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Abstract

Health disparities in access to antiretroviral therapy (ART) as well as the demands of long-term
medication adherence have meant the full benefits of HIV treatment are often not realized. In
particular, food insecurity has emerged as a robust predictor of ART non-adherence. However,
research is limited in determining whether food insecurity uniquely impedes HIV treatment or if
food insecurity is merely a marker for poverty that interferes more broadly with treatment. This
study examined indicators of poverty at multiple levels in a sample of 364 men and 157 women
living with HIV recruited through an offering of a free holiday food basket. Results showed that
61% (N = 321) of participants had experienced at least one indicator of food insecurity in the
previous month. Multivariate analyses showed that food insecurity was closely tied to lack of
transportation. In addition, food insecurity was associated with lacking access to ART and poor
ART adherence after adjusting for neighbourhood poverty, living in an area without a supermarket
(food desert), education, stable housing, and reliable transportation. Results therefore affirm
previous research that has suggested food insecurity is uniquely associated with poor ART
adherence and calls for structural interventions that address basic survival needs among people
living with HIV, especially food security.

HIV infection is clinically manageable when patients can access and adhere to antiretroviral
therapies (ART). (1) Unfortunately, health disparities in access to ART as well as the
demands of long-term medication adherence have meant that the full benefits of HIV
treatment are often not realized. (2 3) Adverse social conditions of poverty are among the
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most consistent predictors of disease progression and morbidity in people living with HIV.
(4) Food insecurity, defined as limited access to nutritious food to meet dietary needs for an
active and healthy life, is prevalent in US urban centers among people living with HIV. (5,
6) Nearly half of HIV positive individuals receiving drug treatment in British Columbia,
Canada are food insecure, a rate that is five times greater than the general Canadian
population. (7) Studies conducted in San Francisco and Atlanta also show that despite
considerable social and health resources in the US there are alarmingly high-rates of food
insecurity in people living with HIV. (8-10)

Food insecurity is a known barrier to accessing and adhering to ART. (11) In a study of
homeless and marginally housed people living with HIV in San Francisco, Weiser et al. (12)
found that one in three persons were severely food insecure. Among those taking ART,
more than half were food insecure and food insecurity was associated with incomplete
adherence and unsuppressed HIV. (13) Ultimately, food insecurity in combination with
being underweight as well as overweight can contribute to the mortality of people living
with HIV. (14-16) Food insecurity is directly related to malnutrition, obesity, and metabolic
syndrome, all of which significantly predict mortality in people living with HIV. (4, 17, 18)
Food insecurity can also interfere with the absorption of medications and pharmacokinetics
of ART, placing individuals at further risk of disease progression. (19) Recent research
shows that food insecurity among people living with HIV contributes to immune system
decline, and increases the odds of hospitalizations more than two-fold. (20)

Food insecurity is only one of multiple facets of poverty, each of which can interfere with
ART adherence and health outcomes. (21) For example, lack of housing is also associated
with poor access to treatment and medication non-adherence in people living with HIV. (22)
Similarly, lack of transportation impacts attending health care appointments and disrupts
medication adherence. (23,24) Not having adequate transportation will also impede the
ability to gain access to food, especially for individuals living further distances from
supermarkets and grocery stores, so called food deserts. More generally, lack of resources,
daily stressors, and life disruptions that come with living in impoverished neighborhoods all
potentially impede HIV treatment and health outcomes. (25, 26) Thus far, research has
rarely examined multiple challenges of poverty in relation to treatment and health outcomes
in people living with HIV.

In the current study we investigated co-occurring multiple facets of poverty among people
living with HIV who experience food insecurity. The study was guided by Conservation of
Resources Theory (27, 28), which posits that lack of resources, especially those most
essential and basic to survival, expose individuals to stress and expend internal resources to
cope with everyday challenges. Limited resources associated with poverty therefore impact
coping and stress management, which in turn directly interferes with health behaviors
including medication adherence. In this study, we examined the prevalence of food
insecurity and associated poverty markers in people living with HIV. We used a sampling
frame designed to over-recruit people living with HIV in need of food. We compared
individuals who have recently experienced food insecurity to those who were food secure on
distal (e.g., neighbourhood poverty, living in a food desert) and proximal (e.g., housing,
transportation) indicators of poverty. Finally, we tested multivariable models to determine
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the independent associations of demographic characteristics and poverty markers with HIV-
related health characteristics.

