisher’s exact test p = 0.62

Present 314 (96.9) 46 (100.0)
Absent 10 (3.1) 0 (0)

CD4 count just prior to HAART (cells/µL) χ2 26.7; df 3; p < 0.001
≤ 100 73 (22.5) 1 (2.2)
100–200 31 (9.6) 0 (0)
200–300 190 (58.6) 45 (97.8)
> 300 30 (9.3) 0 (0)

HAART regimen χ2 75; df 3; p < 0.001
d4T, 3TC, NVP 104 (32.1) 1 (2.2)
d4T, 3TC, EFV 19 (5.9) 21 (45.7)
ZDV, 3TC, NVP 142 (43.8) 21 (45.7)
ZDV, 3TC, EFV 59 (18.2) 3 (6.5)

*Data only available for 184 patients (149 adherent, 35 nonadherent). 
χ2: chi-square; 3TC: lamivudine; d4T: stavudine; df: degrees of freedom; EFV: efavirenz; HIV: human immunodeficiency virus; NVP: nevirapine; ZDV: zidovudine
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conducted in resource-poor settings(28) and in studies conducted 

in Chennai, India,(29,30) patients receiving HAART free of charge 

were reported to have a higher adherence to HAART than  

paying patients. Contradictory findings were reported by  

Sarna et al’s study.(31) In that study, which was conducted in 

Pune and Delhi, a much lower (81%) adherence to HAART was 

observed among patients receiving free HAART (through an 

insurance programme) than paying patients.(31)

	 In the present study, PLWHA aged < 30 years were more 

nonadherent to HAART than PLWHA aged ≥ 30 years. Similar 

findings of poorer adherence in younger age groups, especially 

those aged < 35 years, have also been reported in other  

studies.(32,33) Gender was not found to be associated with 

adherence in our study, similar to that reported by Fogarty et al.(34)  

The level of education of PLWHA was also not found to be 

significantly associated with nonadherence in the present 

study, as was also reported by Cauldbeck et al(35) and 

Paasche-Orlow et al.(36) Contrary to the findings of the study 

conducted in Pune and Delhi,(31) the PLWHA in the present  

study who were employed were more nonadherent to 

HAART than those who were unemployed. Probable causes 

of nonadherence among employed PLWHA are busy duty  

schedules in the workplace and/or forgetfulness. The present 

study’s finding of greater nonadherence to HAART among  

PLWHA who had experienced side effects to HAART was also 

observed in other studies.(35,37) Due to the fear of undesirable 

side effects, many patients discontinued their medications. 

A statistically significant association was found between 

nonadherence of PLWHA and a positive family history of HIV, 

consistent with the findings of a study conducted in Nigeria 

by Igwegbe et al.(38) It seems that when PLWHA have family  

members who are also suffering from HIV, they lose their hope  

in life and are thus more reckless, leading to a higher incidence  

of nonadherence. In the present study’s logistic regression  

analysis, a positive family history of HIV was found to be the  

strongest predictor of nonadherence to HAART. 

	 In the present study, forgetfulness was the principal 

reason for missing doses in HAART – a finding that is in line 

with that of other studies.(5,18,38,39) A majority of PLWHA forgot 

to take their medicines due to busy schedules, forgetting to 

bring medicines when away from home, and changed daily 

routines. Patients on EFV-based regimens were found to be  

more nonadherent to HAART. This is likely due to the neuro- 

psychiatric side effects associated with EFZ, such as sleep 

disturbances and depression. Sleep disturbances and depression 

were observed to be causes of missed doses in HAART in the 

present study (34.3% and 15.4%, respectively). The central nervous 

system (CNS) side effects associated with EFZ use are common 

among CYP2B6 carriers. Thus, the higher level of nonadherence  

among patients on EFZ-based regimens in our study could 

be explained by the higher prevalence of cytochrome 2B6  

mutations in the Indian population,(40) as well as the fact that  

the present study had no scope for EFZ dose reduction(41)  

according to CYP2B6 carrier status of the patients. 

	 One limitation of the present study is that it was conducted 

only on patients who attended the ART centre on a regular  

basis. Patients who dropped out permanently and could not be 

traced were not included in the study. Therefore, although these 

patients may have characteristics that differ from those who 

attended the ART centre regularly, these group of patients were 

not represented in the data analysis. 

	 Although the overall adherence to HAART was found to  

be high among the patients from the ART centre in the 

present study, many of the causes identified to result in non- 

adherence could be addressed, even in a clinical setting, for  

better outcome. The factors found to be associated with  

nonadherence in the present study, such as a positive family 

history of HIV and the presence of side effects with HAART,  

highlight that the quality of counselling in the ART centre needs 

to be improved. To increase adherence to HAART, patients 

can be encouraged to use the alarm systems available on their 

cell phones, or any other device that would be carried with 

Table III. Distribution of male and female patients according to their pattern of adherence to highly active antiretroviral therapy 
(n = 370).   

Gender Level of adherence 4 days before the survey Drug schedule followed throughout treatment

≥ 95% 80%–94% 51%–79% ≤ 50% Sometimes About half 
of the time

Most of 
the time

All the time

Male 192 3 13 8 10 27 149 30

Female 132 2 2 18 8 36 90 20

Total (%) 324 (87.6) 5 (1.4) 15 (4.1) 26 (7.0) 18 (4.9) 63 (17.0) 239 (64.6) 50 (13.5)

Table IV. Reasons given for missing doses of highly active 
antiretroviral therapy (n = 201). 

Reason for missing doses No. (%) 

Away from home 131 (65.2)

Busy with other things 130 (64.7)

Simply forgot 141 (70.1)

Too many pills to take 10 (5.0)

To avoid side effects 20 (10.0)

Change in daily routine 81 (40.3)

Fell asleep/slept through dose time 69 (34.3)

Felt sick or ill 10 (5.0)

Felt depressed/overwhelmed 31 (15.4)

Ran out of pills 10 (5.0)

Felt good 6 (3.0)

Note: 201 patients missed doses in their treatment schedules during HAART.
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them during their working hours, to provide timely reminders 

on taking medication. Adherence can also be improved by  

providing counselling to the family members of patients, 

irrespective of the patients’ family history of HIV. This is  

because supportive care from family members may improve 

patients’ adherence. Although self-reporting and pill-count are  

cost-effective techniques to measure adherence, it would 

be beneficial if the ART centre adopted the use of modern  

techniques, such as viral load assessment and the Medication  

Event Monitoring System, which is more specific and less 

erroneous. All these steps may help to delay the progression 

of the disease in patients, as well as minimise the risk of  

developing drug resistance in the community.
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