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FOOD INSECURITY AND ITS RELATION TO PSYCHOLOGICAL
WELL-BEING AMONG SOUTH INDIAN PEOPLE LIVING WITH HIV

Elsa Heylen!, Siju Thomas Panicker?, Sara Chandy?, Wayne T. Steward?, and Maria L.
Ekstrand?!:2
1Center for AIDS Prevention Studies, University of California, San Francisco, CA, USA

2St John’s Research Institute, Bengaluru, India

3St John’s Medical College Hospital, Bengaluru, India

Abstract

Food insecurity (FI) and its link with depression and quality of life (QOL) among people living
with HIV (PLHIV) in India are not well-documented. We analyzed cohort data from 243 male and
129 female PLHIV from Bengaluru, and found 19% of men and 26% of women reported moderate
or severe FI over a six-month period. Women reported higher mean depression than men, and
lower mean QOL. In multivariate analyses adjusting for HIV stigma and demographic covariates,
both male and female PLHIV with moderate to severe FI showed lower mean QOL than those
reporting mild to no FI. Male but not female food insecure participants also had higher depression
scores in adjusted regression analyses. As ART has improved the physical health of PLHIV, more
effort is being invested in improving their psychological well-being. Our results suggest such
interventions could benefit from including nutritional support to reduce FI among PLHIV.
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Introduction

Food insecurity (FI) is a condition in which the availability of nutritionally adequate and
safe foods or the ability to obtain acceptable foods in a socially acceptable way is limited or
uncertain (1). Fl is the plight of many people living with HIV (PLHIV). Studies from Sub-
Saharan Africa generally report at least a third to one half of their PLHIV samples to be food
insecure (2-5), with several reporting over three-quarters of PLHIV being food insecure (6—
10). In resource-rich settings, where evidence is often from marginalized populations in
urban settings, recent FI prevalence estimates among PLHIV range from 24% to 80% (11—
19). Fl and HIV are intertwined in a vicious cycle with one affecting, and in turn being
affected by, the other (20). Via nutritional (21, 22), mental health (e.g., depression, anxiety
(23, 24)) and behavioral pathways (risky sexual behavior, poor ART adherence (25, 26)), FI
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can increase the risk of HIV acquisition or transmission, and hasten disease progression
once a person is HIV infected. Conversely, health care related costs of PLHIV, HIV-related
stigma, or the reduced capacity to work due to illness, can lead to loss of income or of food
produced for consumption, and increase FI (20).

The link between FI and reduced mental health has been shown in studies of both PLHIV
(13, 23, 24, 27, 28) and non-PLHIV (29-31). More generally, quality of life (QOL) and life
satisfaction have been found to be impaired by FI as well (8, 32—-34). For PLHIV, mental
health and QOL can additionally be influenced by HIV related stigma, i.e. the socially
devalued status associated with HIV infection, which can manifest itself as prejudice,
discrediting, and discrimination of PLHIV. Actual experiences of stigmatization, as well as
the anticipation of stigma and the internalization of such negative beliefs, have been shown
to be related to symptoms of depression (35-39) and lower QOL (40-43).

The abovementioned evidence on the links of both FI and stigma with depression and QOL
is mostly from sub-Saharan Africa and North America. For India, where an estimated 2.1
million people are infected with HIV (44) and 17.5% of the population is undernourished
(45), few studies have been reported. There are some previous studies confirming the
relationship between HIV stigma and depression and QOL in India (39, 40, 46—49), or
documenting the nutritional status of PLHIV (50-52), but to our knowledge, only two
studies have been published on Indian PLHIV’s food insecurity, a construct that assesses
perceived insufficiencies in the quality and quantity of food available rather than the
physical consequences of actual food intake. Both studies have limited generalizability. One
study focused only on prevalence of malnutrition and FI among male drug users in Tamil
Nadu, finding that 69% of PLHIV in their sample (n=68) were food insecure (53). The other
study was limited to low-income households with children connected to a network for
PLHIV in Maharashtra, and all but one were food insecure. It therefore only was able to
compare very low to low food security status, and the correlates were limited to socio-
economic characteristics (54).

The current study aims to fill this gap in knowledge about the role of FI in the lives of
PLHIV in India, which has the third highest number of PLHIV in the world (44), by
describing FI in a sample of PLHIV from Karnataka, South India. In addition, since prior
studies have mainly been conducted in (semi-) rural populations in developing areas (2, 4, 7,
8) or at-risk-populations such as the homeless or injecting drug users in resource-rich
countries (15, 17, 24), this study extends previous work by focusing on FI among more
mainstream and mostly urban PLHIV in a resource-limited setting. These findings could be
useful for similar populations in other urban setting in South Asia as well.

Our second objective was to examine the link between FI and mental health, independent of
HIV stigma. Based on previous research, we expected Fl to be related to a higher level of
depressive symptoms, and reduced QOL, and that this association could potentially be
stronger for women than men (23, 55, 56). Since several prior studies among PLHIV also
found that women had higher levels of FI (14, 57, 58) and depressive symptoms (23, 59),
and lower QOL than men (40, 60), we chose to analyze the results by gender.
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Setting and Sample

Procedures

Measures

Data for the current analyses are from a two-year longitudinal study on ART adherence and
drug resistance among PLHIV in Bengaluru (formerly Bangalore), the capital city of
Karnataka State (South India). Karnataka is one of six states with a high HIV prevalence,
according to India’s National AIDS Control Organization (NACO); it has an adult HIV
prevalence of 0.63% (61). Participants were recruited between August 2007 and November
2009 from two hospitals that served most PLHIV in the region at that time. One was a
public hospital (n = 283) and the other a private hospital, where patients received HIV-
related care from either a private physician (n = 93), or an ART center operating as a public-
private partnership and following NACO guidelines (n = 157). Both in the public hospital
and the ART center at the private hospital, the most common ART regimens (lamivudine +
stavudine or zidovudine + nevirapine or efavirenz) were available at no cost to patients with
a CD4 count below 200 cells/mm3. Eligibility criteria for the study were (1) age 18 years or
older and (2) on ART for at least 1 month at study enrollment. The FI measure was added in
January of 2010, and hence was available only for some respondents in their 18, 21, and/or
24 month follow-up interview. For the sake of simplicity, since we only used data from
these last three data collection waves, they are referred to below as Fl baseline, first and
second follow-up, respectively. Given our plan to analyze by gender, one respondent who
identified as neither male or female, but as third gender (*hijra’), was excluded, resulting in
a final sample of n=372 for the present analyses.

