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ABSTRACT Background: Human Immunodeficiency virus (HIV) has an estimated adult prevalence of 0.31 in India. Anti retro 
viral drugs (ART) are the treatment of choice in HIV and non adherence is an important factor in treatment failure 

and development of resistance. Several research studies shows that the average ART adherence is 70% whereas the required adherence 
should be more than 95%.
Objectives: Objectives of the study were to assess the level of knowledge regarding ART,    drug adherence, association between knowledge and 
adherence and the factors affecting drug adherence among PLHA (People living with HIV/AIDS) visiting ART centre of the medical college. 
Methods: A cross sectional descriptive study using a structured interview questionnaire was conducted from Oct 2011 to Nov 2011 among 84 
PLHA registered to ART centre under NACO attached to a medical college. Structured interview questionnaire included demographic data, 
knowledge questions on ART, adherence measurement using Morisky adherence scale and pill count method and the factors affecting adher-
ence. Data was analyzed using SPSS 16 statistical analysis software.
Results: The mean knowledge percentage score of the PLHA was 66.6% which falls in to good category. Mean ART adherence was 80.35% with 
standard deviation of +12.86. Knowledge regarding ART and drug adherence shows a highly significant association (p<0.0001). 
Conclusion: The results have shown that the knowledge and the adherence among PLHA were satisfactory but not reached the optimum 
desirable level. Improving adherence requires collaborating with the patient in an effort to understand and ameliorate individual impedi-
ments to adherence, by dedicating valuable time with every patient to educate, plan for adherence and maintain support and collaboration 
throughout the course of treatment.

Introduction
HIV infection is a major problem faced by the world. In India 
about 2.5 million people of age group 15 to 49 are estimated to 
be living with HIV/AIDS. India is the third largest in the world 
with HIV/AIDS prevalence of 0.36 %1. HIV infection is not the 
end of life and people can lead a healthy life for a long time with 
appropriate medical care. Anti retroviral Therapy (ART) regi-
mens have been designed with the objectives of quick inhibition 
of viral replication to reduce viral count to non detectable levels 
that would also reduce transmission. 

One of the foremost concerns of ART program is the ability of 
PLHA to maintain near perfect adherence over long term. Dr 
Charles Gilks, UNAIDS India Chief says that at the end of Na-
tional AIDS Control Programme (NACP) phase IV, at least one 
million people will be on ART in India.2 He also cited that good 
ART adherence can help PLHA to live up to 25 yrs or more if he/
she has access to treatment. (TOI Jun 5, 2011, Kounteya Sinha)

Improving patient adherence to ART is essential to effec-
tive treatment and represents a major challenge confronting 
healthcare providers. NACP phase III target is to achieve and 
maintain a high level of drug adherence and minimise the 
number of patients lost to follow up, so that drugs are effective 
for longer period of time. Health care workers play a crucial role 
in all aspects of ART, including the promotion of successful ad-
herence by close monitoring and frequent evaluation of PLHA 
on ART. 

Essential attributes towards drug compliance include knowl-
edge of disease processes, critical thinking, and the ability to 
navigate the healthcare system. Interventions at various levels, 
viz. patient level, medication level, healthcare level and com-
munity level, enhance adherence and overall outcome of ART.

Objectives 
Objectives of the study were to assess the level of knowledge re-
garding ART,    drug adherence, association between knowledge 
and adherence and the factors affecting drug adherence among 
PLHA visiting ART center of the medical college. 

Methods
A crosssectional descriptive study using a structured interview 
questionnaire was conducted from Oct 2011 to Nov 2011 among 

84 PLHA attending the ART centre. The setting selected for the 
study was the ART centre established by NACO which is at-
tached to a medical college where antiretroviral therapy is dis-
pensed to civilian clients. The investigator prepared a list of all 
registered PLHA on ART aged 18 and above from the ART regis-
ter of the ART centre. Out of this, 88 were selected by computer 
originated random numbers. Out of 88, one did not report and 
three were unwilling to participate. 

