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Abstract

Purpose—Helping children living with HIV (CLH) to attain an optimum quality of life is an
important goal for HIV programs around the world. Our principal objectives were to determine the
association of HIV infection with different domains of health-related quality of life (HRQoL)
among 8- to 15-year-old CLH in India and to compare the HRQoL parameters between CLH and
HIV-negative children born to HIV-infected parents (“HIV-affected”). We also assessed whether
anti-retroviral therapy (ART) and CD4 lymphocyte counts were associated with HRQoL among
CLH.

Methods—Using the “Quality of Life (health-related) of Children Living with HIV/AIDS in
India (QOL-CHAI)” instrument, we interviewed 199 CLH and 194 HIV-affected children from
three districts of West Bengal, India. Participants were asked to quantify the difficulties faced by
them in six HRQoL domains: physical, emotional, social, school functioning, symptoms, and
discrimination.

Results—The mean age of the participants was 11.6 (SD%2.5) years. CLH, compared to HIV-
affected children, had poorer scores on all HRQoL domains except ‘discrimination’. Among CLH,
there were no significant differences in HRQoL domain scores (except in the ‘discrimination’
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domain) between ART-treated and -untreated groups. CD4 lymphocyte count was found to be a
significant positive predictor of the ‘symptom’ scale score.

Conclusions—In India, interventions for CLH mostly focus on biological disease. However, the
current study revealed that HRQoL among CLH was much poorer than that of a socio-
demographically comparable group. Culturally and developmentally appropriate psychosocial
support measures for Indian CLH are urgently needed. Health-related quality of life (HRQoL) and
its correlates among community-recruited children living with HIV and uninfected children born
to HIV-infected parents in West Bengal, India

HIV; quality of life; children; reliability; validation study

Introduction

Access to combination antiretroviral therapy (ART) has led to reduction of incidence of
opportunistic infections and other AIDS-defining illnesses among the HIV-infected. This has
resulted in delayed, often to an indefinite period, progression to AIDS and, in turn, has
prolonged lifespans of the infected. However, existing therapies do not eliminate latently
infected T-cells, and are therefore not successful in completely eliminating the virus or
curing patients [1]. As complete cure is not possible, helping infected adults and children
achieve optimum quality of life remains a fundamental goal of HIV programs around the
world [2].

Children and adolescents living with HIV are among the most affected by the current HIV
epidemic globally, and therefore must be a key target population for future epidemic control
[3,4]. Worldwide, in 2015, 2.6 million children and adolescents younger than 15 years were
living with HIV, and about 140,000 of them were in India [5,6]. Review of the published
literature reveals that these children, due to the chronic nature of their disease, often face
biological, cognitive, and social developmental challenges, as well as low self-esteem
resulting from HIV-related stigma [7-9]. Moreover, the epidemic also affects the lives of
many other children who have been orphaned by parental deaths from HIV [10]. Thus, the
tremendous impact of HIV/AIDS at the family level invariably trickles down to the most
susceptible population — children — regardless of their own HIV status [7].

In developing countries, treatment policies on pediatric HIV have primarily depended on
biological disease markers such as the CD4 lymphocyte count for assessment of infected
children and for disbursement of health services. However, in view of the multitude of
psychosocial challenges faced by children living with HIV (CLH), such clinical markers
often fail to provide a complete picture of the disease impact [11]. Therefore, to
comprehensively assess the overall impact of HIV infection on the lives of CLH and to
better inform policy-makers regarding the various needs of this population, health-related
quality of life (HRQoL) measures are being increasingly preferred as more efficient
alternatives to traditional clinical assessments of health [12,13]. There has been no
unanimous agreement on the beneficial effects of ART on HRQoL [14]. Some published
studies have reported little change or even decline in HRQoL of patients following initiation
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of ART, possibly due to drug-related adverse events [15-17]. Therefore, it is important to
assess the association of ART with HRQoL, especially among CLH, to inform
programmatic interventions. While the majority of studies on HRQoL of pediatric HIV-
infected populations have been conducted in developed country settings [12], implications of
such studies are no less important for resource-constrained nations where basic amenities
and social support are often found wanting, even for healthy children. Similar to many other
developing nations, improving the quality of life of the children suffering from this
stigmatizing infection has not been a priority for India’s national HIV program, and HRQoL
is yet to be accepted widely as an outcome measure for planned interventions [18,19].

Prior Indian studies on determinants of HRQoL among children and adults living with HIV
have mostly recruited patients and control groups from treatment settings [19-21], which
probably led to assessment of HRQoL among participants with poorer health status. Thus,
their responses might have been influenced by treatment setting-associated stigma [22]. In
this setting, the current study set out to assess and compare the HRQoL of community-
recruited CLH and children born to HIV-infected parents but not infected (“HIV-affected”).
The objectives of the present study were four-fold: a) to describe and compare the socio-
demographic characteristics and common disease symptoms among CLH and HIV-affected
children; b) to identify association of HIV infection status with different HRQoL domains;
c) to compare HRQoL scores between ART-treated and -untreated CLH; and d) to determine
whether CD4 lymphocyte count, the most widely used clinical parameter for HIV in India,
can predict HRQoL among CLH.