Potential participants were referred to the study by clinic staff or by screening staff at
outpatient clinic registration. In a private room, a trained interviewer assessed eligibility,
explained the study, and obtained written informed consent from interested participants. The
interviewer then administered a face-to-face interview that lasted approximately one hour
and included demographics, health history, ART regimen and adherence, HIV stigma and
other psychosocial factors. The questionnaire was developed in English, translated into
Kannada, Tamil and Telugu, and independently back-translated into English. Participants
were interviewed every three months for 24 months, with the FI measure included in the
final three assessment waves. To limit respondent burden, the full set of questions was asked
every six months, while the assessments in between did not contain the HIV stigma scales.
At every full assessment, blood was drawn also for CD4 cell count, HIV plasma viral load
measurement, and HIV genotypic resistance testing. More details can be found in Shet et al.
(62). The study protocol was approved by the institutional review boards of the University
of California, San Francisco; St John’s National Academy of Health Sciences, Bengaluru;
and the Indian Council of Medical Research.

The following measures were used in this study. All reliabilities reported are Cronbach’s a
from the current sample, at FI baseline.
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Food insecurity was measured with the Household Food Insecurity Access Scale (HFIAS)
(63), which has been widely used around the world (e.g., 58, 64—66). The HFIAS measures
how often in the past month (1) the respondent worried about having enough food for the
household (one item), (2) the respondent’s household was not able to eat qualitatively
desirable foods (three items), and (3) the respondent’s household did not have sufficient
quantities of food (five items) due to lack of resources. Response options range from 0
“no”/”never” to 3 “more than ten times.” Scoring guidelines classify respondents as food
secure, or mildly, moderately or severely food insecure (63). Reliability for this scale in our
sample was very good: Cronbach’s a = 0.94.

Depression was measured via the Beck Depression Inventory, version | (BDI) (67),
previously validated in South India (68). Responses to 21 items are added to create a
variable with a range from 0 to 62, with higher scores indicating more (or more severe)
depressive symptoms. Reliability was Cronbach’s a = 0.90.

Quality of Life was measured with 11 items from the short form of the Quality of Life
Enjoyment and Satisfaction Questionnaire (69). On a scale from 0 “very unsatisfied” to 3
“very satisfied”, participants indicated their satisfaction with their health, mood, finances,
etc. during the past week. An overall score was created as the mean of all items. Cronbach’s
a was 0.93.

HIV stigma—Various types of HIV stigma were assessed via measures described in
previous work (70). In each measure, 10 or 11 forms of discrimination or stigmatization of
PLHIV were listed (e.g., PLHIV being forced to move out of their home, HIV as
punishment for sins or karma). In the felt stigma measure (Cronbach a = 0.92) participants
were asked for each item how many people (0 “no one” to 3 “most people”) in their
community they perceived as holding this stigmatizing view. In the internalized stigma
measure (Cronbach a = 0.86) respondents indicated how strongly (0 “not at all” to 3 “a great
deal”) they believed that they deserved to be treated in a stigmatizing manner because of
their HIV infection. For the enacted stigma measure (Cronbach’s a = 0.84) participants
indicated whether or not they had experienced particular forms of stigmatization themselves,
while in the vicarious stigma scale (Cronbach’s a = 0.92) participants were asked how often
(0 “never” to 3 “frequently”) they had heard about these enacted stigma events happening to
other PLHIV. For the enacted stigma measure, affirmative responses were summed into a
total index score. For felt, internalized and vicarious stigma, an overall scale score was
calculated as the mean response over all items.

Disclosure avoidance was measured as the mean response on a 0 “never” to 3 “often” scale
to 15 items listing various strategies PLHIV might adopt to avoid disclosure of their HIV
status (e.g., describing their illness as tuberculosis, seeking health care outside of their
community). Reliability was a = 0.74.

HIV and ART related variables included number of side effects (out of 22) experienced in
the past three months, start date and cost of ART. Viral load (VL) was measured by an in-
house real time polymerase chain reaction with TAQMAN assay at Molecular Diagnostics
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and Genetics, Reliance Life Sciences, Mumbai, India, and undetectable VL was defined as a
plasma VL below 100 copies/ml.

Demographics included gender, age, marital status, number of children, place of residence,
education, personal income, and religion.

Descriptive analyses consisted of frequencies and percentages for categorical variables, and
the mean and standard deviation for continuous variables. Comparisons between men and
women were done via y?-test and t-test, respectively. Results reported are from Fl baseline.
Both follow-up waves showed comparable results.

The association between FI (independent variable) and depressive symptoms/QOL
(dependent variables) while controlling for potential covariates was assessed via multiple
linear regression. Given its distribution, FI was dichotomized as moderate or severe FI vs.
mild or no FI. Conceptually, this cut-off separates respondents with at most occasional
quality-related limitations from those forced to eat a limited variety or undesirable foods at
least sometimes, or whose food quantity was ever compromised in the past four weeks. The
BDI depression variable was first transformed by taking the natural logarithm (In) of the
original value + 0.1 (to eliminate scores of 0), to improve normality of its distribution (71).
After regression, the resulting coefficients were exponentiated to reverse the In-
transformation. This exponentiation allows interpretation of the results in terms of percent
change of BDI score in its original metric. The QOL variable’s distribution did not require
transformation.

To take full advantage of all available data from the cohort, we used data from the FI
baseline and the second follow-up, six months later, in the regression analyses. The first
follow-up was not included because it did not have stigma data. The interdependence
between the repeated measurements within the same individuals was handled by using
Generalized Estimating Equations (GEE), with robust standard errors. In addition to
controlling for HIV stigma, variables that were considered as potential covariates were side
effects and socio-demographics. Any of these variables that were bivariately associated with
the outcome at p<.20, were included in subsequent multivariate analyses.

Socio-demographic and HIV-related characteristics

Demographic and HIV-related information for the sample is presented in Table I. Thirty-five
percent of respondents were female. Their mean age was 35 years, while for male
participants it was 40 (p<0.001). At least 45% of both genders had ten or more years of
education. The majority of respondents in both groups were married, but the subgroup of
females also contained 46% formerly married respondents, mostly widows, compared to 7%
for men (p<0.001). Most respondents in both groups had children, were employed and of
Hindu religion. Apart from mean number of side effects —2.8 for women and 1.8 for men
(p=0.003) - there were no gender differences on the HIV-related variables. By the time
collection of FI data started, respondents had been on ART for an average of nearly 3 years,
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and nearly all were receiving their anti-retroviral drugs for free from the government.
Eighty-five percent had an undetectable VL.

Food insecurity

Table Il shows the levels of FI observed at all three waves, by gender. At the FI baseline,
over 80% of men and women were categorized as food secure. Food insecure men tended to
fall mostly in the mild FI category (7% of total) while food insecure women mostly reported
severe Fl (11% of total). About 5% in each group was moderately FI (overall p=0.01).
Results for the two follow-ups were similar, but showed a small shift in proportions for men
from mild to severe FI, and for women in the opposite direction, and the overall 42 tests
were no longer significant. Over the whole six-month follow-up period, 26% of women and
19% of men reported moderate or severe Fl during at least one assessment (p=0.11, not
shown in table).