Participants and Setting

Measures

Participants were 364 men and 157 women living with HIV infection in Atlanta
metropolitan, a city with over 23,000 reported cases of AIDS. Mirroring the national HIV
epidemic, the poverty rate in Atlanta is 21% compared to the state of Georgia’s 14%, and
12% of Atlanta residents have incomes below 50% of the poverty line.

Participants completed a survey to assess demographic, social, and health characteristics,
food insecurity, housing, transportation, HIV treatment access and ART adherence. Surveys
were collected anonymously with assistance provided to participants as requested. We also
asked each participant to step on a scale to obtain his or her body mass index (BMI).

Demographic characteristics—Participants were asked their gender, age, years of
education, income, ethnicity, employment status, and provided the 5-digit postal code for the
place they were currently residing.

Health characteristics—We asked participants their current CD4 cell count and most
recent HIV RNA viral load. These health markers were coded for clinically meaningful
categories, which have been found reliable and valid, rather than absolute values. (29)
Participants also reported the year they first tested HIV positive and whether they were
currently taking ART. For those who were receiving ART, we used a visual analogue rating
scale to assess ART adherence over the previous month. The visual analogue adherence
rating scale asks individuals to indicate on a 100-point continuum how much of their ART
they have taken in the past month, anchored by 0%, 50% and 100%. The standard
instructions are designed to counter socially desirable response biases by acknowledging
that it can be difficult to take ART. (30) Scores on this rating scale correlate with adherence
obtained by unannounced pill counts (r = .48) and are significantly associated with HIV
suppression. (31-33) In addition, we dichotomized adherence ratings using 85% of
medications taken as a cut-off for acceptable adherence. (34) We also asked participants to
indicate whether they had run out of ART or had to choose between ART and food in the
previous month. Finally, we calculated participant’s BMI from their height and weight
obtained at the time of the survey.

Proximal indicators of poverty—To measure food insecurity we adapted four items
from a standard food security measure. (35) Each indicator of food insecurity in the previous
month was responded to as having occurred or not occurred. Indicators of food insecurity in
the previous month were summed to provide an index score. We also asked participants if
they had received food stamps, meals from social services, and meals from faith-based
groups in the previous month. We also asked participants if they had stable housing and
whether they had reliable transportation to both their health care provider and where they
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access food. Specifically, participants indicated whether they did not have a place to stay in
the past month, and whether they were unable to get to a health appointment or were unable
to get to where they obtain their food/meals.

Distal indicators of poverty—Using participant’s postal code, we determined the
poverty rate and food access for the place that they currently resided. Poverty rates were
obtained from the 2011 American Community Survey data from the US Census. We
obtained the percentage of zip-code level population that fell below the US poverty line, as
determined from the poverty status of all individuals assessed in the population. We also
assessed participants’ access to food. Using data from the United States Department of
Agriculture Economic Research Service http://www.ers.usda.gov/data-products/food-access-
research-atlas) we determined whether participants lived in a zip code defined as a food
desert. Specifically, food access was delineated for census tracts using 1-mile demarcations
to the nearest food market for urban areas. We therefore dichotomously coded whether
participants resided or did not reside in proximity of 1-mile of a food market.

We conducted a cross-sectional survey of people living with HIV in Atlanta, GA, USA. The
study was conducted in November, 2012 at a community-based research site. People living
with HIV were notified that they could obtain a holiday food basket ($25 value) through
notices posted at local infectious disease clinics and AlIDS-related social services as well as
word-of-mouth. Individuals called the research office to schedule their food pick-up time.
Participants were required to prove their HIV positive status by presenting a photo-
identification along with a name matching ART prescription, HIV clinic card, or other
verification of HIV status. During the course of the food distribution, we asked participants
to complete an anonymous survey and to step on a scale to obtain their height and weight.
Nearly every person (98%) picking up the food basket agreed to complete the survey. The
University of Connecticut Institutional Review Board approved all of the study procedures.