Study setting and participant recruitment

The present study was conducted in West Bengal, an eastern Indian state which is middling
in terms of economic and health indicators (compared to the national average) [23].
Participants in this study were a convenience sample of 8- to 15-year-old CLH and HIV-
affected children residing in three districts of the state - Purba Medinipur, Paschim
Medinipur, and Kolkata. To facilitate participant recruitment, we collaborated with a
community-based organization (CBO), ‘Society for Positive Atmosphere and Related
Support to HIV/AIDS’ (SPARSHA). Since 2000, SPARSHA was comprised of and

managed by people living with HIV and their friends, and has been working with children
and adults living with HIV in rural and urban settings of West Bengal. The various services
offered by SPARSHA include facilitating access to ART, conducting community awareness
programs, HIV stigma reduction activities, and HIVV/AIDS counseling services. As part of its
activities, SPARSHA prepared a roster of its service recipients and their families residing in
the study districts. CLH and HIV-affected children meeting the inclusion criteria were
identified from the roster, and their parents or primary caregivers were contacted by outreach
workers from SPARSHA regarding participation of their children. Parents/caregivers who
expressed preliminary approval for participation of their children in the study were invited to
bring their children to the nearby SPARSHA field office for an interview. If the child or
his/her caregiver wanted the interview to be conducted at their home, an interview team
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visited their home on appointment. Each interview was preceded by obtaining informed
consent from the respective parent/caregiver, followed by verbal assent from the child.

Eligibility criteria for participating CLH were: 1) being diagnosed with HIV at a center
approved by the West Bengal State AIDS Prevention & Control Society; 2) aged 8-15 years;
3) not previously diagnosed with a disorder that would prevent the participating child from
responding rationally to the questionnaire (such as psychiatric, neurologic or developmental
disorders, but not limited to them); 4) consent from the accompanying caregiver to
participate; and 5) verbal assent from the child. In terms of recruitment to the HIV-affected
group, an eligible child must be born to HIV-infected parents and have tested negative for
HIV antibody at or after 18 months of age. Other than having an HIV diagnosis, the rest of
the eligibility criteria for the HIV-affected group were the same as for the CLH group. For
CLH and HIV-affected children, the HIV status of their biological parents was obtained from
their medical records. However, medical records for parents were not available in few
instances where the parents died long ago or abandoned the family. In such cases, we
depended on the information recorded in SPARSHA’s register on people living with HIV
(PLH).

HIV-affected children were chosen as a comparison group for CLH, as these two groups
were similar in many socio-demographic aspects, such as socio-economic background,
receiving services from the same CBO, and geographic location, as well as parental HIV
status. Therefore, as HIV infection status was apparently the only differentiating factor
between these two groups of children, any differences between the groups in HRQoL could
be assumed to be sequelae of the infection.

Data collection

Measures

Between November, 2014 and February, 2015, caregivers of 217 CLH and 232 HIV-affected
children were approached for participation, of whom we interviewed 199 (92%) CLH and
194 (84%) HIV-affected children. Following informed consent from caregivers about
interviewing their child and assessing treatment records, socio-demographic information was
obtained from the respective caregivers about the children and their families. Treatment-
related information, including CD4 cell count and ART intake, was recorded from ART
cards issued by their treatment centers. The children giving verbal assent were requested to
complete the “Quality of life (health-related) of children living with HIVV/AIDS in India
(QOL-CHAI)” [24,25] study instrument, with assistance from a trained interviewer.

The QOL-CHAI is a 45-item instrument comprised of six domains. The first four domains —
physical (eight items), emotional (five items), social (five items) and school (five items)
functioning - were adapted from the “Pediatric Quality of Life Inventory (PedsQL)” generic
core scale [26,27]. The other two domains contain questions regarding disease symptoms
(18 items) and experiences of discriminating behavior (four items). Participants were
required to answer how much of a problem they faced during the past month from each item
in the instrument, except for the “discrimination’ domain, which covered the past year.
Frequency of the problems associated with each item were classified as: never (0), almost
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never (1), sometimes (2), often (3), and almost always (4). Interviews with children took
approximately 15 minutes to complete. The QOL-CHAI instrument had been validated in
the present study setting and showed good internal consistency (Cronbach's a ranging from
0.69 to 0.85 for different domains), convergent validity with clinical parameter (symptoms
domain with CD4) and discriminant property between HIV-infected and -affected children
[24]. To aid interpretation of and comparison between different domains, we reverse-coded
each item and then linearly transformed them to a score ranging 0-100 (higher scores
indicated better HRQoL ) [26]. The summary score for each domain was computed by
adding together the scores on items constituting the domain and dividing by the number of
items. The overall summary score was also converted to a scale of 0 to 100 by adding
together the scores on all 45 items and dividing by 45.

In addition to recording participants’ responses on the QOL-CHAI scale items, we collected
information on participants’ age, gender, school class (attending grade/standard in school),
primary caregiver, survival status of parents, parental education, number of family members,
family income, ART intake, ART initiation date, and CD4 cell count at the time of ART
initiation and at last measurement. To estimate prevalence of the reported symptoms during
the past month, we dichotomized the ‘symptom’ scale into: i) no symptoms (score 0); and ii)
some occurrence of symptoms (scores 1-4). Parental status of children was categorized into:
both parents alive, one parent alive, and neither parent alive. Per capita income of the
children’s family was categorized into quartiles.

Statistical analysis

Descriptive analyses were carried out to determine the distribution of socio-demographic
characteristics of the study participants and to determine whether any differences existed
between CLH and HIV-affected children. Also, bivariate analysis was used to compare the
prevalence of common symptoms between CLH and HIV-affected children. To evaluate the
magnitude and direction of associations between HIV infection status and QOL-CHAI scale
scores, we employed simple and multiple linear regression models. The multiple regression
model was adjusted for age, gender, parental status (parents alive or not), and per-capita
family income. In the sub-sample consisting only of CLH, we compared the socio-
demographic characteristics and symptom prevalence between ART-treated and -untreated
CLH. Among CLH, the associations of ART regimen and CD4 lymphocyte count with
QOL-CHAI scores were determined using separate unadjusted and adjusted linear regression
models. The multiple regression models for the CLH sub-sample were adjusted for the same
covariates as the model for assessing the association between HIV status and QOL-CHAI
score. Model fit was assessed by adjusted /7 statistic and residual plots. All statistical
analyses were performed using SAS 9.4.