Depressive symptoms, QOL and HIV stigma

Association

At the FI baseline interview, women had a significantly higher mean BDI depression score
than men (5.7 vs. 3.3, resp., p=0.01) and a significantly lower mean QOL score (2.0 vs. 2.1
resp., p=0.01) (Table I11). Women perceived stigmatizing community norms to be higher
than men (felt stigma mean 2.0 vs. 1.8, resp., p=0.03) while men reported higher mean
levels of internalized stigma (0.5 vs. 0.3, p<0.001). There were no significant gender
differences for enacted stigma (overall mean=0.5), vicarious stigma (overall mean=0.8) or
disclosure avoidance (overall mean=0.7).

of depressive symptoms with food insecurity

Table IV shows the exponentiated regression coefficients from the bivariate and multivariate
linear regressions of the In-transformed BDI scores on Fl, HIV stigma and other covariates.
The exponentiation allows interpretation of the results in terms of percent change in BDI
score. For men, FI was significantly associated with depressive symptoms, even after
adjusting for HIV stigma and other covariates. Moderately to severely food insecure men
had depression scores that were twice as high as more food secure men (exp(B)=2.00,
p=0.003). All HIV stigma related variables showed significant unadjusted coefficients, but
in the multivariate analyses, only internalized (exp(B)=2.76, p<0.001) and enacted stigma
(exp(B)=1.13, p=.004) remained significantly positively associated with depressive
symptoms. Both ART-related covariates were significantly associated with BDI scores as
well: each additional side effect was related to a 23% increase in BDI score (exp(B)=1.23,
p<0.001), and each additional month on ART with a 1% decrease (exp(B)=0.99, p=0.01).
Income earning men had about two-thirds the number of depressive symptoms of men
without income (exp(B)=0.64, p=0.04), and men with =10 years of education showed 43%
higher BDI scores than less educated men (p=0.02), controlling for the other covariates.

In contrast with men, women’s FI status was not significantly associated with their BDI
score. The only stigma variable significantly associated with depressive symptoms in
women was internalized stigma (exp(B)=2.26, p=0.004). ART side effects were associated
with a 23% increase in BDI score (p<0.001), just like for men. Multivariate results for the
demographic covariates, showed that, on average, married women had less than half the BDI
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scores of unmarried women (exp(B)=0.46, p=0.002), and Hindu women twice the BDI
scores of those of other religions (exp(B)=2.09, p=0.046).

of quality of life with food insecurity

Table V shows the results of the bivariate and multivariate linear regression analyses for the
QOL outcome. On average, moderately to severely food insecure men had a 0.12 point
lower QOL score (p=0.04) than more food secure men, when controlling for stigma and
other covariates. All HIV stigma related variables were significantly related to QOL
bivariately, but only the adjusted coefficient for disclosure avoidance was still significant in
the multivariate regression: higher levels of disclosure avoidance in men were related to
lower QOL (B=-0.12, p=0.004). Side effects were significantly negatively related to QOL
(B=-0.05, p<0.001) and mean QOL was 0.18 points higher for men with income than for
men without (p<0.001), again after controlling for other covariates.

Women’s QOL was significantly related to FI as well. After adjustment, women with
moderate to severe Fl had a 0.21 point lower mean QOL score than more food secure
women (p<0.001). Internalized and vicarious stigma were the only stigma variables included
in the multivariate regression of QOL, based on the bivariate results, and only the adjusted
coefficient of vicarious stigma was significant, indicating that women reporting higher
vicarious stigma had higher mean QOL scores (B=0.08, p=0.01). A higher mean level of
side effects was related to lower QOL in women (B=-0.04, p<0.001), and the only
demographic variable that remained significant in the multivariate regression was marital
status: married women showed a 0.10 point higher QOL score, on average, than unmarried
women (p=0.01).

Discussion

This study is the first to document household food insecurity among a broad sample of
PLHIV in India, and, to our knowledge, in resource-limited settings in Asia in general. We
found that about a fifth of respondents experienced moderate or severe FI during the six-
month period of data collection and that FI was linked to reduced psychological well-being,
especially among men. The level of FI we observed was lower than figures from sub-
Saharan Africa (2-10). This could be due to several factors, such as the fact that these
PLHIV were mostly from an urban area and purchase, rather than grow, most of their food
and hence were less immediately affected by drought, pests, etc. than subsistence farming
PLHIV in rural sub-Saharan Africa. Over three quarters of respondents were earning an
income, and this probably allowed most of them to generally provide at least quantities of
food perceived to be sufficient for their families (as is implied in the HFIAS categories of
food security and mild FI). The high level of employment was likely at least in part due to
the fact that the PLHIV in our sample had been on ART for on average nearly 3 years, and
none less than 1.5 years, and most had their HIV-infection under control and were well
enough to work. In addition, during their time on ART, some may have learned how to
access food or other aid, via information distributed at their ART clinic, NGO support
groups for PLHIV, or our study office. At the time of data collection, some NGOs did
provide food aid to some of its neediest members, and officially participants living below
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the poverty line qualified for government-subsidized rations of food grains, but no data were
available on participants’ actual receiving of food aid. We found no sustained significant
gender differences in Fl rates. In the first of the three waves available, women were
significantly more likely to report severe FI than men, but taking data from later waves and
from more participants into account, this trend did not remain significant. Previous studies
have reported mixed findings as well (13, 25, 57, 72).

This study demonstrated an association of FI with reduced psychological well-being, but
found that the relationship differed for men and women. Moderate to severe FI was
associated with lower QOL for both men and women, but FI’s association with depressive
symptoms was confirmed only for men. Previous research, by contrast, found that FI and
depression were associated for women, but not men (23, 55, 56). None of these studies,
however, were in India, and only Tsai et al.’s (23) was among PLHIV. A potential
explanation for the results obtained in our study, is that by the time food security becomes
compromised, one has made adjustments in other areas of life, resulting in a decrease in
overall satisfaction with one’s QOL, as was observed for both male and female participants
in this study. The differential results for depressive symptoms make sense when considering
that in Indian society men are expected to be the breadwinner, and hence FI could be
considered a sign that they are failing in this important task that society imposes on them,
and this could lead to their feeling depressed. Indian women, on the other hand, traditionally
are charged with using the means available to secure enough and good food to feed the
family, so when they have trouble achieving that, their QOL is affected, but not necessarily
their level of depression because their self-esteem is not so much at stake since they are not
expected to be the (main) breadwinner. Some of our other results are consistent with this
‘traditional gender role” explanation as well. For men earning income was significantly
related to a lower depression and higher QOL score, while for women the fact of being
married was. Further, internalized stigma results showed that men were more likely than
women to have internalized the shame of being HIV-positive, which could be another
indication of men feeling they have failed their families, especially if they became infected
through unprotected transactional sex, and subsequently infected their wife (73).