Data Analyses

We used logistic regressions to examine the social and health characteristics of people living
with HIV who were and were not food insecure in the previous month. Participants who
endorsed any one indicator of food insecurity were defined as food insecure. We first
examined demographic and health characteristics of the food secure and insecure groups
using bivariate regression models. We also examined the associations between each of the
four food insecurity indicators and the proximal (i.e., education, housing, transportation) and
distal (i.e., poverty rate and food desert status) indicators of poverty. For these models we
report the overall significance and odds ratios for each poverty marker. Comparisons of food
secure and food insecure participants were performed for treatment and health indicators
with proximal and distal markers of poverty included in the models. We report the adjusted
odds ratios for each health indicator. Finally, we performed a three-stage hierarchical
logistic regression to compare the food secure and food insecure groups on (1) demographic
characteristics, (2) poverty markers, and (3) health indicators, with adjusted odds ratios
reported for each respective model.
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Comparisons of food secure and food insecure people living with HIV on socio-
demographic and poverty markers are shown in Table 1. As expected, results showed that
food insecurity was associated with multiple poverty markers, including fewer years of
education, greater likelihood of unstable housing, lack of transportation for health care and
food/meals and a greater likelihood of receiving food from faith-based services.

Logistic regression models that tested the association between indicators of food insecurity
and proximal and distal markers of poverty are shown in Table 2. All of the multivariable
models were significant, indicating that all of the food insecurity indicators were related to
the broader spectrum of poverty markers. Examination of the adjusted odds ratios for each
variable entered in the models shows that the neighbourhood poverty rate and residing in a
food desert were not significantly associated with any indicators of food insecurity.
Adequate transportation was the only proximal poverty marker consistently related to food
insecurity, with stable housing associated with two of the four food insecurity indicators;
eating less than needed due to a lack of money and not having sufficient food to eat for a
whole day. Years of education were only related to the composite food insecurity index.

Food insecurity, HIV treatment and health outcomes

Hierarchical

Tale 3 shows the associations of food insecurity and health status in unadjusted and adjusted
multivariable models. Results indicated that relative to their food secure counterparts, people
living with HIV who were food insecure were significantly less likely to be taking ART,
were less adherent to ART, had run out of their medications, and had to choose between
medications and food. All of these associations remained statistically significant after
adjusting for the proximal and distal poverty markers. In addition, food insecurity was
associated with a greater likelihood of having a lower CD4 cell count in the unadjusted
model, but was not significant when adjusted for other poverty markers.

models

Results of the hierarchical logistic regression models testing associations between food
insecurity and health status markers are shown in Table 4. In the first model, age and gender
were not associated with food insecurity. For model 2, we found that education and lack of
transportation were related to food insecurity. In the final model adjusting for all other
factors, lack of transportation to food remained significantly associated with food insecurity,
and food insecurity was associated with poorer ART adherence, running out of ART, and
having to choose between medications and food.

Discussion

Results of the current study replicate past research to show that people living with HIV
infection who experience food insecurity are at risk for sub-optimal HIV treatment
adherence and disparate health outcomes. Food insecurity was significantly related to not
receiving ART and poorer ART adherence even after adjusting for all other poverty
markers. While food insecurity was related to lower CD4 cell counts in the unadjusted
model, other poverty markers accounted for this relationship and viral suppression was not
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significant. Although food insecurity is a marker for the broader constellation of poverty
experiences, adjusted regression models showed that only lack of transportation was
uniquely associated with every indicator of food insecurity. Our final multivariable model
indicated that after adjusting for all relevant demographic, poverty, and health
characteristics, food insecurity remained significantly associated with poorer HIV treatment
adherence including running out of medications and having to choose between accessing
food and medications. Thus, we affirmed previous research that suggests a unique
association between food insecurity and suboptimal medication adherence in a sample of
people living with HIV infection.

