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Abstract

Background: With the successful introduction of ART, the life expectancy of children living with HIV (CLHIV) is substantially 
increased. However, strict compliance is a necessary step to begin with as noncompliance is again associated with its own 
demerits of incomplete suppression and decreasing the overall survival of the patients. Aims: The aim of this study was 
to measure factors associated with adherence to ART among CLHIV. Materials and Methods: This is a 1‑year follow‑up 
study conducted from November 2012 to December 2013. A total of 171 children between 18 months and 15 years 
living with HIV and on ART attending the two ART centers of Delhi were enrolled in the study. Adherence and factors 
affecting adherence were obtained from the study participants using a semi‑structured interview schedule. Statistical 
Analysis Used: Collected data were transformed into variables and analyzed into SPSS. All observations were in terms 
of mean, median, standard deviations, percentages, and proportions. Tests of significance such as Chi‑square test and 
t‑test were applied wherever required. Results: In nearly 89% of the study participants, adherence to ART was ≥95% 
at the end of the study. The most common reason for nonadherence was forgetfulness (59%), and 57% of the parents/
caretakers were facing monetary problems. Long distance, greater duration to reach center, and unavailability of the 
parents/caretakers were also quoted as problems. Conclusion: Adherence is genesis to successful treatment outcome 
and is strongly associated with availability of support by their parents/caretakers. Professional help along with guidance 
and encouragement is required not only at the caretaker level but also to the family as a whole.
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INTRODUCTION
Antiretroviral Treatment (ART)  has substantially changed 
the face of HIV infection where it has been successfully 
introduced. Now, with the introduction of ART, many 
children are surviving to adolescence and even adulthood.[1]

The free antiretroviral therapy  (ART) initiative, launched 
on April 1, 2004, by the National AIDS Control 
Programme  (NACP) in India, was a turning point in 

HIV care which brought hopes to lives of people living 
with HIV  (PLHIV) in India. The program adopted a 
public health approach for the provision of ART and 
provides comprehensive prevention, care, and treatment 
services, with a standardized, simplified combination of 
ART regimens, a regular secure supply of good quality 
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antiretroviral  (ARV) drugs, and a robust monitoring and 
evaluation system. Through efficient planning and rapid 
scale‑up over the years, the number of ART centers has 
expanded almost logarithmically, and 512 ART centers and 
1080 link ART centers were functioning in 2015. These 
centers provide ART to over  880,000 PLHIV, which is the 
second highest number anywhere in the world. Wider 
access to ART has led to a 29% reduction in estimated 
annual AIDS‑related deaths between 2007 and 2011.[2] In 
2016, there were an estimated 2.1 million  (1.7 million–2.6 
million) children  (<15  years) living with HIV  (CLHIV) 
who continue to experience persistent treatment gaps. HIV 
treatment coverage for children  (43%  [30%–54%]) is far 
less than coverage for adults  (54%  [40%–65%]) in 2016.[2] 
Thus, there is a crucial and significant need to provide 
ART for children who become infected regardless of all the 
attempts made to prevent the spread of HIV infection.[3]

Children differ from adults in that they have high rates 
of viral replication, high rates of CD4+  cell destruction, 
more chance of viral mutation, faster rate of disease 
progression, and good immunologic response to highly 
active ARV treatment  (HAART). ARV drugs suppress 
viral replication and thus prevent mutant forms from 
developing. However, if ARVs are not taken/taken at low 
doses, then due to suboptimal level of ARVs, incomplete 
suppression occurs. Incomplete suppression leads to more 
replication, added opportunity for mutations to arise, 
and thus further chances that drug‑resistant HIV strain 
will emerge and treatment failure occurs.[4,5] Failure refers 
to the loss of antiviral efficacy and triggers the switch 
of the entire regimen from first to more expensive, and 
often unavailable, second‑line regimens.[6] It is identified 
by clinical and/or immunological and/or virological 
monitoring. The recurrence of severe malnutrition that is 
not caused by a lack of food in children receiving ART 
may indicate treatment failure and the need to switch 
therapy.[7] Other causes of treatment failure besides drug 
resistance can be nonadherence, impaired drug absorption, 
drug interactions, or altered drug pharmacokinetics.[7] 
Other than that, side effects can be mild or severe due to 
the toxicity profiles of the ARV drugs used in substitution 
and second‑line ART regimens. Adherence is, therefore, a 
genesis of viral load suppression, a decrease in morbidity/
mortality, and a backbone to successful ART treatment.[8‑17]