Mean levels of depressive symptoms were higher for the female than for the male PLHIV in
our study. This finding is different from several small-scale studies with PLHIV in India,
which found no significant gender differences (74-76), but it is consistent with results from
large-scale studies on the general population of India (77-79). In our study, women had a
lower overall QOL than men. Other studies among Indian PLHIV, using more detailed QOL
instruments with several subscales, generally showed that women had a lower QOL in some,
mostly psychological or feelings-related, domains but not others (40, 60, 80-82), which
could result in an overall QOL difference as observed in our study.

Results regarding the link between HIV stigma and depression were mostly consistent with
earlier work in South India (46, 48, 70), showing that enacted, and especially internalized
stigma were significantly related to higher levels of depressive symptoms. QOL was not as
strongly associated with HIV stigma as other studies in India have found (40, 49), possible
due to different instruments for both stigma and QOL. We did find that men who went to
greater lengths to avoid disclosure of their HIV infection had a lower QOL. For women, we
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found, unexpectedly, that higher levels of vicarious stigma were associated with better QOL.
Perhaps hearing more about stigmatization of other PLHIV made them feel more strongly
that, comparatively, their own QOL is not so bad.

This study did have some limitations. One is the cross-sectional nature of the analyses,
which prevents causal interpretation of the association between FI and psychological well-
being. Though we did have cohort data, it was only three waves of FI data on part of the
sample, and only two waves of stigma data. We decided cross-sectional analyses with a
sufficient sample for gender-based analyses and inclusion of all covariates we deemed
necessary, would allow us to draw more valid conclusions than time-lagged analyses on a
smaller sample or without the stigma covariates. With regard to causality, we feel that the
levels of depression observed generally were not so high that they would incapacitate a
person to work, as was supported by the high proportion of respondents with employment,
which makes it more likely that the depressive symptoms mostly were a consequence of Fl
rather than the other way around.

All data except VL was self-reported, which is susceptible to faulty memory and social
desirability. The latter would likely lead to underreporting of both FI and the outcomes,
given the shame attached both to mental health problems and FI. If respondents varied in
degree of susceptibility to social desirability and consequent underreporting on these
measures, it is possible that some of the apparent association between FI and mental health
problems was due to this social desirability bias. Finally, while we recruited from hospitals
that served most PLHIV in the area at that time to ensure representativeness of the sample,
generalizability of our findings beyond South Indian PLHIV is not certain.

We found that most PLHIV in this South Indian sample of long-time ART users were food
secure. PLHIV who did face moderate to severe food insecurity, reported lower QOL, as
well as, for men at least, higher levels of depression than more food secure PLHIV.
Interventions aimed at improving mental health of PLHIV have received increasing attention
in recent years, both because depression is a known risk factor for suboptimal adherence to
ART, and psychological well-being and QOL have become important goals onto themselves
since ART has drastically increased survival rates and made HIV a manageable chronic
health condition, even in more limited resource settings. Such interventions should consider
incorporating nutritional supplementation to enhance food security among PLHIV given its
potential synergistic benefits. Not only could the improved nutrition ameliorate HIV
outcomes physically, a higher level of food security might also alleviate psychological
distress and increase the quality of life of PLHIV. In India specifically, PLHIV suffering
from FI will hopefully benefit from the National Food Security Act of 2013 (83) which
expands the number of people entitled to subsidized food grains to about two-thirds of the
population. On a more structural level, providing income-earning opportunities for PLHIV,
particularly men, could have additional direct effects on psychological well-being, beyond
their positive effect on food security.

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Heylen et al.

Page 10

Acknowledgments

Th

e authors wish to thank all participants of the study, the dedicated project field staff in Bengaluru, India, and

Anna Suojanen for her translation of the abstract into Spanish. Financial support was provided by NIH/NIMH grant
RO1 MH067513-07 (Pl M. Ekstrand).

References
1.

10

11.

12

13.

14.

15.

Anderson SA. Core indicators of nutritional state for difficult-to-sample populations. J Nutr. 1990
Nov; 120(11):1559-99. [PubMed: 2243305]

. Birbeck GL, Kvalsund MP, Byers PA, et al. Neuropsychiatric and socioeconomic status impact

antiretroviral adherence and mortality in rural Zambia. Am J Trop Med Hyg. 2011 Oct; 85(4):782—
9. [PubMed: 21976587]

. Cantrell RA, Sinkala M, Megazinni K, et al. A pilot study of food supplementation to improve

adherence to antiretroviral therapy among food-insecure adults in Lusaka, Zambia. J Acquir
Immune Defic Syndr. 2008 Oct 1; 49(2):190-5. [PubMed: 18769349]

. Mamlin J, Kimaiyo S, Lewis S, et al. Integrating nutrition support for food-insecure patients and

their dependents into an HIV care and treatment program in Western Kenya. Am J Public Health.
2009 Feb; 99(2):215-21. [PubMed: 19059851]

. Palar K, Wagner G, Ghosh-Dastidar B, Mugyenyi P. Role of antiretroviral therapy in improving

food security among patients initiating HIV treatment and care. Aids. 2012 Nov 28; 26(18):2375-
81. [PubMed: 22948270]

. Bahwere P, Deconinck H, Banda T, Mtimuni A, Collins S. Impact of household food insecurity on

the nutritional status and the response to therapeutic feeding of people living with human
immunodeficiency virus. Patient Prefer Adher. 2011; 5:619-27.

. Nagata JM, Magerenge RO, Young SL, Oguta JO, Weiser SD, Cohen CR. Social determinants,

lived experiences, and consequences of household food insecurity among persons living with HIV/
AIDS on the shore of Lake Victoria, Kenya. Aids Care. 2012; 24(6):728-36. [PubMed: 22150119]

. Weiser SD, Tsai AC, Gupta R, et al. Food insecurity is associated with morbidity and patterns of

healthcare utilization among HIV-infected individuals in a resource-poor setting. Aids. 2012 Jan 2;
26(1):67-75. [PubMed: 21904186]

. Young SL, Natamba BK, Luwedde FA, et al. Severe household food insecurity is highly prevalent

and associated with suboptimal breastfeeding practices among HIV-positive women in rural
Uganda. J Int Aids Soc. 2012 Oct.15:231-2.

. Franke MF, Kaigamba F, Socci AR, et al. Improved retention associated with community-based
accompaniment for antiretroviral therapy delivery in rural Rwanda. Clin Infect Dis. 2013 May;
56(9):1319-26. [PubMed: 23249611]

Anema A, Weiser SD, Fernandes KA, et al. High prevalence of food insecurity among HIV-
infected individuals receiving HAART in a resource-rich setting. Aids Care. 2011; 23(2):221-30.
[PubMed: 21259135]

. Bansah AK, Holben DH, Basta T. Food insecurity is associated with energy insecurity and
depression among indviduals living with HIVV/AIDs in rural Appalachia. Faseb J. 2011 Apr.
25:770.19.

Kalichman SC, Cherry C, Amaral C, et al. Health and treatment implications of food insufficiency
among people living with HIV/AIDS, Atlanta, Georgia. J Urban Health. 2010 Jul; 87(4):631-41.
[PubMed: 20419478]

McMahon JH, Wanke CA, Elliott JH, Skinner S, Tang AM. Repeated assessments of food security
predict CD4 change in the setting of antiretroviral therapy. Jaids-J Acq Imm Def. 2011 Sep 1,
58(1):60-3.