Our results failed to show an association between distal indices of poverty, specifically
neighborhood poverty rates and food desert demarcations, and HIV-related health markers.
Furthermore, distal indicators of poverty did not account for the association between food
insecurity and HIV treatment adherence. A likely explanation for these results is the high-
level of poverty found across all areas within which participants resided, specifically
Atlanta’s inner-city. Thus, while there was variation in levels of poverty across
neighborhoods, the range was restricted. Furthermore, there was variation in having a
supermarket nearby, defining a food desert. However, market proximity is irrelevant for
persons who cannot pay for food. Distal indicators of poverty may therefore lack sensitivity
to factors most central to treatment access and adherence. In contrast, proximal poverty
indicators, particularly access to food and transportation may have immediate impacts on
HIV treatment access, adherence, and health outcomes.

These findings should be interpreted in light of the study limitations. First, we relied on a
convenience sample that cannot be considered representative of people living with HIV
infection. We intentionally aimed to over sample people who may be experiencing food
insecurity by using a food give-away event to recruit our sample. Thus, our study cannot be
taken as a prevalence estimate of food insecurity among people living with HIV. Rather, our
sample reflects those persons living with HIV under conditions of poverty. The sample also
consisted of people who may not have been in care as well as those receiving care from a
wide-range of providers that likely varied in health services and prescription practices.
While we used state-of-the-science measures of self-reported ART adherence, health status
and food insecurity these data may still be subject to social response biases. Our data also do
not allow precise measurement of whether missed medication doses occurred in relation to
times when food was scarce as well as other conditions of poverty. With these limitations in
mind, we believe that our findings have implications for future research.

More concerning than sporadic single missed medication doses are prolonged periods of
treatment interruption.(36) Parienti et al. found that medication interruptions of 10 days
were associated with a 20% probability of antiretroviral therapy (ART) failure and
interruptions of 15 days were associated with a 50% probability of failure. Periodic
disruptions in meeting basic survival needs, particularly access to food, may therefore be
more detrimental to treatment than periodic forgetting to take medications. In addition, lack
of transportation to the pharmacy and having to choose between food and medications are
likely to result in periods of missed medications that place people at high-risk for developing
treatment resistant strains of HIV. These results therefore show that non-adherence resulting
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from food insecurity and lack of transportation will require targeted solutions that go far
beyond any attempts to improve individual’s pill taking routines and strategies.

There is evidence that increasing access to food improves treatment adherence among
people living with HIV in resource-impoverished places. (37) In Haiti, for example, lvers et
al. (38) showed marked improvements in both body mass index and medication adherence
when food was provided. Improving adherence in the context of poverty will therefore
require structural approaches to supporting adherence. However, the challenges facing
individuals in our sample were not tapped by broad societal indices of poverty such as
neighbourhood poverty rates or geographical demarcations of food access. The association
between poverty and health for our sample therefore lies between the broad distal geo-social
level (macro-factors) and intrapersonal characteristics (micro-factors). Thus, resources are
most needed to address indicators of poverty that are proximal to the individual but outside
of their immediate control. Strategies for providing food access, transportation, and
uninterrupted prescription refills will likely have their greatest impact on people faced with
greatest challenges to adherence posed by conditions of poverty.

Acknowledgments

This project was supported by National Institute of Alcohol Abuse and Alcoholism Grant R01-AA021471.

References

1. Bangsberg D, Kroetz DL, Deeks S. Adherence-resistance relationships to combination HIV
antiretroviral therapy. Current HIV/AIDS Reports. 2007; 4:65-72. [PubMed: 17547827]

2. Zhang S, Senteio C, Felizzola J, Rust G. Racial/ethnic disparities in antiretroviral treatment among
HIV-infected pregnant Medicaid enrollees, 2005-2007. Am J Public Health. 2013; 103(12):e46—
e53. Epub 2013/10/19. [PubMed: 24134365]

3. Reif SS, Whetten K, Wilson ER, McAllaster C, Pence BW, Legrand S, et al. HIV/AIDS in the
Southern USA: A disproportionate epidemic. AIDS Care. 2013 Epub 2013/08/16.