A thorough review of research and non-research literature was 
undertaken to decide on the tools to be used for data collec-
tion based on the objectives of the study.3,4,5,6 WHO recommends 
multi method approach when measuring patients’ adherence. 
UNAIDS combines self reporting and objective measure like pill 
count to develop a multi method tool. A structured interview 
questionnaire was developed by the investigator for assess-
ing the level of knowledge on ART and ART adherence among 
PLHA. The structured interview questionnaire included demo-
graphic data, knowledge questions on ART, adherence measure-
ment using Morisky adherence scale and pill count method and 
the factors affecting adherence. Knowledge was scored in to four 
equal quartiles of excellent, good, average and poor. Adherence 
measured were grouped in to high (>95%) moderate (75%-95%) 
and low (<75%) adherence. 

Sample was selected by simple random technique and face to 
face interview was conducted for 30 to 40 minutes after taking 
consent. Each interview lasted for 30 - 40 minutes and each day 
a maximum of 04 subjects were interviewed and included in 
the study. Observation technique was used for pill count to as-
sess adherence. All subjects carried their pill containers. After 
interviewing, investigator counted the number of medications 
present in the pill containers of respective PLHA in the presence 
of the counselor and endorsed it in the tool and in the patients’ 
diary.  Data was analyzed using SPSS 16 statistical analysis soft-
ware.

Analysis
Descriptive statistics were used to analyze the sample charac-
teristics. Z test was used for hypothesis testing.  Association of 
knowledge and ART adherence with demographic variable was 
analyzed using Chi square and Mann Whitney U test. Asso-
ciation of knowledge with adherence is analyzed using ANOVA. 
SPSS-16 software was used for data analysis
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Results
A total of 84 PLHA were enrolled. Mean age was 39.45 years, 
with 67.86 % being male. The mean knowledge percentage score 
of the PLHA was 66.6% which falls in to good category. Major-
ity 83.33% expressed that ART will help them to lead a healthy 
life. 82 % were aware that ART is a lifelong treatment but 15.47% 
expressed that it can be stopped on feeling better. Only 9% were 
able to name the ART drugs administered to them. High ART 
adherence (>95%) was seen in 19.05% and 50% of the study sam-
ple had moderate adherence (75%-95%). 

Mean ART adherence was 80.35% with standard deviation of 
+12.86. Socioeconomic status, age, gender, place of residence, 
distance travelled to ART center, duration of treatment etc had 
no effect on adherence. Knowledge regarding ART and drug ad-
herence shows a highly significant association (p<0.0001) (Fig:1). 
PLHA reported busy (39.29 %), forget (35.71%), did not want 
others to see (26.19%), away from home (7.14%), feeling bet-
ter (5.95%), ran out of pills (5.95%), long duration of treatment 
(4.76%) and side effects (2.38%) as the factors of poor adherence.
(Fig:2)

Figure 1: Bar diagram showing the association between 
mean knowledge and drug adherence 

Figure 2: Bar diagram showing the distribution of sample as 
per the factors affecting ART adherence.

Discussion
When PLHA take their medications irregularly or when provid-
ers prescribe inappropriate doses or combinations of medi-
cations the virus is exposed to inadequate concentrations of 
antiretroviral medications. This in turn leads to ongoing viral 
replication and to the development of resistance to antiretroviral 
medications. Resistance to antiretroviral medications accounts 
for a large portion of treatment failures17,18.