Shannon K, Kerr T, Milloy MJ, et al. Severe food insecurity is associated with elevated
unprotected sex among HIV-seropositive injection drug users independent of HAART use. Aids.
2011 Oct 23; 25(16):2037-42. [PubMed: 21811140]

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Heylen et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Page 11

Vogenthaler NS, Hadley C, Lewis SJ, Rodriguez AE, Metsch LR, del Rio C. Food insufficiency
among HIV-infected crack-cocaine users in Atlanta and Miami. Public Health Nutr. 2010 Sep;
13(9):1478-84. [PubMed: 20074395]

Vogenthaler NS, Kushel MB, Hadley C, et al. Food insecurity and risky sexual behaviors among
homeless and marginally housed HIV-infected individuals in San Francisco. Aids Behav. 2013
Jun; 17(5):1688-93. [PubMed: 23086429]

Wang EA, McGinnis KA, Fiellin DA, et al. Food insecurity is associated with poor virologic
response among HIV-infected patients receiving antiretroviral medications. J Gen Intern Med.
2011 Sep; 26(9):1012-8. [PubMed: 21573882]

Weiser SD, Frongillo EA, Ragland K, Hogg RS, Riley ED, Bangsberg DR. Food insecurity is
associated with incomplete HIVV RNA suppression among homeless and marginally housed HIV-
infected individuals in San Francisco. J Gen Intern Med. 2009 Jan; 24(1):14-20. [PubMed:
18953617]

Weiser SD, Young SL, Cohen CR, et al. Conceptual framework for understanding the bidirectional
links between food insecurity and HIV/AIDS. Am J Clin Nutr. 2011 Dec; 94(6):1729s—39s.
[PubMed: 22089434]

Friis H. Micronutrient interventions and HIV infection: a review of current evidence. Trop Med Int
Health. 2006 Dec; 11(12):1849-57. [PubMed: 17176350]

Oguntibeju OO, van den Heever WM, Van Schalkwyk FE. The interrelationship between nutrition
and the immune system in HIV infection: a review. Pak J Biol Sci. 2007 Dec 15; 10(24):4327-38.
[PubMed: 19093495]

Tsai AC, Bangsberg DR, Frongillo EA, et al. Food insecurity, depression and the modifying role of
social support among people living with HIV/AIDS in rural Uganda. Soc Sci Med. 2012 Jun;
74(12):2012-9. [PubMed: 22513248]

Vogenthaler NS, Hadley C, Rodriguez AE, Valverde EE, del Rio C, Metsch LR. Depressive
symptoms and food insufficiency among HIV-infected crack users in Atlanta and Miami. Aids
Behav. 2011 Oct; 15(7):1520-6. [PubMed: 20099017]

Tsai AC, Hung KJ, Weiser SD. Is food insecurity associated with HIV risk? Cross-sectional
evidence from sexually active women in Brazil. Plos Med. 2012 Apr.9(4):e1001203. [PubMed:
22505852]

Weiser SD, Palar K, Frongillo EA, et al. Longitudinal assessment of associations between food
insecurity, antiretroviral adherence and HIV treatment outcomes in rural Uganda. Aids. 2014 Jan
2; 28(1):115-20. [PubMed: 23939234]

Anema A, Wood E, Weiser SD, Qi JZ, Montaner JSG, Kerr T. Hunger and associated harms
among injection drug users in an urban Canadian setting. Subst Abuse Treat Pr. 2010 Aug 26.5:20.

Kinyanda E, Hoskins S, Nakku J, Nawaz S, Patel V. Prevalence and risk factors of major
depressive disorder in HIV/AIDS as seen in semi-urban Entebbe district, Uganda. BMC
Psychiatry. 2011 Dec 30.11:205. [PubMed: 22208452]

Dibaba Y, Fantahun M, Hindin MJ. The association of unwanted pregnancy and social support
with depressive symptoms in pregnancy: evidence from rural Southwestern Ethiopia. BMC
Pregnancy Childbirth. 2013; 13:135. [PubMed: 23800160]

Hadley C, Patil CL. Seasonal changes in household food insecurity and symptoms of anxiety and
depression. Am J Phys Anthropol. 2008 Feb; 135(2):225-32. [PubMed: 18046777]

Ramsey R, Giskes K, Turrell G, Gallegos D. Food insecurity among adults residing in
disadvantaged urban areas: potential health and dietary consequences. Public Health Nutr. 2012
Feb; 15(2):227-37. [PubMed: 21899791]

Willows N, Veugelers P, Raine K, Kuhle S. Associations between household food insecurity and
health outcomes in the Aboriginal population (excluding reserves). Health Rep. 2011 Jun; 22(2):
15-20. [PubMed: 21848128]

Sharkey JR, Johnson CM, Dean WR. Relationship of household food insecurity to health-related
quality of life in a large sample of rural and urban women. Women Health. 2011 Jul 22; 51(5):
442-60. [PubMed: 21797678]

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Heylen et al.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

52.

Page 12

Palermo T, Rawat R, Weiser SD, Kadiyala S. Food access and diet quality are associated with
quality of life outcomes among HIV-infected individuals in Uganda. Plos One. 2013; 8(4):e62353.
[PubMed: 23638049]

Hatzenbuehler ML, O’Cleirigh C, Mayer KH, Mimiaga MJ, Safren SA. Prospective associations
between HIV-related stigma, transmission risk behaviors, and adverse mental health outcomes in
men who have sex with men. Ann Behav Med. 2011 Oct; 42(2):227-34. [PubMed: 21533623]

Li L, Lee SJ, Thammawijaya P, Jiraphongsa C, Rotheram-Borus MJ. Stigma, social support, and
depression among people living with HIV in Thailand. AIDS Care. 2009 Aug; 21(8):1007-13.
[PubMed: 20024757]

Onyebuchi-lwudibia O, Brown A. HIV and depression in Eastern Nigeria: The role of HIV-related
stigma. Aids Care. 2014; 26(5):653-7. [PubMed: 24134053]

Wu DY, Munoz M, Espiritu B, et al. Burden of depression among impoverished HIV-positive
women in Peru. J Acquir Immune Defic Syndr. 2008 Aug 1; 48(4):500-4. [PubMed: 18614919]
Zelaya CE, Sivaram S, Johnson SC, Srikrishnan AK, Suniti S, Celentano DD. Measurement of
self, experienced, and perceived HIV/AIDS stigma using parallel scales in Chennai, India. AIDS
Care. 2012; 24(7):846-55. [PubMed: 22272891]

Mahalakshmy T, Premarajan K, Hamide A. Quality of life and its determinants in people living
with human immunodeficiency virus infection in Puducherry, India. Indian J Community Med.
2011 Jul; 36(3):203-7. [PubMed: 22090674]

Greeff M, Uys LR, Wantland D, et al. Perceived HIV stigma and life satisfaction among persons
living with HIV infection in five African countries: a longitudinal study. Int J Nurs Stud. 2010
Apr; 47(4):475-86. [PubMed: 19854440]

Rao D, Chen WT, Pearson CR, et al. Social support mediates the relationship between HIV stigma
and depression/quality of life among people living with HIV in Beijing, China. Int J STD AIDS.
2012 Jul; 23(7):481-4. [PubMed: 22844001]

Holzemer WL, Human S, Arudo J, et al. Exploring HIV stigma and quality of life for persons
living with HIV infection. J Assoc Nurses AIDS Care. 2009 May-Jun;20(3):161-8. [PubMed:
19427593]

NACO. Annual Report 2012-2013. New Delhi, India: Department of AIDS Control; 2013.