4. Jarrett OD, Wanke CA, Ruthazer R, Bica I, Isaac R, Knox TA. Metabolic syndrome predicts all-
cause mortality in persons with human immunodeficiency virus. AIDS Patient Care STDs. 2013;
27(5):266-271. Epub 2013/05/09. [PubMed: 23651103]

5. Franke MF, Murray MB, Munoz M, Hernandez-Diaz S, Sebastian JL, Atwood S, et al. Food
Insufficiency is a Risk Factor for Suboptimal Antiretroviral Therapy Adherence among HIV-
Infected Adults in Urban Peru. AIDS Behav. Epub 2010/08/18.

6. 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. 13(9):1478-
1484. Epub 2010/01/16. [PubMed: 20074395]

7. Normen L, Chan ES, Braitstein P, Annema A, Bondy G, Montaner J. Food inseurity and hunger are
prevalent among HIV-positive indivudals in Britsh Columbia, Canada. Journal of Nutrition. 2005;
135:820-825. [PubMed: 15795441]

8. Kalichman SC, Pellowski J, Kalichman MO, Cherry C, Detorio M, Caliendo AM, et al. Food
insufficiency and medication adherence among people living with HIVV/AIDS in urban and peri-
urban settings. Prevention science : the official journal of the Society for Prevention Research.
2011; 12(3):324-332. Epub 2011/05/25. [PubMed: 21607719]

9. Kalichman SC, Watt M, Sikkema K, Skinner D, Pieterse D. Food Insufficiency, Substance Use, and
Sexual Risks for HIV/AIDS in Informal Drinking Establishments, Cape Town, South Africa. J
Urban Health. 2012 Epub 2012/06/07.

J Community Health. Author manuscript; available in PMC 2014 December 19.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kalichman et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Page 8

Kalichman SC, Cherry C, Amaral C, White D, Kalichman MO, Pope H, et al. Health and treatment
implications of food insufficiency among people living with HIVV/AIDS, Atlanta, Georgia. J Urban
Health. 2010; 87(4):631-641. Epub 2010/04/27. [PubMed: 20419478]

Ivers LC, Cullen KA, Freedberg KA, Block S, Coates J, Webb P. HIV/AIDS, undernutrition, and
food insecurity. Clin Infect Dis. 2009; 49(7):1096-1102. Epub 2009/09/04. [PubMed: 19725790]

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 Epub 2009/08/01.

Weiser SD, Frongillo EA, Ragland K, Hogg RS, Riley ED, Bangsberg DR. Food insecurity is
associated with incomplete HIV RNA suppression among homeless and marginally housed HIV-
infected individuals in San Francisco. J Gen Intern Med. 2009; 24(1):14-20. Epub 2008/10/28.
[PubMed: 18953617]

Weiser SD, Fernandes KA, Brandson EK, Lima VD, Anema A, Bangsberg DR, et al. The
Association Between Food Insecurity and Mortality Among HIV-Infected Individuals on HAART.
J Acquir Immune Defic Syndr. 2009 Epub 2009/08/14.

Crum-Cianflone N, Tejidor R, Medina S, Barahona |, Ganesan A. Obesity among patients with
HIV: the latest epidemic. AIDS Patient Care STDs. 2008; 22(12):925-930. Epub 2008/12/17.
[PubMed: 19072098]

Crum-Cianflone NF, Roediger M, Eberly LE, Vyas K, Landrum ML, Ganesan A, et al. Obesity
among HIV-infected persons: impact of weight on CD4 cell count. AIDS. 2010; 24(7):1069-1072.
Epub 2010/03/11. [PubMed: 20216300]

van der Sande MA, Schim van der Loeff MF, Aveika AA, Sabally S, Togun T, Sarge-Njie R, et al.
Body mass index at time of HIV diagnosis: a strong and independent predictor of survival. J
Acquir Immune Defic Syndr. 2004; 37(2):1288-1294. Epub 2004/09/24. [PubMed: 15385737]