Infants and children are dependent on adults for timely 
and correct doses of medicines. Each child must be 
directly observed to swallow the medicine  (sometimes 
they spit it out or keep in the cheeks). Poor adherence 
can also be due to caretaker’s issues, so caretakers must be 
counseled to see if they have other problems, for example, 
poor memory, workload, being busy, nonavailability of 
caretakers, migration, and problem taking ART themselves.
[5,18‑20] Distance, travel time, and costs remain the main 
constraints to access ART services and adherence to 

treatment, leading to poor drug adherence, lost to 
follow‑up, and missed cases.

This study aimed to measure the prevalence and factors 
associated with adherence to ART among caregivers of 
HIV‑infected children in tertiary care hospitals of Delhi.

MATERIALS AND METHODS
Study design
The study is a hospital‑based study conducted in 
antiretroviral treatment  (ART) centers of two tertiary care 
hospitals in New  Delhi. The study was carried out from 
November 2012 to December 2013. Enrollment of the cases 
was done from November 2012 to December 2012; thereafter, 
quarterly follow‑up was done for each child during the 
course of 12  months. The study population comprised all 
children between 18  months and  <15  years of age living 
with HIV and on HAART attending the ART centers. One 
hundred and seventy‑one CLHIV of 18 months to <15 years 
and residents of Delhi were recruited.

Data were collected after obtaining approval from the 
institutional protocol and ethical committee. During 
enrollment, information about the purpose of the study 
was conveyed to their parents/caretakers. Enrollment 
was voluntary. On consenting to participate in the study, 
written consent was taken from their parents/primary 
caretaker if literate; otherwise, the left thumb impression 
in front of a witness was taken. For children  >7  years, 
assent was also taken. The confidentiality of enrolled 
children and their parents/primary caretakers was 
maintained. Interview of primary caretakers was taken for 
children <10 years of age, whereas in children ≥10 years, 
interview of children as well as primary caretakers was 
taken.

Information regarding sociodemographic profile and 
factors affecting response to HAART was obtained from 
the study participants using a semi‑structured interview 
schedule. Details which might affect response to HAART, 
for example, age of the children, socioeconomic status, 
caretaker’s education, duration of ART drug intake, 
method of reminder used to take medicines at home, 
adherence to ART drugs, and problems faced by the 
parents/caretakers in seeking services from the ART 
center or at home in giving medicines to the child were 
also assessed and compiled during the follow‑up period. 
Adherence was recorded by a pill‑counting method and 
was classified as optimal  (95%) and suboptimal  (<95% 
adherence). Mean adherence was calculated for the study 
period which was used for statistical analysis.

Data analysis
Collected data were transformed into variables, coded, and 
entered into  SPSS version 17 SPSS Statistics for Windows, 
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Version 17.0 (SPSS Inc. Chicago). Data were entered and 
analyzed using SPSS. All observations were in terms 
of mean, median, standard deviations, percentages, and 
proportions. Tests of significance such as Chi‑square test 
and t‑test were applied for comparisons wherever required. 
P  <  0.05 was considered statistically significant at 95% 
confidence level.

RESULTS
Nearly 67.8% of the study participants were boys. 
Socioeconomic status and type of family were assessed 
in 169 participants as 2 children were living in a 
nongovernmental organization  (NGO). Approximately 
74% of the study participants belonged to upper lower 
socioeconomic status, and 65.7% were living in a nuclear 
family. More than four‑fifth of the study participants  (86%) 
were taken care of by their biological parents. Other 
caretakers of the children included adopted parents  (4), 
maternal/paternal uncle or aunt  (8), elder brother  (1), and 
NGO  (2)  [Table 1].