FAO, WFP, IFAD. The State of Food Insecurity in the World 2012 - Economic growth is
necessary but not sufficient to accelerate reduction of hunger and malnutrition. Rome, Italy: Food
and Agriculture Organization; 2012.

Charles B, Jeyaseelan L, Pandian AK, Sam AE, Thenmozhi M, Jayaseelan V. Association between
stigma, depression and quality of life of people living with HIV/AIDS (PLHA) in South India - a
community based cross sectional study. BMC Public Health. 2012; 12:463. [PubMed: 22720691]

Jeyaseelan L, Kumar S, Mohanraj R, Rebekah G, Rao D, Manhart LE. Assessing HIV/AIDS
stigma in South India: validation and abridgement of the Berger HIV Stigma scale. AIDS Behav.
2013 Jan; 17(1):434-43. [PubMed: 22246514]

Steward WT, Chandy S, Singh G, et al. Depression is not an inevitable outcome of disclosure
avoidance: HIV stigma and mental health in a cohort of HIV-infected individuals from Southern
India. Psychol Health Med. 2011 Jan; 16(1):74-85. [PubMed: 21218366]

Thomas BE, Rehman F, Suryanarayanan D, et al. How stigmatizing is stigma in the life of people
living with HIV: a study on HIV positive individuals from Chennai, South India. Aids Care. 2005
Oct; 17(7):795-801. [PubMed: 16120496]

Swaminathan S, Padmapriyadarsini C, Yoojin L, et al. Nutritional supplementation in HIV-
infected individuals in South India: a prospective interventional study. Clin Infect Dis. 2010 Jul 1;
51(1):51-7. [PubMed: 20509768]

Swaminathan S, Padmapriyadarsini C, Sukumar B, et al. Nutritional status of persons with HIV
infection, persons with HIV infection and tuberculosis, and HIV-negative individuals from
Southern India. Clin Infect Dis. 2008 Mar 15; 46(6):946-9. [PubMed: 18279043]

Nyamathi A, Sinha S, Ganguly KK, Ramakrishna P, Suresh P, Carpenter CL. Impact of protein
supplementation and care and support on body composition and CD4 count among HIV-infected
women living in rural India: results from a randomized pilot clinical trial. AIDS Behav. 2013 Jul;
17(6):2011-21. [PubMed: 23370835]

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Heylen et al.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

Page 13

Tang AM, Bhatnagar T, Ramachandran R, et al. Malnutrition in a population of HIV-positive and
HIV-negative drug users living in Chennai, South India. Drug Alcohol Depen. 2011 Oct 1; 118(1):
73-7.

van Elsland SL, van der Hoeven M, Joshi S, Doak CM, Ponce MC. Pressure cooker ownership and
food security in Aurangabad, India. Public Health Nutr. 2012 May; 15(5):818-26. [PubMed:
22017820]

Wu Z, Schimmele CM. Food insufficiency and depression. Sociol Perspect. 2005 Win;48(4):481—
504.

Carter KN, Kruse K, Blakely T, Collings S. The association of food security with psychological
distress in New Zealand and any gender differences. Soc Sci Med. 2011 May; 72(9):1463-71.
[PubMed: 21481507]

Normen L, Chan K, Braitstein P, et al. Food insecurity and hunger are prevalent among HIV-
positive individuals in British Columbia, Canada. J Nutr. 2005 Apr; 135(4):820-5. [PubMed:
15795441]

Tsai AC, Bangsberg DR, Emenyonu N, Senkungu JK, Martin JN, Weiser SD. The social context of
food insecurity among persons living with HIV/AIDS in rural Uganda. Soc Sci Med. 2011 Dec;
73(12):1717-24. [PubMed: 22019367]

Simbayi LC, Kalichman S, Strebel A, Cloete A, Henda N, Mgeketo A. Internalized stigma,
discrimination, and depression among men and women living with HIV/AIDS in Cape Town,
South Africa. Soc Sci Med. 2007 May; 64(9):1823-31. [PubMed: 17337318]

Vigneshwaran E, Padmanabhareddy Y, Devanna N, Alvarez-Uria G. Gender differences in health
related quality of life of people living with HIVV/AIDS in the era of highly active antiretroviral
therapy. N Am J Med Sci. 2013 Feb; 5(2):102—7. [PubMed: 23641370]

NACO. National AIDS Control Programme, Phase Il - State Fact Sheets. New Delhi, India:
Department of AIDS Control; 2012.

Shet A, DeCosta A, Heylen E, Shastri S, Chandy S, Ekstrand M. High rates of adherence and
treatment success in a public and public-private HIV clinic in India: potential benefits of
standardized national care delivery systems. BMC Health Serv Res. 2011; 11:277. [PubMed:
22004573]

Coates, J.; Swindale, A.; Bilinsky, P. Household Food Insecurity Access Scale (HFIAS) for
Measurement of Household Food Access: Indicator Guide. Vol. 3. Washington, D.C: Food and
Nutrition Technical Assistance Project, Academy for Educational Development; 2007.

Weiser SD, Bangsberg DR, Kegeles S, Ragland K, Kushel MB, Frongillo EA. Food insecurity
among homeless and marginally housed individuals living with HIVV/AIDS in San Francisco. Aids
Behav. 2009 Oct; 13(5):841-8. [PubMed: 19644748]

Vargas Puello V, Alvarado Orellana S, Atalah Samur E. Food insecurity among elderly people in
15 districts of the great Santiago Area; an unresolved issue. Nutr Hosp. 2013 Sep-Oct;28(5):1430-
7. Spanish. [PubMed: 24160196]

Pasricha SR, Black J, Muthayya S, et al. Determinants of anemia among young children in rural
India. Pediatrics. 2010 Jul; 126(1):e140-9. [PubMed: 20547647]

Beck AT, War CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression.
Arch Gen Psychiatry. 1961; 4(6):561-71. [PubMed: 13688369]

Chandra PS, Gandhi C, Satishchandra P, et al. Quality of life in HIV subtype C infection among
asymptomatic subjects and its association with CD4 counts and viral loads - a study from South
India. Qual Life Res. 2006 Dec; 15(10):1597—-605. [PubMed: 17033910]

Endicott J, Nee J, Harrison W, Blumenthal R. Quality of life enjoyment and satisfaction
questionnaire: a new measure. Psychopharmacol Bull. 1993; 29(2):321-6. [PubMed: 8290681]
Steward WT, Herek GM, Ramakrishna J, et al. HIV-related stigma: adapting a theoretical
framework for use in India. Soc Sci Med. 2008 Oct; 67(8):1225-35. [PubMed: 18599171]

Allison, P. Multiple Linear Regression - A Primer. Thousand Oaks, CA: Pine Forge Press; 1999.