Ethical approval

Ethical approval for this study was obtained from the institutional review board of the
University of California, Los Angeles and the Institutional Ethics Committee of the National
Institute of Cholera and Enteric Diseases (under the Indian Council of Medical Research),
the collaborating research institute located in Kolkata, West Bengal.
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In total, we interviewed 393 children (199 CLH and 194 HIV-affected), of whom 59% were
males (65% among CLH and 52% among HIV-affected). Socio-demographic and disease-
related characteristics of participating children are presented in Table 1. The overall mean
age of participants was 11.6 years (standard deviation (SD) £2.5 years), with CLH being
slightly younger (11.3 years, SD+2.5 years) than HIV-affected (11.9 years, SD+2.5 years).
Mothers were the primary caregivers for the majority of participants (CLH 77% and HIV-
affected 95%). A significantly higher proportion of CLH (36%) studied at a school class/
standard lower than that recommended for their age compared to HIV-affected children
(19%) [p < 0.01]. The proportions of both-parent orphans (11%) and single-parent orphans
(43%) were much higher among CLH than the HIV-affected group (both parents 2% and
single parent 32%, p < 0.01). One hundred and thirty CLH (65%) had been taking ART for
at least six months prior to the date of interview. Among those taking ART, 71% of CLH had
CD4 cell counts above 500/mm3 (i.e., non-significant immunosuppression) [28] compared to
45% of the CLH group not taking ART (including those taking it for less than six months) [p
<0.01].

Prevalence of symptoms among CLH and HIV-affected children and p-values from the
significance tests comparing the prevalence in these two groups of children are presented in
Table 2. The most reported symptom among both study groups was common colds, with
73% CLH and 55% HIV-affected children reporting at least a single occurrence during the
previous month. Other commonly reported symptoms occurring in the past month were pain
in the limbs (CLH 56%, HIV-affected 39%), loss of appetite (CLH 52%, HIV-affected 37%),
headache (CLH 45%, HIV-affected 34%), and tingling/numbness in the limbs (CLH 38%,
HIV-affected 37%). Compared to HIV-affected children, prevalence of most of these
physical symptoms were significantly higher among CLH, except for abdominal pain,
yellowish discoloration of eyes, and tingling/numbness in the limbs.

As can be seen in Table 3, the overall QOL-CHAI mean score and mean scores in each
HRQoL domain were lower among CLH than HIV-affected children. In simple linear
regression analysis, HIV infection was found to be associated with lower mean scores on all
HRQoL domains except ‘discrimination’. The overall QOL-CHAI score was also
significantly lower for CLH than HIV-affected children (parameter estimate (B): 7.2, 95%
confidence interval (Cl): —8.6, =5.7). The findings were similar for multiple linear
regression models that adjusted for children’s ages, gender, parental status, and per capita
family income. With all covariates being equal, it was observed that HIV infection was
significantly associated with poorer HRQoL scores in individual domains (except
discrimination) and total score.

Mean HRQoL domain scores for CLH who had been taking ART for at least six months and
those who had not started ART (or had taken it for less than six months) are shown in Table
4. From findings of unadjusted linear regression, we could see that ART intake was
associated with significantly poorer scores in the discrimination domain (B: —5.6, 95% CI:
-9.9, -1.4). Even after adjusting for covariates, ART intake (B: —4.7, 95% CI: -9.1, —0.3)
remained a significant negative predictor of discrimination scale scores. In other HRQoL
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domains and in terms of overall scores, there were no significant differences between ART-
treated and -untreated groups in both unadjusted and adjusted analyses.

Linear regression of HRQoL domain scores on last reported CD4 cell counts revealed that
CDA4 cell count was a significant positive predictor of the ‘symptom’ scale score (Table 5).
From unadjusted analyses we could see that every 100-unit increase in CD4 cell count was
associated with a mean increase of 0.5 units on the symptom scale scores (B: 0.5, 95% CI:
0.2, 0.9). In multiple linear regression analyses, every 100-unit rise in CD4 cell count led to
a 0.6-unit increase in mean scores on the symptom scale (: 0.6, 95% CI: 0.2, 0.9). CD4 cell
count did not have significant associations with the other HRQoL domains and overall QOL-
CHAI score.

Discussion

The current study aimed to provide insights into an often neglected aspect of HIV care for
children — quality of life. In developing countries such as India, the HIV programs for
children are primarily focused on clinical parameters, whereas ensuring optimum HRQoL of
children infected with or affected by HIV is given little emphasis [12]. To attain our study
objectives, we used convenience sampling to recruit 8- to 15-year-old children residing in
the state of West Bengal, India to compare HRQoL between CLH and children who were
born to HIV-infected parents but were not infected with HIV (“HIV-affected”), and also
between ART-treated and -untreated CLH.

We found that HIV infection was associated with poorer scores in all HRQoL domains
except ‘discrimination’. This was in accordance with multiple prior published studies, which
reported that HIV infection significantly compromised HRQoL in children [20,29,30]. In the
Indian context, HIV-related discrimination is often not limited to the infected individual, and
social ostracism frequently involves the entire family [31]. As having HIV-infected parents
was a common characteristic of both CLH and HIV-affected children, it was likely that any
discrimination directed at parents/family members might have also affected the children.
Also, a low proportion of participants reported experiencing any discriminatory behavior
during the previous year, as evidenced from very high mean scores for the ‘discrimination’
domain. This might have reduced the statistical power of finding significant differences in
the “discrimination’ scores between the two study groups. Fewer discrimination experiences
might have resulted from the fact that participating children and their family members were
likely to conceal their HIV diagnosis to avoid stigma [31-33].

