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ABSTRACT 
 

Aims: Nutritional status can be compromised by food insecurity which is common among HIV 
infected persons. Providing food assistance is expected to improve food insecurity and nutritional 
status among persons infected with HIV. This study aimed at examining the relationship of 
participating in the Supplemental Nutrition Assistance Program (SNAP), the largest food 
assistance program in the United States, with food security and nutritional status among HIV 
infected adults.   
Study Design: A cross-sectional study design was used in this study. 
Place and Duration of Study: This study was conducted in Miami, FL, USA, between April 2011 
and August 2012.  
Methodology: We included 159 HIV infected individuals in this study, 113 participants were SNAP 
recipients while 46 were not. All study participants were, however, eligible to participate in SNAP. 
Each participant completed demographic and food security surveys as well as dietary and nutrition 
status assessment. Statistical analyses were conducted using univariate and multivariate analyses. 
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Results: More than half (56%) of the sample experienced food insecurity and had inadequate 
intakes of several nutrients. There were no significant differences in food security level and 
nutritional status between SNAP participants and eligible non-participants, even after controlling for 
demographic and health characteristics. Individuals with very low food security had 4.7 times 
increased odds (95% CI: 1.29-17.38) of illicit drugs use, which was prevalent (38%) among HIV+ 
SNAP participants in Miami. Drug users were more than twice likely to have inadequate intakes of 
vitamins B1, B2, B6, and zinc, compared to non-drug users. 

 Conclusion: Our results do not support an association between SNAP participation and 
food security or nutritional status in this cohort of HIV infected individuals with prevalent 
substance abuse. However, it demonstrates that food insecurity and inadequate nutrient 
intake continues to be prevalent among HIV infected adults and it is related to drug abuse. 
Resources need to be identified and targeted at addressing both food insecurity and poor 
nutritional outcomes among populations of HIV infected adults. 

 
 
Keywords: Supplemental Nutrition Assistance Program (SNAP); food security; HIV infection; nutrition 

status; nutrient intake. 
 
1. INTRODUCTION  
 
Poor nutritional status is a predictor of morbidity 
and mortality in the course of HIV infection [1,2], 
even during antiretroviral treatment (ART) [3,4]. 
When compared to non-infected individuals, HIV 
infected persons have lower serum concentration 
of nutrients and are more susceptible to 
nutritional deficiencies [5-8]. With the advent of 
ART, morbidity and mortality in HIV infected 
individuals has improved, however, poor 
nutritional status is still present among many 
populations in the United States and in 
developing countries [3,9].  
 
Efforts to improve nutritional status during HIV 
infection, especially among those in limited 
resource settings, has included the provision of 
food assistance. These have been beneficial in 
improving nutritional status, however, they had 
no effect on immunologic outcomes [10-13]. A 
recent study conducted in Haiti found that HIV 
infected adults with low BMI, who lived in very 
poor socioeconomic conditions, were able to 
significantly increase their BMI when provided 
food assistance [14]. Similar findings, in addition 
to improvements in body composition, were 
reported from resource adequate settings, 
although the interventions only provided nutrient 
supplements with occasional counseling [15-18]. 
Nonetheless, these interventions produced 
significant changes in BMI and other measures 
of nutritional status [15,19], an indication that 
some forms of nutritional assistance are 
beneficial, especially for HIV infected persons 
with poor socioeconomic status. 
 
Food insecurity “exists whenever the availability 
of nutritionally adequate, and safe foods or the 

ability to acquire acceptable foods in socially 
acceptable ways, is limited or uncertain” [20]. 
Food insecurity is prevalent among HIV infected 
individuals regardless of setting [21-28]. It is 
linked with HIV disease through poverty, poor 
outlook of life, diminished functional capacity and 
unemployment, creating a vicious cycle that 
affects the severity of each condition [29]. 
Moreover, food insecurity impacts HIV disease 
transmission through increases in risky behaviors 
[28,30-33]. Poor mental health, including drug 
and alcohol use have also been associated with 
food insecurity among persons living with HIV 
[33]. 
 