Tiyou A, Belachew T, Alemseged F, Biadgilign S. Food insecurity and associated factors among
HIV-infected individuals receiving highly active antiretroviral therapy in Jimma zone Southwest
Ethiopia. Nutr J. 2012 Jul.23:11.

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Heylen et al.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Page 14

Malave S, Ramakrishna J, Heylen E, Bharat S, Ekstrand ML. Differences in testing, stigma, and
perceived consequences of stigmatization among heterosexual men and women living with HIV in
Bengaluru, India. Aids Care. 2014; 26(3):396-403. [PubMed: 23869716]

Chandra PS, Ravi V, Desai A, Subbakrishna DK. Anxiety and depression among HIV-infected
heterosexuals—a report from India. J Psychosom Res. 1998; 45(5):401-9. [PubMed: 9835233]

Sahay S, Phadke M, Brahme R, et al. Correlates of anxiety and depression among HIV test-seekers
at a Voluntary Counseling and Testing facility in Pune, India. Qual Life Res. 2007 Feb; 16(1):41-
52. [PubMed: 17091367]

Gupta S. Reducing anxiety and depression among HIV positive patients. Pakistan Journal of Social
and Clinical Psychology. 2009; 7(1):1-12.

Poongothai S, Pradeepa R, Ganesan A, Mohan V. Prevalence of depression in a large urban South
Indian population—The Chennai Urban Rural Epidemiology Study (CURES-70). Plos One. 2009;
49)

Rai D, Zitko P, Jones K, Lynch J, Araya R. Country- and individual-level socioeconomic
determinants of depression: Multilevel cross-national comparison. Br J Psychiatry. 2013; 202(3):
195-203. [PubMed: 23349294]

Maier W, Génsicke M, Gater R, Rezaki M, Tiemens B, Urzla RF. Gender differences in the
prevalence of depression: A survey in primary care. J Affect Disord. 1999; 53(3):241-52.
[PubMed: 10404710]

Chandra PS, Satyanarayana VA, Satishchandra P, Satish KS, Kumar M. Do men and women with
HIV differ in their quality of life? A study from South India. AIDS Behav. 2009 Feb; 13(1):110-7.
[PubMed: 18654846]

Kohli RM, Sane S, Kumar K, Paranjape RS, Mehendale SM. Assessment of quality of life among
HIV-infected persons in Pune, India. Qual Life Res. 2005 Aug; 14(6):1641-7. [PubMed:
16110943]

Solomon S, Venkatesh KK, Brown L, et al. Gender-related differences in quality of life domains of
persons living with HIV/AIDS in South India in the era prior to greater access to antiretroviral
therapy. AIDS Patient Care STDS. 2008 Dec; 22(12):999-1005. [PubMed: 19072106]
Government of India - National Advisory Council. National Food Security Bill. Government of
India; 2011. Available from: http://nac.nic.in/pdf/nfsb_final.pdf [Accessed April 16, 2014]

AIDSBehav. Author manuscript; available in PMC 2016 August 01.


http://nac.nic.in/pdf/nfsb_final.pdf

Page 15

Heylen et al.

Author Manuscript

‘syuedionted @ 104 e1ep BuISSIW 0) 8NP SBJeWa) #ZT Pue Safew 6e2=U,,

e(2z-0) 193449 apIs Jo "ON

€000 8c'e (€e) 8¢ (s2) 871 (82) 172
90 v.o-  (0vT) gve (zet) 96  (se1) ¢se 1YV UO SYON
100°0> 1€°6- (c8) zse (c8) 66 (s8) €8¢ s1eak ‘aby
anjen-d  anpea-l (@s) uesin (@s) uesn  (Qs) uesiw
190 9z0 (r€8) €0T (8s8) soz  (1'98) 80 ©PE0I [BIIA 3ERSI3PUN
8.0 vZo  (6'96) GeT (6's6) €ez  (z96) 8SE 14V 88i
020 v9T  (1'68) GTT (0e6) 9ze  (L'16) THE nputH :uoib1ey
(1) ez (zet) ze (Sv1)  ¥§ €2
(01e) ov (ove) 8 (e'ee)  ver 4
(01e) o (00e) €2 (rog) ett T
(6'02) /L2 (zze) vs (812) 18 0
€L0 6C'T :UBJPIIYd JO JBquINN
(Lsy)  6s (99) ot (coo) s patsew AlisLuio-
Te) v (8v1) 98 (g01) o¥ paLiew JaAsN
(z18) 99 (982) 16T  (T'69) /ST paLLeN
100°0> 0078 smels e
100°0> €res (899 2L (6'88) 91z (r'1L) s8¢ awoaul sey/pakojduia
(e€2) o¢ (e'92) 9 (e'se) 6 sIKOT <
(212) 8¢ (s08) L (rze)  eot sIA 0T
(zoe) 6€ (8'82) oL (e'62) 60T sik6—v
(0 6 () st (€1 1z siky >
(821) €z oy o1 (go1) or 3UON
200 S6'TT :uoneanp3l
(%) u (%) u (%) u
enea-d aneA-¥  TgZI=U) BWOM (Erg=U) BIN  (2/e=U) IV ols1eIe YD

auljaseq |4 1e siuapuodsay Jo sonsiiaoeley) parelay-AlH pue siydelbowsq
| ||qeLl
Author Manuscript

Author Manuscript Author Manuscript

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



Page 16

Heylen et al.

(se0)9ze (cT0) 88'g (t00) L£TT (enje-d) ¥
(82) o1 (zv) ot (oom) 1T (Tv)8 (6'01) 0T (CFR7 [EEIEIEN
(Lv)9 (2'9) 91 (59)9 (Lg) 11 (r9) s (89) 6 1 8yeI9po
(Te) vy (09 et (8M¢e (¢9) ot Dt (Tt 14 PN
(7'v8) 80T (T'v8) T0Z (228) 16 (0'38) ¥9T1 (928) 92 (9v8) zet Ainaas poo4

(8zT=U) LBWOM  (BEZ=U) LI  (OTT=U) LBWOM  (E6T=U) LBIN  (¢6=U) ULBWOM  (9GT=U) LB

dn-mo|jo4 puodes dn-mojjo4 114 aulpsed fore (14) A1anoesu | poo4

(%) u :(SW14H) 9]eas $$999W A111NJ3suU| poo4 P|OYasnoH uo paseg Al1Indasu| pooH
I 3|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



Page 17

Heylen et al.