Out of total sample (n=84), 57 were male and 27 were female 
with a sex ratio of 0.47. This findings are in contrast with find-
ings of  Potchoo Y  and Talam NC were 80% and 68% of the sam-
ple were  females. In the present study males were more may be 
due to increased male exposure to disease, moreover the females 
are reluctant to treatment at initial phase .7,8

The age of PLHA ranged between 18 to 58 years with an average 
age of 39.49 years. In a study conducted by Birbeck GL et al to 
assess ART adherence in three ART clinics of Rural Zambia the 
mean age was 39.7 years which is similar to the present study.9 
Mean age was 39.98% in another study conducted by Cauldbeck 
M B et al in Bangalore. 50% were in age group 30- 40 years which 
is similar to the present study and indicates the high prevalence 
of HIV/AIDS in middle age group in India.10 In Talam NC et al 
study conducted in 2005 in Kenya, the mean age was 36.1 years.8 

This indicate the high prevalence of HIV in middle age group as 
they are more exposed and also they are aware about the treat-
ment opportunities available.

Data reveals that 60.71 % (51) were from nuclear family, 26.19% 
(22) from joint family and 13.1% (11) from extended family. 
76.19 % (64) of the sample were from rural setting whereas only 
23.81% (20) were from urban setting. This may also shows the 
trend of PLHA moving to farther places to avail services due to 
social stigma. Distance from home to ART centre was less than 
10 km for 42.86% (36) of the sample whereas 29.76 % had to 
travel more than 20 km to avail the services. The mean distance 
from the ART centre was 23.16 Km. In the study conducted by 
Claudbeck M B et al revealed that 10% patients lived less than 
50 km distance from ART clinic whereas 90% lived in a distance 
more than 50 km.10 In the present study even if more PLHA were 
(76.19%) were from rural setting, the average distance to ART 
centre was 23.16 Km which shows that the PLHA were from the 
developing villages in and around the municipal corporation in 
which the ART centre was placed.

Out of the four combination first line ART regime, PLHA 
in the study group were receiving three combinations ART 
regimen, they are 55 (65.48%) of the PLHA are on drug regi-
men Zidovudine+Lamivudine+nevirapine and 11(13.10%) on 
Zidovudine+lamivudine+Efavirenz combinations. 18 (21.43%) 
were receiving drug regimen Stavudine+Lamivudine+nevirapine 
. A cross sectional study conducted by Shah B et al (2006) a 
in Mumbai highlights that among 279 HIV infected patients 
225(80.6%) were receiving three drug ART regimen.14,15,16   NACO 
has made three drug ART regimen compulsory for all, which is 
practiced in ART centers across the country.

Majority of the study sample, 60 out of 84 were in clinical stage 
II and III, 20.24% (17) PLHA were in clinical stage I whereas 
8.33% (7) were in clinical stage IV (WHO). Base line mean CD4 
count was 170.048 were as mean CD4 count at the time of study 
is 434.512 which shows an average increase in the CD4 count 
during the treatment period. Higher CD4 count acts as an indi-
cator of good adherence.

Out of 84 PLHA, 69 knew that ART is lifelong treatment but 13 
PLHA believed that it should be only taken till he/she feels bet-
ter. 02 of the sample believed ART as a cure for HIV whereas 70 
knew that ART will help them to lead a healthy life. In a study  
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conducted by  Suneil R et al (2007)  in India, 11 out of 1667 HIV posi-
tive persons surveyed 609 (36%) had heard of ART and 19% report-
ed that ART could cure HIV whereas in this study only 2.3 %  re-
ported that ART can cure HIV.

In the present study 38 out of 84 expressed  that they will transmit 
HIV to others in the same way as any other HIV positive individual 
whereas 38 believed that they will not transmit HIV as they are on 
ART. 

Only 8 out of 84 PLHA were able to name the ART drugs adminis-
tered to them. Study by Potchoo Y et al7reveals that 55.6% knew the 
name of antiretroviral agents of regimens prescribed whereas in the 
present study majority were unable to name the drugs even though 
they were literate. 

The mean adherence was 80.35% with a standard deviation of + 
12.86%. In Potchoo Y et al study the average adherence rate was 
89.8% of the total doses prescribed.7 Study conducted by Birbeck 
GL, 60% reported they were fully adherent. No trends were seen 
for education level, family income, distance travelled to clinic, time 
since diagnosis, or time on ART.9 In the present study also no trends 
were seen for demographic variables towards adherence. In a study 
conducted by Sarna A et al (2008) in India, mean self reported four 
day adherence for all the patients was 93.4% which is much higher 
than the present study.12 This may be due to assessment of adher-
ence using self report only which gives an adherence rate 10 to 15% 
higher than the actual adherence. Investigator in the present study 
assessed adherence using two methods- self report and pill count 
for accurate adherence measurement. 