Among CLH, we found that ART intake was not associated with any of the HRQoL domains
except ‘discrimination’. This finding was in contrast to that reported from prior studies
conducted in India [19] and developed countries [30,34]. However, as mentioned earlier,
there has been no consensus on the beneficial effects of ART on HRQoL [14,15]. ART
initiation in India depends on immunological status (CD4 cell count). Therefore, the
probable poorer immunological status of ART-treated CLH at baseline compared to the
ART-untreated CLH probably negated any potential benefits provided by ART. Because of
our cross-sectional study design, we could not determine whether ART intake led to
improvements in HRQoL among the recipients over time. Being on ART was found to be
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associated with poorer scores in the ‘discrimination’ domain. A possible explanation could
be that the ART-treated CLH and their family members found it difficult to conceal their
HIV diagnosis because of poorer overall health status and frequent visits to health
facilities/ART centers, which might have resulted in experiencing discrimination. Adverse
effects associated with antiretroviral medications perhaps also contributed to HIV status
disclosure and increased likelihood of discrimination against ART-treated CLH [33].

Interestingly, higher CD4 cell count, the most commonly used disease marker in the Indian
context, was not found to be associated with better HRQoL scores in any of the domains
other than ‘symptoms’. As reported by Punpanich et al. [35], clinical parameters related to
disease progression may not always successfully capture an individual’s perception about
his/her well-being and overall quality of life. Previous studies on HRQoL of patients with
HIV and other chronic diseases have also noted that clinical indices did not always
consistently predict performance on self-reported HRQoL parameters [36-38].

Regarding the socio-demographic profile, we observed that the proportion of single-parent
and both-parent orphans were higher among CLH than the HIV-affected group. We
hypothesize that married PLH who presented to the health system early and received
treatment and/or behavioral interventions were not only more likely to have better survival,
but also had less likelihood of transmitting the infection to others (including vertical
transmission). Thus, it was possible that, although both groups of children were born to HIV-
infected parents, a higher proportion of parents of HIV-affected children received treatment
and other associated services for themselves (leading to longer life) and also received
pregnancy-related interventions that reduced their likelihood of giving birth to a HIV-
positive child [39]. We further observed that a significantly higher proportion of school-
going CLH, compared to the HIV-affected group, had a study lag (i.e., they attended a class/
standard lower than that recommended for their age). This was not surprising, as a number
of prior studies have documented cognitive difficulties and poor school performance among
CLH [40-42]. Interestingly, among CLH, the ART-treated children were not only more
likely to have a study lag, but also had a higher proportion of school drop-out compared to
the ART-untreated children. As previously mentioned, children on ART probably had a
poorer overall health status at baseline (prior to ART initiation) compared to the ART-
untreated group and, as a result, had more difficulty keeping up in school or even continuing
to attend. Furthermore, prior studies have suggested that neurocognitive decline due to HIV
infection among school-going children may not be reversed by ART [43-45].

Being an observational study, our results had a few limitations. First, because of the cross-
sectional design, lack of temporality prevented us from drawing any causal inferences. The
time sequences of predictors were often unclear, such as whether ART intake affected
perceptions about health status or already poor health status led to initiation of ART. Second,
we employed convenience sampling to recruit participants from the contact list of a CBO
that mostly serves low- and lower-middle-income families. The fact that most study
participants belonged to lower socio-economic strata was evident from low family income
and low parental educational levels of study participants. Therefore, generalizability of our
study findings to different socio-economic groups, populations, and other Indian states may
be inappropriate. Third, the fact that most of our data was self-reported raises concerns about
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social desirability bias, which could potentially introduce outcome misclassifications in our
analyses, especially for the ‘social functioning’, ‘school functioning” and ‘discrimination’
domains. Fourth, as we recruited children from community settings and not from treatment
facilities, participants in this study were mostly ambulatory and not severely ill. This was
reflected by the fact that the majority of study participants reported no or very few problems
in most HRQoL domains. Therefore, our findings could differ if the QOL-CHAI had been
administered to HIV-infected or -affected children with poorer general health. Moreover,
although HIV-affected children constituted a reasonable comparison group for CLH,
differences in HRQoL parameters for CLH possibly would be more pronounced if compared
to a general population control group (as opposed to HIV-affected children). Also, because
of unavailability of medical records, we could not verify the parental HIV status from
medical records in few instances, and we had to rely on the information recorded in
SPARSHA'’s PLH register. However, given SPARSHAs close association with the HIV-
specific healthcare providers in the study area, we expect the information to be accurate.
Finally, in the current study, we relied on CD4 lymphocyte counts as a marker of disease
progression. Plasma viral load (PVL), alone or in combination with other markers, is
generally considered superior to CD4 count in predicting clinical outcomes of PLH [46,47].
However, in India, due to cost considerations, PVL assessment is not offered routinely under
the national HIV program. As all CLH participants in this study attended state-run HIV
clinics that did not have PVL evaluation and/or did not recommend it as part of standard
treatment protocol, almost none of the participants ever had his/her PVVL measured.
Therefore, despite recognizing its relevance, we could not determine whether PVL status
had an important bearing on HRQoL of participating CLH.

Nationwide scale-up of the ART program has made it possible for an increasing number of
pediatric HIV patients in India to survive into adolescence and adulthood. However, as the
presently available treatments are unsuccessful in completely eliminating the virus [1], the
patients must continue medications indefinitely, and suffer from associated drug-related
adverse effects. Therefore, as with other chronic diseases, ensuring an adequate level of
quality of life for CLH remains a challenge for policy-makers and health care providers.
Poor HRQoL status of Indian CLH revealed in the current study calls for culturally and
developmentally appropriate psychosocial support measures to address the multitude of
challenges faced by these children. As recommended by Amzel et al [48], in order to be
comprehensive, such support measures should involve individual, family, and community-
level components, and utilize existing support networks in communities, schools, and
treatment facilities. Further insights into the problems faced by this population might be
gained through follow-up studies designed to monitor changes in HRQoL with disease
course. Such studies could also help in assessing effectiveness and feasibility of planned
medical and/or socio-behavioral interventions targeted to CLH and children affected by HIV.