Paula AA, Falcao MC, Pacheco AG. Metabolic syndrome in HIV-infected individuals: underlying
mechanisms and epidemiological aspects. AIDS research and therapy. 2013; 10(1):32. Epub
2013/12/18. [PubMed: 24330597]

Alghamdi AA, Sheth T, Manowski Z, Djoleto OF, Bhatnagar G. Utility of Cardiac CT and MRI
for the Diagnosis and Preoperative Assessment of Cardiac Paraganglioma. J Card Surg. 2009 Epub
2009/08/18.

Weiser SD, Hatcher A, Frongillo EA, Guzman D, Riley ED, Bangsberg DR, et al. Food Insecurity
Is Associated with Greater Acute Care Utilization among HIV-Infected Homeless and Marginally
Housed Individuals in San Francisco. J Gen Intern Med. 2012 Epub 2012/08/21.

Pellowski JA, Kalichman SC, Matthews KA, Adler N. A pandemic of the poor: social
disadvantage and the U.S. HIV epidemic. Am Psychol. 2013; 68(4):197-209. Epub 2013/05/22.
[PubMed: 23688088]

Leaver CA, Bargh G, Dunn JR, Hwang SW. The effects of housing status on health-related
outcomes in people living with HIV: a systematic review of the literature. AIDS Behav. 2007;
11(6 Suppl):85-100. Epub 2007/08/09. [PubMed: 17682940]

Boehme AK, Davies SL, Moneyham L, Shrestha S, Schumacher J, Kempf MC. A qualitative study
on factors impacting HIV care adherence among postpartum HIV-infected women in the rural
southeastern USA. AIDS Care. 2013 Epub 2013/10/15.

Tuller DM, Bangsberg DR, Senkungu J, Ware NC, Emenyonu N, Weiser SD. Transportation Costs
Impede Sustained Adherence and Access to HAART in a Clinic Population in Southwestern
Uganda: A Qualitative Study. AIDS Behav. 2009 Epub 2009/03/14.

Aiello AE, Simanek AM, Galea S. Population levels of psychological stress, herpesvirus
reactivation and HIV. AIDS Behav. 2010; 14(2):308-317. Epub 2008/02/12. [PubMed: 18264753]
Latkin CA, Curry AD, Hua W, Davey MA. Direct and indirect associations of neighborhood
disorder with drug use and high-risk sexual partners. Am J Prev Med. 2007; 32(6 Suppl):S234—
S241. Epub 2007/08/19. [PubMed: 17543716]

Alvaro C, Lyons RF, Warner G, Hobfoll SE, Martens PJ, Labonte R, et al. Conservation of
resources theory and research use in health systems. Implement Sci. 2010; 5:79. Epub 2010/10/22.
[PubMed: 20961445]

J Community Health. Author manuscript; available in PMC 2014 December 19.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kalichman et al.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 9

Hobfoll SE. Conservation of resources and disaster in cultural context: the caravans and
passageways for resources. Psychiatry. 2012; 75(3):227-232. Epub 2012/08/24. [PubMed:
22913498]

Kalichman SC, Rompa D, Cage M. Reliability and validity of self-reported CD4 lymphocyte count
and viral load test results in people living with HIV/AIDS. Int J STD AIDS. 2000; 11(9):579-585.
Epub 2000/09/21. [PubMed: 10997499]

Simoni J, Kurth AE, Pearson C, Pantalone DW, Merrill J, Frick P. Self-Report Measures of
Antiretroviral Therapy Adherence: A Review with Recommendations for HIV Research and
Clinical Management. AIDS Behavior. 2006; 10:227-331. [PubMed: 16783535]

Bangsberg D, Hecht FM, Charlebois ED, Chesney M, Moss A. Comparing objective measures of
adherence to HIV antiretroviral therapy: Electronic medication monitors and unannounced pill
counts. AIDS and Behavior. 2001; 5:275-281.