Author Manuscript

‘syuedioned 6 104 e1ep m:_mm__\,_m

wyiieBo feanteu ‘uj A10jusaul uoissaidaq s,3999 ‘|AQQ :SUOHBIABIGGY

690  OvO0- (o) L0 wo)Lo  (G0)L0  (g-0)sdoueplone ainsofosia
€00  €Te- (L0o)oz (Lo)sT (£0)6T (€ - 0) ewbns 324
GT0  SPI- (2'0)80 (zo)2o  o)so (€ — 0) ewbns snoLeAIA
wo  veT- (o1) 20 w1nso  (ETS0 (TT - 0) eWbNS pajoeus
100°0> 9z'e (s0) €0 (zo)so  (90)s0 (€ — 0) ewbns pazijeussul
100 192 (o) 0z wotz ooz (€ —0) a7 40 Anpend
7000 68'C (6150 (61)T0- (0D TO (T'v - €¢-) xopur 1@Q u
100 TCE- (7'6) L'S (0g)ee  (69TY (z9-0) xapur 109
:uoissaidag
enfea-d enpeAd  (vzT=U) UoWoM  (6ez=u) Loy e E9EU) IV (eBue.) ajgerrep

(as) ueay :ewBNS-AIH pue sawoaino Buiag-|laMn [8o160]0ydAsd oy seanduasag

lraiqeL

Author Manuscript Author Manuscript Author Manuscript

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



Page 18

Heylen et al.

T = dn-mojjoy pug ‘0 = uljaseq I,
10113 plepuels 1snqoJ ‘IS “IUB10144300 UoIssalBai parenuauodxs (g)dx3 suoneinsiqay

"pajenuau0dxa 818 SIUBIONB0D UOISSaIBal ‘OLIaW [eulBlIo ay) 01 UINial O “UOISSaIfal Jeaul| 810J8q PaWIOSURI}-U| SEM 8100S UoIssaidsp |ag 310N

180  (120)€0T 9g0  (#T'0)98°0 el
9v00  (LL0)60C  T000  (rT)ELe 600 (87°0) 59T €00 (86'0) €v'C nputH
G6'0 (t00) 20T €00 (91°0) ¥5°0 200 (zz0)evT €10 (te0) or'T uolyeanpa sik T 2
190 (to'0) 10T 800 (zo0) €01 190 (to'0) 10T sieak ‘aby
2000 (TTO)9ro 1000  (IT0) TYO 900 (10890 2000  (zT’0)evo paLUeN
280 (ez°0) v6°0 €10 (6700051 ¥0'0 wTo)v90 100 (¥1T0) S7°0 aliooul seH

GE0 (T0'0) 66°0 100 (10°0) 66'0 ST0 (10'0) 66°0 1YV stjuow jo 'oN

7000> (¥00)€ZT  TO00> (¥00)62T 7T000> (¥00)€CT  T000>  (¥OO)¥E'T $10849 9pIs JO 'ON

190 (Lzo)trT 290 (9T°0) Z6'0 100 (€€°0) S9'T  @duBpIOAR BINSO[ISIA
680 (¥1°0) €01 6T°0 (8T°0) T2'T G660 (eT0)T0T  TO00>  (¥2'0)S8'T ewbns snoLedIA

120 (tzo) vzt AN (9r0) ezt  1000> (STO)¥E'T ewbns 3je4

Sv'0 (Tro)80T  v000 (SO0 ETT  TO00>  (L00) TET ewbns pajoeus
v000  (¥90)92Z T000> (980)26'Z T000> (6€0)9.Z T000>  (L¥0)L9°€ ewbns pazifeussiu]
70 (evo)oet LT0 (z90)99T €000  (Lr0)ooz  T000> (26'0)96'C 14 819A3s-2JRI9POIN

d (35) (@)dx3 d (35) (@)dx3 d (3s) (@)dx3a d (35) (@)dx3
pasnipy pasnipeun pesnipy pasnipeun
USLUO AN (=10 saelenod

Japuao) Aqg ‘swoldwAs aaIssaldaq 1oy SjusidIyao) uolssalbay Jeaul] parenuauodx3 paisnipy pue paisnipeun

Al 3lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDSBehav. Author manuscript; available in PMC 2016 August 01.



Page 19

Heylen et al.

= dn-, ‘0=
T = dn-mojio} pyz ‘0 = duljaseq EW

1048 pJepuels 1SNQOJ ‘IS “JUBI01LI800 UOISSaIfal ‘g :SUOIBIAIGQY

110  (b00)900- €10  (v00)900- 00  (€00)200-  v00  (€0°0) L0°O- el

0.0 (800 eoo- €00 (L00)STO- €50 (80°0) 500 nputH

880 (s00) T0'0 €00  (S00)TTO 89°0 (¥00) 20'0 anpa sih OT =

¥90  (200)T000- Sv0'0  (2007) TO0- 00 (€007 £00°0- sieak ‘aby

100 (#0'0) 0T'0 200 (S00€T0 190 (¥0'0) 20'0 800 (50'0) 60°0 paLUeN

660  (500)T000 TO00> (5000870  TOOO  (L00)2T0 aliooul seH

650 (200) 1000 87’0  (200)T000- LYV Syou jo ‘oN

1000> (100) ¥0'0- T00'0> (T0°0)S0'0- TOO'0>  (T0°'0) S00-  TO00>  (T0°'0) 90°0- $109443 8pIs JO 'ON

090  (v00)200- 000  (v0'0)cT0- TO00> (rO'0) 9T'0-  BOUBPIOAE BINSO|ISIA

100 (€0'0) 80'0 To (€00 v00 G20 (€00 €00- TO00>  (€0°0) OT'0- ewbns snoLedIA

120 (o0)T00- 120  (€00)TO0-  TOOO  (€0°0) 80°0- ewbns 3je4

o0 (t00)t00- 820 (100)€000- 100 (T0°0) ¥OO- ewbns pajoeus

910 (#0°0)50°0- 100 (S00) ¥T0-  GEO (e0'0)e00- 1000  (€0°0) OT'O- ewbns pazifeussiu]

1000> (S00)Tz0- 1000 (L00)€z0- v00  (900)2ZT0-  TOOO  (L0°0) €T0- 14 819A3s-2JRI9POIN
d (38) 4 d (3S) 4 d (3s) 4 d (3S) 4

pasnipy pasnipeun pasnipy pasnipeun
USLUOAA (=1 saelenod

Author Manuscript

Japuas) Aq ‘a4 JO Aljend Joy sjusidlyao) uoissalbay Jeaul] paisnipy pue paisnipeun

A 3lgeL

Author Manuscript

Author Manuscript

Author Manuscript

AIDSBehav. Author manuscript; available in PMC 2016 August 01.