Acknowledgments

Funding: This study was funded by NIH/Fogarty International Center grant D43 TW000013 (R.D.).

Qual Life Res. Author manuscript; available in PMC 2018 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Das et al. Page 10

References

1. Stevenson M. HIV-1 pathogenesis. Nat Med. 2003; 9(7):853-860. DOI: 10.1038/nm0703-853
[PubMed: 12835705]

2. Punpanich, W. Development of a Culturally Appropriate Health-related Quality of Life Measure for
HIV-infected Children in Thailand. ProQuest; 2009.

3. Global report: UNAIDS report on the global AIDS epidemic 2013. Joint United Nations Programme
on HIV/AIDS. UNAIDS; 2013. http://www.unaids.org/sites/default/files/en/media/unaids/
contentassets/documents/epidemiology/2013/gr2013/UNAIDS_Global_Report 2013 en.pdf
[Accessed April 12, 2015]

4. Wilson CM, Wright PF, Safrit JT, Rudy B. Epidemiology of HIV infection and risk in adolescents
and youth. J Acquir Immune Defic Syndr. 2010; 54(Suppl 1):S5-6. DOI: 10.1097/QAl.
0b013e3181e243al [PubMed: 20571423]

5. AIDS.gov. [Accessed September 2, 2016] Global HIV/AIDS Overview. 2016. https://www.aids.gov/
federal-resources/around-the-world/global-aids-overview/

6. National AIDS Control Organisation; 2016. Annual report 2015-16. http://www.naco.gov.in/upload/
2016%20Data/Annual%20Report/Annual%20Report%202015-16_NACO.pdf [Accessed September
2,2016]

7. Children on the brink: a joint report on orphan estimates and program strategies. UNICEF; 2004.
http://www.unicef.org/publications/cob_layout6-013.pdf [Accessed January 12, 2015]

8. Remien RH, Mellins CA. Long-term psychosocial challenges for people living with HIV: let's not
forget the individual in our global response to the pandemic. AIDS. 2007; 21:S55-S63.

9. Li X, Naar-King S, Barnett D, Stanton B, Fang X, Thurston C. A developmental psychopathology
framework of the psychosocial needs of children orphaned by HIV. J Assoc Nurses AIDS Care.
2008; 19(2):147-157. DOI: 10.1016/j.jana.2007.08.004 [PubMed: 18328965]

10. UNICEF; 2013. Towards an AIDS-free generation: children AIDS: sixth stocktaking report 2013.

http://www.unaids.org/sites/default/files/media_asset/
20131129 stocktaking_report_children_aids_en_0.pdf [Accessed April 15, 2015]

11. de Boer JB, van Dam FS, Sprangers MA. Health-related quality-of-life evaluation in HIV-infected
patients. A review of the literature. Pharmacoeconomics. 1995; 8(4):291-304. [PubMed:
10155671]

12. Garvie PA, Lawford J, Banet MS, West RL. Quality of life measurement in paediatric and
adolescent populations with HIV: a review of the literature. Child Care Health Dev. 2009; 35(4):
440-453. DOI: 10.1111/j.1365-2214.2009.00985.x [PubMed: 19638021]

13. Cremeens J, Eiser C, Blades M. Characteristics of health-related self-report measures for children
aged three to eight years: a review of the literature. Quality of Life Research. 2006; 15(4):739—
754. DOI: 10.1007/s11136-005-4184-x [PubMed: 16688506]

14. Burgoyne RW, Rourke SB, Behrens DM, Salit IE. Long-term quality-of-life outcomes among
adults living with HIV in the HAART era: the interplay of changes in clinical factors and symptom
profile. AIDS Behav. 2004; 8(2):151-163. DOI: 10.1023/B:AIBE.0000030246.19577.fb [PubMed:
15187477]

15. Gill CJ, Griffith JL, Jacobson D, Skinner S, Gorbach SL, Wilson IB. Relationship of HIV viral
loads, CD4 counts, and HAART use to health-related quality of life. J Acquir Immune Defic
Syndr. 2002; 30(5):485-492. [PubMed: 12154339]

16. Saunders DS, Burgoyne RW. Evaluating health-related wellbeing outcomes among outpatient
adults with human immunodeficiency virus infection in the HAART era. Int J STD AIDS. 2002;
13(10):683-690. [PubMed: 12396538]

17. Low-Beer S, Chan K, Wood E, Yip B, Montaner J, O'Shaughnessy M, et al. Health related quality
of life among persons with HIV after the use of protease inhibitors. Quality of Life Research.
2000; 9(8):941-949. [PubMed: 11284213]

18. National AIDS Control Organisation Annual Report 2012-2013. Department of AIDS Control,
Ministry of Health and Family Welfare, Government of India; 2013. www.naco.gov.in/upload/
2014%20msIns/NACO_English%202013-14.pdf [Accessed 5th January, 2015]

Qual Life Res. Author manuscript; available in PMC 2018 August 01.


http://www.unaids.org/sites/default/files/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAIDS_Global_Report_2013_en.pdf
http://www.unaids.org/sites/default/files/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAIDS_Global_Report_2013_en.pdf
https://www.aids.gov/federal-resources/around-the-world/global-aids-overview/
https://www.aids.gov/federal-resources/around-the-world/global-aids-overview/
http://www.naco.gov.in/upload/2016%20Data/Annual%20Report/Annual%20Report%202015-16_NACO.pdf
http://www.naco.gov.in/upload/2016%20Data/Annual%20Report/Annual%20Report%202015-16_NACO.pdf
http://www.unicef.org/publications/cob_layout6-013.pdf
http://www.unaids.org/sites/default/files/media_asset/20131129_stocktaking_report_children_aids_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/20131129_stocktaking_report_children_aids_en_0.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Das et al.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 11