Giordano TP, Guzman D, Clark R, Charlebois ED, Bangsherg D. Measuring adherence to
antiretroviral therapy in a diverse population using a visual analogue scale. HIV Clinical Trials.
2004; 5:74-79. [PubMed: 15116282]

Hiltner S. The Tuskegee Syphilis Study under review. Christ Century. 1973; 90(43):1174-1176.
Epub 1973/11/28. [PubMed: 11662609]

Bangsberg D. Less Than 95% adherence to nonnucleoside reverse-transcriptase inhibitor therapy
can lead to viral suppression. Clinical Infectious Diseases. 2006; 43:939-941. [PubMed:
16941380]

Coates, J.; Swindale, A.; Bilinsky, P. USAID. Washington, DC: Academy for Educational
Development; 2007. Household Food Insecurity Access Scale (HFIAS) for Measurement of Food
Access: Indicator Guide.

Parienti JJ, Das-Douglas M, Massari V, Guzman D, Deeks SG, Verdon R, et al. Not all missed
doses are the same: sustained NNRTI treatment interruptions predict HIV rebound at low-to-
moderate adherence levels. PLoS ONE. 2008; 3(7):e2783. Epub 2008/07/31. [PubMed: 18665246]

Cantrell RA, Sinkala M, Megazinni K, Lawson-Marriott S, Washington S, Chi BH, 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; 49(2):190-195. Epub 2008/09/05.
[PubMed: 18769349]

Ivers L, Chang Y, Jerome G, Freedberg K. Food assistance is associated with improved body mass
index, fod security, andd attendance to clinicc in an HIV program in central Haiti: A roospective
observationa study. AIDS Reseach and Therapy. 2010

J Community Health. Author manuscript; available in PMC 2014 December 19.



Page 10

Kalichman et al.

NIH-PA Author Manuscript

10 >d

-

‘o1 > Q+

:310N
Tv'1-980 OTT 8¢ 19 0e I8 sz <Ing
187607 <91 €S 90T 6E  ¥ZT  SA0IAIGS PASEC-UIe WOIS POO) SBAIS0RY
66T-880 €£T 9 2. 6z 16 $301A3S [B100S WOJ) [B8LU S3AI208Y
STT-050 9,0 €9 0T ¢ TeC sduels pooy san1a0aY
66'8—5E  «x79S  gg 9/ 8 ve 391N0S Pooy 0} UonElodsue.) SHIeT
06'.-v8C 3LV g 95 9 0z 21u11 0} uorepodsuel) SYoeT
v6Z-TTT  «'8T 2 €5 0T €t Buisnoy ajqeisun
S5T-0L0  ¥OT e 69 98 LTI 11953 P00 Ul S3PISaY
£9T-8v0 860 8 96T 86  EIE pakojdwisun
€8T-/90 ¥60 16 18T 26  G6C UBOLIBWY UBDLIYY
so1-vro  +890 o 05 ge 0T a[ewsad
S, 0sT 19 ¥z alen

% N % N
Z0T-660 00T 80T 292 0Tl 95 arer Auanod
00T-¥60 260 8L 62T TL 2Vl +AIH Buisa) 2ouIs sIeap
VTT-¥60 ¥OT T2  ¥el 8T €2l uoneanps
860-660 360 68 6y 5L g8y aby
10%56 ¥0 as W a W onsuaoeseyD
(00Z =N) (Tze=N)

21N23su| poo4

21N23S PO0-

"AIH yum Buial) ajdoad a1n2asul pooy pue aindas pooy Jo sansLaldeIeyd

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Community Health. Author manuscript; available in PMC 2014 December 19.



Page 11

Kalichman et al.