The schooling status of 123 study participants was 
assessed as participants of  <5  years were not considered 
to be eligible for going to primary school. Ninety percent 
of the eligible children were going to school, and only 
12 were not attending school, reason being ill health 
(9/12 or 75%): prolonged sickness  (5), optic atrophy and 
HIV encephalopathy  (1), Down syndrome  (1), mental 
retardation  (1), and inability to speak and epilepsy  (1). 
Other reasons were migration  (1), not interested in 
studies  (1), and planning for admission  (1). Eleven percent 
of the study participants had lost both of their parents.

Nearly four‑fifth of the study participants had HIV‑positive 
mother and three‑fourth had HIV‑positive father  [Table 2]. 
Both parents were found to be HIV positive in almost 
three‑fourth  (127) of the study participants, whereas only 
15%  (26) of the study participants had both parents HIV 
negative. The HIV status of a few parents was unknown 
as these parents had expired. Mothers and fathers of 
nearly 21% and 29% of children, respectively, had 
expired  [Figure 1]. In nearly 89% of the study participants, 
adherence to ART was ≥95% at the end of the study 
ranging from 86.4% to 89.8% from enrollment till the end 
of the study  [Table 3].

More than half of the parents/caretakers felt that though 
medicines were given free, they were facing monetary 
problems in collecting medicines from ART centers mainly 
due to expenses incurred on traveling. Time to reach 
center and long distances were also quoted as problems. 
At home, the most common problems felt by a caretaker 
who missed the pill was forgetfulness in approximately 
three‑fifth of the participants, followed by times when the 
caretaker was not available at home  [Table 4].

There was a statistically significant association between 
adherence to HAART and socioeconomic status  (P = 0.03) 
[Table 5], educational level of caretaker  (P  =  0.04), 
duration of ART  (P  =  0.04), and problems faced by the 
parents/caretakers in giving medicines to the child at 
home (P = 0.01). A statistical significant association was not 
seen between adherence to HAART and gender of the study 
participants  (P = 0.56) and problems faced by the parents/
caretakers in seeking services from the ART center (P = 0.16).

Table  1: Distribution of study participants 
according to sociodemographic factors  (n=171)
Sociodemographic factors Study 

participants, n  (%)
Age

18 months-<5  years 48  (28.1)
5  years-<15  years 123  (71.9)

Gender
Boys 116  (67.8)
Girls 55  (32.2)

Socioeconomic status*  (n=169)#

Upper 7  (4.1)
Upper middle 14  (8.3)
Lower middle 23  (13.6)
Upper lower** 125  (74)

Type of family  (n=169)#

Nuclear family 111  (65.7)
Joint family 58  (34.3)

Schooling status  (n=123)
Going to school 111  (90.2)
Not attending school 12  (9.8)

Orphan status
Both parents alive 103  (60.2)
Single parent alive 48  (28.1)
Both parents dead 20  (11.7)

Primary caretakers of study participants
Parents 147  (86.0)
Grandparents 9  (5.3)
Other relatives 15  (8.8)

HIV status of parents
Mother positive 137  (80.1)
Father positive 129  (75.4)
Both parents positive 127  (74.3)
One parent positive 12  (7.0)
None positive 26  (15.2)
Unknown 6  (3.5)

*Modified Kuppuswamy scale; #One study participant lived in 
NGO; **Three study participants of lower socioeconomic status. 
NGO=Nongovernmental organization

Table  2: HIV status of parents
n  (%)

Mother positive 137  (80.1)
Father positive 129  (75.4)
Both parents positive 127  (74.3)
One parent positive 12  (7.0)
None positive 26  (15.2)
Unknown 6  (3.5)
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DISCUSSION
In the present study, three‑fourth  (74%) of the study 
participants belonged to upper lower socioeconomic 
status. An important finding was a high proportion of 
infected children  (90.9%) older than 5  years who were 
going to school. This shows that perhaps stigma toward 
HIV has reduced, and parents as well as school authorities 
have shown a high level of acceptance in providing 
education to CLHIV. In a study conducted in Ethiopia[21] 
on HIV‑infected 1–14‑year‑old children, comparatively, a 
higher percentage of children  (25.2%) were reported as 
not attending school, which can be due to inclusion of all 
children in their assessment.