Banerjee T, Pensi T, Banerjee D. HRQoL in HIV-infected children using PedsQL 4.0 and
comparison with uninfected children. Quality of Life Research. 2010; 19(6):803-812. [PubMed:
20383660]

Das S, Mukherjee A, Lodha R, Vatsa M. Quality of life and psychosocial functioning of HIV
infected children. Indian Journal of Pediatrics. 2010; 77(6):633-637. DOI: 10.1007/
$12098-010-0087-0 [PubMed: 20532688]

Peter E, Kamath R, Andrews T, Hegde BM. Psychosocial determinants of health-related quality of
life of people living with HIVV/AIDS on antiretroviral therapy at Udupi district, southern India.
International journal of preventive medicine. 2014; 5(2):203. [PubMed: 24627748]

Mahendra VS, Gilborn L, Bharat S, Mudoi R, Gupta I, George B, et al. Understanding and
measuring AlDS-related stigma in health care settings: a developing country perspective.
SAHARA J. 2007; 4(2):616—625. [PubMed: 18071613]

NHM. [Accessed December 10, 2016] State Wise Information: West Bengal. 2016. http://
nrhm.gov.in/nrhm-in-state/state-wise-information/west-bengal.html

Das A, Detels R, Afifi AA, Javanbakht M, Sorvillo F, Panda S. Formation and psychometric
evaluation of a health-related quality of life instrument for children living with HIV in India. J
Health Psychol. 2016; doi: 10.1177/1359105316671022.

Das, A. Doctoral dissertation. University of California; Los Angeles: 2015. Childhood disclosure
related issues and life experiences of children living with HIV in West Bengal, India and
formulation of an instrument for assessment of their health related quality of life.

Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the Pediatric Quality of Life
Inventory version 4.0 generic core scales in healthy and patient populations. Medical Care. 2001;
39(8):800-812. [PubMed: 11468499]

Varni JW, Seid M, Rode CA. The PedsQL: measurement model for the pediatric quality of life
inventory. Medical Care. 1999; 37(2):126-139. [PubMed: 10024117]

WHO case definitions of HIV for surveillance and revised clinical staging and immunological
classification of HIV-related disease in adults and children. World Health Organization; 2007.
http://www.who.int/hiv/pub/guidelines/HIVstaging150307.pdf

Lee G, Gortmaker S, MclIntosh K, Hughes M, Oleske J. Pediatric AIDS Clinical Trials Group
Protocol 219C Team. Quality of life for children and adolescents: impact of HIV infection and
antiretroviral treatment. Pediatrics. 2006; 117(2):273-283. [PubMed: 16452344]

Storm DS, Boland MG, Gortmaker SL, He Y, Skurnick J, Howland L, et al. Protease inhibitor
combination therapy, severity of illness, and quality of life among children with perinatally
acquired HIV-1 infection. Pediatrics. 2005; 115(2):e173-182. DOI: 10.1542/peds.2004-1693
[PubMed: 15629958]

Panda S, Das RS, Maruf SKA, Pahari S. Exploring Stigma in Low HIV Prevalence Settings in
Rural West Bengal, India: Identification of Intervention Considerations. Journal of Mixed Methods
Research. 2014; 9(4):362-385. DOI: 10.1177/1558689814535843

Das A, Detels R, Javanbakht M, Panda S. Living with HIV in West Bengal, India: perceptions of
infected children and their caregivers. AIDS Care. 2016; doi: 10.1080/09540121.2016.1227059.

Das A, Detels R, Javanbakht M, Panda S. Issues around childhood disclosure of HIV status -
findings from a qualitative study in West Bengal, India. Child Care Health Dev. 2016; 42(4):553—
564. DOI: 10.1111/cch.12338 [PubMed: 27116937]

Lee GM, Gortmaker SL, Mclntosh K, Hughes MD, Oleske JM, Pediatric ACTGPCT. Quality of
life for children and adolescents: impact of HIV infection and antiretroviral treatment. Pediatrics.
2006; 117(2):273-283. DOI: 10.1542/peds.2005-0323 [PubMed: 16452344]

Punpanich W, Hays RD, Detels R, Chokephaibulkit K, Chantbuddhiwet U, Leowsrisook P, et al.
Development of a culturally appropriate health-related quality of life measure for human
immunodeficiency virus-infected children in Thailand. J Paediatr Child Health. 2011; 47(1-2):27-
33. DOI: 10.1111/j.1440-1754.2010.01886.x [PubMed: 20973862]

Globe DR, Hays RD, Cunningham WE. Associations of clinical parameters with health-related
quality of life in hospitalized persons with HIV disease. AIDS Care. 1999; 11(1):71-86. DOI:
10.1080/09540129948216 [PubMed: 10434984]

Qual Life Res. Author manuscript; available in PMC 2018 August 01.


http://nrhm.gov.in/nrhm-in-state/state-wise-information/west-bengal.html
http://nrhm.gov.in/nrhm-in-state/state-wise-information/west-bengal.html
http://www.who.int/hiv/pub/guidelines/HIVstaging150307.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Das et al.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 12

Wachtel T, Piette J, Mor V, Stein M, Fleishman J, Carpenter C. Quality of life in persons with
human immunodeficiency virus infection: measurement by the Medical Outcomes Study
instrument. Ann Intern Med. 1992; 116(2):129-137. [PubMed: 1727616]

Kaplan RM, Anderson JP, Wu AW, Mathews WC, Kozin F, Orenstein D. The Quality of Well-
being Scale. Applications in AIDS, cystic fibrosis, and arthritis. Medical Care. 1989; 27(3
Suppl):S27-43. [PubMed: 2921885]