10 >d
-
‘50" >d
*
:910N
80 0T wxb 9 8¢ AT 709 ge o0z J01ea1pul 3uo Auy
T 1S 14
0T €9 e
6 67 4
8 144 T
¢9  TcE 0
$103B21PUI JO JaquINN
L0 0T 06 JC 60 LS 21 Y] "pooy 186 03 Asuow yBnoua 10U sem a1ay) asnedaq Aep ajoym e 1o} Jes Jou pig
L0 0T 9 97 0T LE95 ST 0eT POO0J pioyfe 3,UpINOI 3sNeaaq Jes Jou pIp Ing A1Buny sepn
80 0T xS 87 TT LLT8 €8 el pooy Joj Asuow yBnoua 3,Usem asnessq papasu ueyy ssa| a1y
60 0T a7 eT TT LBSE 82 9yT  asow Ang 0} Asuow yBnoua 3, usem aIal) asnedaq sfeal paddiss 40 sjeaw Jo dzIS 3yl IND
149s8@ aley uoneyod X UIUOA Ised
pooq4  Auanod  -suedl  BuisnoH uomeanp3  [BPON % N

.40 19poIA paisnipy

"AIH yum Buiai] ajdoad Buowre siaxew A1anod J1ay1o pue siojedlpul A1LINdasul pooy JO SUOIIRIJ0SSY

NIH-PA Author Manuscript

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Community Health. Author manuscript; available in PMC 2014 December 19.



Page 12

Kalichman et al.

NIH-PA Author Manuscript

10 >d
XX
‘50 >d
N
:3]0N
€T 197-080 ¥T 02 €2 ¥l ¢€ peO| [eIIA 8]qRI081ag
A z29z-v01 9T 09 99 v 80T 00§ > +Ad
€9 zoe-evy  «0L T€ €9 9 8T  SUONEDIPAW 7 POO) USIMIA] BSO0YD O} PeH
07T G2G-0LT  «9C 6T g8 L €2 LYV J01no suny
30 Gr0-TE0  «30  vE ¥S 0z 6§ aJeypy 68 >
S0 190-120 +70 18 65T 26 962 LYV sanIedsy
¥o
do'fpy  10%S6  fpeun % N % N
24ndasu| 9.NJ23S
poo4 poo4

"AIH yum Buial] ajdoad a1n2asul pooy pue aindas pooy JO sansLIadeIeYd YijeaH

€9l|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Community Health. Author manuscript; available in PMC 2014 December 19.



Page 13

Kalichman et al.

10 >d
¥ ¥

‘50 >d
*

130N

Try-180 88T
0£2-¥90 12T
8T'8-62T 3¢
TEL-EET  xCCE
760020  AE70
89°0r-6v'0  8v'v

VTST-TZZ  «8L'S  282T-TT7  4x1CS
T6'9-180 92  v9'Lv0T  «18¢
ST'e-€80  €0T  SEV-650 19T
0v1-660 STT  6€T-10T 31T
WI-T80 990  erT-v€0  0L0
VOT-160 00T  €0T-L60 00T

peo| [elIA 3]qe181aQ
00S > A2

SUOITRDIPAIAl PUB POO) USBMISQ aS00Y9 01 peH
14V JO N0 suny

sleypy 98 >

14V Buineosy

€>00|9

pooy/uoiyeniodsuel) 3oe

J1uljo/uoIEHOdSUR YIBT]

Buisnoy ajgeisun

uoieanp3

118sap pooy Ul apIsay

ajel Auanod

Z>p01g

ZET-1€0 S90  82T-S60 990  8YT-S€0  ¥9°0 13pUID

€0T-¥60 860  TOT-¥60 /60 00T-€60 /60 aby

10019

109656 "o 109656 4O 10%S6 WO onsieRIRYD
€ [9POIN Z 19PON T [9POW

"AIH yum Buial] ajdoad Buowre A111n2asul pooy Yiim paleloosse Salistiaiorieyd yijeay Jo sjapow uolssalbial onsibo] [ealyatelsiq

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Community Health. Author manuscript; available in PMC 2014 December 19.