Four‑fifth of the study participants had HIV‑positive 
mothers, which is similar to other Indian studies.[22] In 
nearly three‑fourth of the study participants, both parents 
were HIV positive, whereas Chennai study[23] and African 
study[24] show a relatively lower percentage of HIV‑infected 
parents, indicating that mode of transmission may vary 
from place to place.

At the time of the study, both parents were alive in almost 
60.2% of the study participants, whereas approximately 
11.7% of children had lost both parents, which is almost 
similar to another study in Delhi.[22] However, in a study 
conducted by Patel et  al.[8]  (Gujarat, 2012), both parents 
were alive in 40.8% of the cases, whereas one‑quarter of 
children had lost both parents. In another study by Pol 
et  al.[25]  (Karnataka, 2007), 42% of children had a single 
parent and 12.67% had lost both parents. Such differences 
can be attributed to the availability, accessibility, and 
utilization of ART services in different study settings. The 
increased life expectancy of CLHIV with ART could also 

be one of the reasons for these findings. Loss of parents 
means not only the loss of social security and additional 
financial burden for the family but also adversely affects 
the physical, mental, and emotional upbringing of these 
children. Nearly a third of children  (29.8%) had lost their 
fathers, affecting the family economically which may 
influence medical treatment and regular follow‑up. These 
statistics emphasize the family dimensions of the HIV 
pandemic. The increasing number of children orphaned 
due to HIV/AIDS is an emerging crisis in many developing 
countries.[8,22,24,25]

Caretakers used different mechanisms as reminders to 
dispense medications on time. Nearly 70% of the caretakers 
gave the pill on fixed time by watch, whereas 30% 
coordinated with activities of daily living and rest  (11.1%) 
used an alarm as a reminder to give pill to the child. 
Almost similar findings were seen in a study conducted in 
Ethiopia,[21] where the most common reminder was a watch/
clock system  (62.4%). Another cross‑sectional study by 
Biadgilign et  al.[26] reported that watches/clocks were used 
as a reminder in 46.4% and cellular phone alarm systems 
was used in 25.4%. In a study done by Davies et  al.[27] in 
Cape Town, maximum  (74.7%) caregivers used at least one 
method to assist in remembering and giving medication, 
and the most commonly used aids were activities of daily 
living  (40%).

Table  3: Adherence of study participants to highly active antiretroviral treatment
Adherence (%) Period of study

Enrollment 
(n=171), n (%)

First follow‑up 
(n=169)*, n (%)

Second follow‑up 
(n=166)**, n (%)

Third follow‑up 
(n=168)#, n (%)

At the end of study 
(n=168)†, n (%)

≥95 149  (87.1) 153  (90.5) 144  (86.7) 145  (86.3) 150  (89.3)
<95 22  (12.9) 16  (9.5) 22  (13.2) 23  (13.7) 18  (10.7)
Losses to follow‑up were *2, **5, #3, †2, and 1 transferred out in the last month

Table  4: Problem faced by parents/caretakers 
in seeking services from the antiretroviral 
treatment center and/or in giving medicines to 
the child at home (n=171)
Problem faced by parents/caretakers Study 

participants, n  (%)
In seeking services from the art center

Monetary problem 98  (57.3)
Takes time to reach center 79  (46.1)
Traveling long distance from home to center 65  (38.0)
Migration 15  (8.8)
Others 2  (1.2)

At home
Forgetfulness 101  (59.1)
Caretaker was not available 47  (27.5)
Caretaker was busy 34  (19.9)
Child was sick 27  (15.8)
Went to village 17  (9.9)
Child refusal 15  (8.8)
Others* 19  (11.1)