De Cock KM, Fowler MG, Mercier E, de Vincenzi I, Saba J, Hoff E, et al. Prevention of mother-to-
child HIV transmission in resource-poor countries: translating research into policy and practice.
JAMA. 2000; 283(9):1175-1182. [PubMed: 10703780]

Koekkoek S, de Sonneville LM, Wolfs TF, Licht R, Geelen SP. Neurocognitive function profile in
HIV-infected school-age children. Eur J Paediatr Neurol. 2008; 12(4):290-297. DOI: 10.1016/
j.€jpn.2007.09.002 [PubMed: 17950012]

Nozyce ML, Lee SS, Wiznia A, Nachman S, Mofenson LM, Smith ME, et al. A behavioral and
cognitive profile of clinically stable HIV-infected children. Pediatrics. 2006; 117(3):763-770.
DOI: 10.1542/peds.2005-0451 [PubMed: 16510656]

Souza E, Santos N, Valentini S, Silva G, Falbo A. Long-term follow-up outcomes of perinatally
HIV-infected adolescents: infection control but school failure. J Trop Pediatr. 2010; 56(6):421-
426. DOI: 10.1093/tropej/fmg008 [PubMed: 20167634]

Puthanakit T, Aurpibul L, Louthrenoo O, Tapanya P, Nadsasarn R, Inseeard S, et al. Poor cognitive
functioning of school-aged children in thailand with perinatally acquired HIV infection taking
antiretroviral therapy. AIDS Patient Care STDS. 2010; 24(3):141-146. DOI: 10.1089/apc.
2009.0314 [PubMed: 20214481]

Smith L, Adnams C, Eley B. Neurological and neurocognitive function of HIV-infected children
commenced on antiretroviral therapy. South African Journal of Child Health. 2008; 2(3):108-113.

Jeremy RJ, Kim S, Nozyce M, Nachman S, Mclintosh K, Pelton Sl, et al. Neuropsychological
functioning and viral load in stable antiretroviral therapy-experienced HIV-infected children.
Pediatrics. 2005; 115(2):380-387. DOI: 10.1542/peds.2004-1108 [PubMed: 15687448]

Mellors JW, Rinaldo CR Jr, Gupta P, White RM, Todd JA, Kingsley LA. Prognosis in HIV-1
infection predicted by the quantity of virus in plasma. Science. 1996; 272(5265):1167-1170.
[PubMed: 8638160]

Mellors JW, Munoz A, Giorgi JV, Margolick JB, Tassoni CJ, Gupta P, et al. Plasma viral load and
CD4+ lymphocytes as prognostic markers of HIV-1 infection. Ann Intern Med. 1997; 126(12):
946-954. [PubMed: 9182471]

Amzel A, Toska E, Lovich R, Widyono M, Patel T, Foti C, et al. Promoting a combination
approach to paediatric HIV psychosocial support. AIDS. 2013; 27(Suppl 2):5147-157. DOI:
10.1097/QAD.0000000000000098 [PubMed: 24361624]

Qual Life Res. Author manuscript; available in PMC 2018 August 01.



Page 13

£ 100> (6€1) L2 (982 L5 580 (ege) €z (z92) ve 100yos puse J0u pIG
uoneanps s,Jay1oN
100> (7'18) 85T (e'v9) 82T 100> (8'92) €5 (L28)sL oN
(981) 9¢ (Lse) 1L (zea) ot (e'zv) &S SA
abe 10} papusWWIodal UrY) JaMO] prepuels/ssed e 1e BulApnis
620 ('96) 28T (¥6) L8T 00 (9'86) 89 (5'16) 6TT oN
(9¢) L @er (CRIN: (s8) 11T SA
no-doup j0oyas
(CRIRS (T11) 22 (89) v (6€T) 8T ueydio Juased-yrog
100> (ee) 29 (cev) 98 zTo (90v) 82 (9'vv) 85 ueydio wussed-9j6uIS
(5'99) 62T (L'sp) 16 (9¢9) L€ (STY) ¥S anife saned yiog
Snje)s Jualed
(Tv) 8 (9'67) 6€ (it er (8°02) L2 180
» 100> (ot (€9 250 (Cuoks (6€) s 194184
(v°56) 58T (7'L2) ¥ST (z'18) 95 (7'5L) 86 J3y1oM
JaniBaled Arewid
(5's1) 08 (Lzv) o8 (228) 9z (v'sv) 65 212717}
L 100> (91) 1€ (1721 ve L€0 (6'ST) T (ot) €T Anduipeyy eqund
(9'89) €€T (z'sv) 06 (r'ov) ¢e (9vv) 85 anduipayy wiyosed
JOLISIP [enuapIsey
100> (6'2v) €6 (£'v€) 69 b0 (T'6e) L2 (€ze) ey a[ewsA
(T'28) T0T (€'59) 0€T (6'09) ¢ (229) 88 afen
JEIIEL)
£00 (52) 61T (e eTT « 100> (r'2) 901 (s2) 81T (as) sreak uy abe uea|y
H@ov Aouenbe 14 H?x,v Aouanboa 14 H?\& Aouenbe 14
1(%) Aouenbe i re10L PNeAd (go=u) gy uo oy  (0ET=U)z 1MV UO oIs1BIE YD
ENeA-d  (wer_u) Uop|Iyo PoYRYE-AIH (66T=U) AIH ynm Buial U Ip|IUD

Das et al.

(s6£=u) suedionued Apnis Jo sonsiiaovIRYD palejal aseasip pue siydelbowsap-0120S

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2018 August 01.



Page 14

Das et al.