Statistical association between knowledge and adherence was high-
ly significant (p<0.0001). The mean knowledge regarding ART is as-
sociated with the adherence pattern of the PLHA. More the adher-
ence, higher the mean knowledge score. This can also be compared 
to the study by Cauldbeck et al which show more representative of 
younger age group who have a better knowledge and are relatively 
adherent. In contrast to the findings, a study by Potchoo Y shows 
that there is no trend of education towards adherence.7,10  Present 
study shows a positive relationship between knowledge and adher-
ence which may be related to the education of PLHA as literate 
were only included in the study.

Main factors of poor adherence reported were busy (39.29 %), for-
getfulness (35.71%), did not want others to see (26.19%), away from 
home (7.14%), feeling better (5.95%), ran out of pills (5.95%), long 
duration of treatment (4.76%) and side effects (2.38%) .Shah B et al 
(2006) cited reasons for missing doses were; ran out of pills (26.2% 
), travelling away from home (15.4%), felt sick or ill (11.5%), forgot 
(9.3%) and busy with other things ( 8.2%).12 Talam NC et al, in his 
study reveals that the most commonly cited reasons for missing the 

prescribed dosing time by the patients were: being away from home 
68.8%, being too busy 58.9%, forgetting 49.0%, having too many 
medicines to take 32.6% and stigma attached to ARVs 28.9%. 8

Potchoo Y et al study reports forgetting (34,9%), travel (25.6%), cost 
of treatment (13.9%) and side effects (11.6%) as the main factors of 
missing at least one dose.7 Sarna A et al identified the reasons  for 
non adherence were being busy, forgetting, being away from home 
and running out of pills. Fifty one respondents reported treatment 
interruptions for more than seven days due to financial difficulty, 
travel and side effects.13 Travel and the cost of treatment were not 
selected as the reasons for non adherence in the present study as 
the mean distance covered by PLHA was 23.16 km and the treat-
ment was free of cost by NACP. This also highlights the high qual-
ity services rendered by Govt through ART centers located near to 
patients domicile. 

As the main factors of non adherence found in the study were for-
getfulness and busy, interventions has to be planned on reminding 
PLHA about medication at regular intervals. Most of the studies 
shown similar reasons for non adherence in varying ranges. 

Conclusion
Health care providers need to take time to assess and support 
medication adherence to help the patient to fully benefit from ART. 
Many methods are used to assess adherence in which patients self 
report is the most simple and economical. Efforts must be made to 
increase the sensitivity of this tool for detecting non adherence by 
asking regularly about adherence in a non judgmental and collabo-
rative manner.

Methods improving adherence like reminder system, buddy sys-
tem and family support etc can also be incorporated. Assessment 
of adherence at regular interval is very important. Non adherence 
is a significant public health concern as it would speed up the de-
velopment and transmission of drug resistant virus. Health admin-
istration system can adopt programs like DOT (Direct observed 
treatment) so that adherence is assured among PLHA. Public funds 
can be utilized towards the rectifying the major factors of non ad-
herence like reminder system, home delivery of medicines and daily 
drug dispensing kit to all PLHA.19,20,21Clinical settings can be modi-
fied with availability of transportation facilities, pleasant environ-
ment, less waiting periods and more link centers to improve ART 
adherence.22,23

In this way adherence can be assessed, problems can be addressed, 
side effects can be dealt and non adherent behavior can be elimi-
nated. This study should encourage the authorities and all the 
involved members of HIV/AIDS program to strengthen the coun-
seling, education and information to PLHA in order to overcome 
the potential barriers of poor adherence. 
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