Multiple responses. *Child slept early, too many pills

Figure 1: Living status of parents (n = 171)
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Majority  (89.8%) of the study participants had ≥95% 
adherence to HAART at the end of the study which can 
be attributed to the adherence counseling session given 
to the study participants/caretakers at each visit and the 
clinical benefits apparent to caretakers, motivating them to 
adhere to the treatment. Adherence to treatment was good 
and comparable to that reported in other studies  (range: 
73%–97%) conducted in India and abroad.[7,21,27‑34]

One of the reasons for good adherence could be free 
ART treatment under NACP. Good relationship and open 
communication between caretakers and health‑care service 
providers may also contribute to better adherence. Using 
a reminder to take medicine may also lead to increase in 
adherence, as shown in some studies.[21,27]

It is critical to focus on maximizing pediatric ART 
adherence to 100% to ensure the maximum effectiveness 
of ARV regimens. For better adherence, more counseling 
tools need to be used to inform the caretakers/patients 
about the advantages and benefits of high level of drug 
adherence. Monitoring and evaluation of adherence 
strategies are important components of any ART program 
and are useful in determining rates and identifying the key 
factors that influence adherence.

There are many barriers to ART adherence though 
children/caretakers do not perceive them consistently. 
In taking services from the ART center, more than 
half  (57.3%) of the caretakers felt that although medicines 
were given free, they were facing monetary problems in 

collecting medicines mainly due to expenses spent on 
traveling. Time to reach center  (46.1%) and long distances 
to travel from home to ART center  (38%) were also some 
of the problems reported by caretakers. The strategy of the 
government is to open more link ART centers which can 
address these problems and reduce out‑of‑pocket expenses 
and time to seek ART services.

At home, the most common problem felt by caretakers to 
miss the pill was forgetfulness  (59.1%). Almost similar 
findings were reported by Ugwu and Eneh,[28] Bhattacharya 
and Dubey,[29] Buchanan et al.,[35] and White et al.[36] Other 
issues were caretaker not available at home  (26.5%), 
caretaker was busy  (19.6%), and child was sick  (16.4%). 
Other studies also reported similar issues.[29,35,36]

There was a significant association between drug 
adherence and socioeconomic status of the study 
participants. Similarly, there was a statistically significant 
association between adherence to HAART and educational 
level of caretaker, and this finding was similarly reported 
by other authors.[27,29,36] Furthermore, it was seen in this 
study that adherence to HAART significantly increases 
with increasing duration of ART drugs, as shown in 
another Indian study.[29] Problems faced by the parents/
caretakers in giving medicines to the child at home also 
significantly affect adherence, which was also reported by 
Buchanan et  al.[35] in the United States.

Although a study by Bhattacharya and Dubey[29] showed 
that lower adherence is associated with female gender, our 

Table  5: Factors affecting adherence to highly active antiretroviral treatment  (n=168)
Number of study participants χ2, P

Mean adherence Total (n=168), 
n  (%)≥95  (n=145), n  (%) <95  (n=23), n  (%)

Gender
Boy 99 16 115 0.01, 0.56
Girl 46 7 53

Socioeconomic status  (n=166)*
Upper + upper middle 21 0 21 3.87, 0.03
Lower middle + upper lower + lower 122 23 145

Caretaker education
Middle school and lower 97 20 117 3.78, 0.04
High school and above 48 3 51

Duration of ART  (months)
≤24 24 8 32 4.27, 0.04
>24 121 15 136

Problems faced by the parents/caretakers 
in seeking services from the ART center

No problem 28 4 32 0.05, 0.54
Problem faced 117 19 136

Problems faced by the parents/caretakers 
in giving medicines to the child at home

No problem 89 20 109 5.69, 0.01
Problem faced 56 3 59

*=2 children are living in NGO so their Socioeconomic Status is not calculated, ART=Antiretroviral treatment
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study shows no association between drug adherence and 
gender of the children as seen in some other studies.[35,37]

CONCLUSION
Adherence is a crucial step for utmost effectiveness of 
ART among pediatric age group and they indirectly rely on 
their parents/caretakers for their medicine intake. For better 
adherence consistent counseling and motivation is required 
at the parents/caretakers end. Counselors should also try 
to find out the reasons for non-adherence in others. They 
should also try to fill gaps to maximize adherence.
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