"(50°050) uedlIUBIS Aj[eonsnels
'sdnoJf | H-Uou pue | 4 Usamiaqg aduaiaylp Jo m:_m>.Qw
'sdnoub paroae-AIH pue H1D UsaMIaq aoualayip Jo m:_m>§m

‘syluow 9 1sed 1ses) 1e oy |4V Bunjel

z
‘Slaquinu papunod 01 anp 9,00T 01 Wns Jou Aew mm:_m>N.

- @v (89 v - PaLIodal JoN
) - (819) €21 100> (67p) 1€ (L0 26 0052
- (1'82) 95 " (sev) og (02) 92 005>-052<
- (8ot (89) ¥ (z6) et 0se>

(gWiw/)Iuno |89 ¥AD painsesw 1se]
(e ve (T's2) 05 (6'18) 22 (§'12) 82 (TITI2) 9jenb yiy
100> (r'82) 55 (z0e) 09 o (6'1¢) 22 (z62) 8¢ (00015 —5293) 8ftrenb pie
(5e€) 59 (981) L€ (To1) £ (Tee) og (0095 —00¢3) sjirenb puz
(8'52) 0§ (T'92) ¢5 (T'92) 81 (z'92) ¥¢ (5/£5) synenb jst

(Yruow/YN| ur) awodul Ajiwey ended-1ad
Me @zt v e (6'9) 6 pajiodss JoN
Me (§9) 1T rv)e (z9)8 anoqe 10 J00ys YbIH
»€00 (505) 86 (LLv) s6 600 (6'vv) 1€ (c6v) v9 100425 S|pPIN
(6'0¢) 09 (T'22) v (rLm) et (9v2) ¢e 100425 Arewitid
(gom) 2¢ (981) L€ (62) 0z (Ten) Lt 10025 pudje jou piIq

uolyeanps s,Jayre
- @ (Cudhs (€2 e paiodal joN
@ (g9 11 (89) ¥ (¥Q) L anoqe 10 j0oyos ybiH
(629) eet (€09) 001 (rov) ze (e29) 89 100425 S|pPIN
(T'12) V¥ (9€1) L2 (eT) 6 (6€T) 8T 100425 Arewitid

H?xc Aouenba 14 H?&v Aouenba 4 H@ov Aouanba 4
1(%) Aouenbo i rI10L pPNEAd (go=u) 1y uojoN  (0ET=U) z1dV UO aIs1eYR YD

NN A (aT=u) Us p|IY PeTOBLE-AIH

(66T=U) AIH ynm BuiAll LBIPIYD

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2018 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Das et al.

Table 2

Page 15

Prevalence of reported symptoms among children living with HIV and children exposed to but not infected

with HIV (n=393)

Symptoms Participantsreporting at least a single episode during previous month (%)
Overall Livingwith HIV (n=199)  Exposed but not infected (n=194) p—valuel
Fever 141 (35.9) 82 (41.2) 59 (3.4) 003*
Common cold 252 (64.1) 146 (73.4) 106 (54.6) <0.01%
Weight loss, emaciation 74 (18.8) 45 (22.6) 29 (15) 0.05%
Diarrhea, loose stools 70 (17.8) 46 (23.1) 24 (12.4) <0.01%
Pain in limbs 187 (47.6) 111 (55.8) 76 (39.2) <001*
Headache 155 (39.4) 90 (45.2) 65 (33.5) 002%*
Skin rash, itchy lesions, sores/ulcers 86 (21.9) 63 (31.7) 23(11.9) <0.01%
Vomiting, nausea 100 (25.5) 63 (31.7) 37 (19.1) <0.01%
Ear discharge, hearing difficulties 51 (13) 42 (21.1) 9 (4.6) <0.017%
Loss of appetite 174 (44.3) 103 (51.8) 71 (36.6) <0.017%
Abdominal pain 105 (26.7) 60 (30.2) 45 (23.2) 0.12
Yellowish discoloration of eyes/jaundice 7(1.8) 6 (3) 1(0.5) 0.06
Dizziness 63 (16) 45 (22.6) 18 (9.3) <0.01%
Throat swelling, sore throat 73 (18.6) 46 (23.1) 27 (13.9) 0.02%
Abdominal distension 14 (3.6) 9 (4.5) 5(2.6) 0.3
Shortness of breath, wheezing 52 (13.2) 35 (17.6) 17 (8.8) <0.01%
Tingling sensation/numbness in limbs 148 (37.7) 76 (38.2) 72 (37.1) 0.83
Oral ulcers 32 (8.1) 27 (13.6) 5(2.6) <0.01%

Jp-value for difference in scale scores between children living with HIV and HIV exposed but not infected children

*
Statistically significant (p<0.05)
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Table 5

Parameter estimates from unadjusted and adjusted linear regression analyses to evaluate the association of
CD4 count (for every 100 units change in CD4 cells/mm3) with QOL-CHAI scale scores among children
living with HIV (n=199)*

Scale Unadjusted analysis Adjusted analysis**

Parameter estimate 95% CI  Parameter estimate  95% ClI

Physical functioning -0.1 -0.8,0.5 -0.2 -0.9,0.5
Emotional functioning 0 -0.8,0.8 0 -0.8,0.8
Social functioning 0 -0.8,0.7 0 -0.8,0.7
School functioning -0.4 -1.2,0.3 -0.4 -1.2,0.3
Symptoms 0_5* 0.2,0.9 0.6 * 0.2,09
Discrimination -0.2 -0.6,0.3 -0.1 -0.6,03
Overall 0.1 -0.2,04 0.1 -0.2,0.5

Observations with missing values excluded as and where applicable.

Negative parameter estimates indicate that increase in CD4 cell count is associated with poorer functioning and vice versa
*
Statistically significant (0<0.05).

Hok
Adjusted for child's age, gender, parental status and per capita family income
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