Food insecurity for the HIV infected person 
increases the risk of experiencing compromised 
nutrition [29,34]. In developing countries, the 
provision of food aid in the form of ready-to-eat 
therapeutic foods or food rations to persons living 
with HIV, has ameliorated food insecurity [13,14]. 
Although food insecurity rates are high among 
persons living with HIV in developed countries 
[21,24,26,28], the literature is scarce on potential 
benefits of providing food aid to this population. 
In the United States, the Supplemental Nutrition 
Assistance Program (SNAP), formerly the Food 
Stamp Program, is the largest food assistance 
program provided to alleviate problems of food 
insufficiency in low income households [35]. The 
program provides monthly cash benefits on an 
electronic benefit transfer card. This card can be 
used in a manner similar to a bankcard in 
purchasing eligible food items (excludes hot-food 
items, alcoholic beverages, vitamin supplements 
and cigarettes) with retailers authorized to 
participate in the program. Though not 
conclusive, evidence shows that SNAP is 
effective in ameliorating food insecurity in the 
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general population, with demonstrated nutritional 
and health benefits from participation [36-40]. 
Due to its size, SNAP is most likely the food 
assistance program used by the majority of low 
income HIV infected adults. However, to date, 
there is no known study that has investigated the 
potential nutrition and food security benefits 
associated with participation in SNAP among HIV 
infected adults. The aim of this study is to 
investigate the relationship of participating in 
SNAP with food security and nutritional status of 
HIV infected adults in Miami, FL. The State of 
Florida has one of the highest number of HIV 
cases in the United States [41]. According to the 
Center for Disease Control and Prevention, 
Miami-Dade county (including the city of Miami) 
ranked first  and third respectively, in HIV and 
AIDS reported case rates in 2013 [41].  
Additionally, 16% of the residents of Miami-Dade 
County live below the federal poverty level [42]. 
With high incidence and prevalence rates of 
HIV/AIDS, and widespread poverty, Miami is an 
excellent site to study the relationship between 
HIV infection, participation in nutrition assistance 
programs, and nutritional health parameters. We 
hypothesized that participation in SNAP will be 
associated with significantly improved food 
security level and nutritional status. Parameters 
of nutritional status examined in this study 
include nutrient intake, anthropometric and body 
composition measurements, as well as 
biochemical indicators. The study was approved 
by the Institutional Review Board of the Florida 
International University (FIU). 
 

2. MATERIALS AND METHODS 
 
2.1 Study Design and Setting 
 
This was a cross-sectional study conducted 
between April 2011 and August 2012. Its 
purpose was to compare nutritional status and 
food security levels among HIV infected adults 
who were participating in SNAP and eligible non-
participants. Participants were recruited 
consecutively through the FIU-Borinquen HIV 
and Nutrition Research Clinic (HNRC), located in 
the Borinquen Health Care Center, Miami, 
Florida, and other local centers that provide HIV 
related services to low income infected 
individuals in Miami-Dade County, Florida. The 
HNRC conducts several large HIV and Nutrition 
related studies, and it is attended by several 
hundreds of persons living with HIV. Recruitment 
was conducted via flyers posted around these 
centers, referrals from case managers, and by 
word of mouth. Participants were considered 

eligible to participate in the study if they: (1) were 
18 years or older, (2) were participating in or 
eligible to participate in SNAP, and (3) had 
medical documentation of HIV seropositive 
status.  
 
Informed consent was obtained from eligible 
participants who were willing to participate. All 
who consented were scheduled to complete a 
study visit. Eligibility for SNAP was determined 
by the ACCESS Florida Pre-screening eligibility 
tool. This gathers information on income, assets, 
household size, and expenditure, and is used as 
a basic screening tool by the State of Florida for 
SNAP eligibility [43]. SNAP participation was 
defined as having received SNAP benefits for at 
least one month in the last 12 months. The visit 
also included completing a self-administered 
questionnaire and dietary, anthropometric, and 
body composition assessments. Complete blood 
chemistry (obtained within three months of the 
study visit) was also obtained from medical 
records. Assessments were completed by a 
professional nutritionist. A $10.00 incentive was 
given to participants for completing the study 
visit.  
 

2.2 Survey Instruments 
 
2.2.1 Demographic, socioeconomic and 

lifestyle information  
 
Several questions were used to assess the 
participants’ sociodemographic and economic 
status. Information collected included age, 
gender, race/ethnicity, country of birth, marital 
status, living with a child or not, education, 
employment, living conditions, monthly income, 
smoking status, recreational drug use, alcohol 
use, ART medication use, vitamin use, and the 
use of other food assistance programs. This 
questionnaire was field-tested prior to the 
initiation of the study among 21 HIV infected 
individuals. These individuals were recruited from 
the same sources as the study population and 
had similar characteristics as the study 
population. The questionnaire was revised based 
on the field-testing results. 
 
2.2.2 Food security 
 
Recent food security status was measured using 
the United States Department of Agriculture’s 
(USDA) 6-Item Short Form US Household Food 
Security Survey Module [44]. This brief survey 
was selected in order to decrease participant’s 
response burden. Although it is a shorter version 
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of the original 18-item questionnaire, it is able to 
measure food security and distinguish it from 
food insecurity [44]. It has enough specificity, 
sensitivity, and minimal bias compared to the 
original modules [44]. Food security scores were 
coded and calculated using standard methods. 
Responses of “often true”, “sometimes true”, 
“almost every month”, “some months but not 
every month” and “yes” were coded as 
affirmative (1). The total sum of affirmatives for 
all questions was considered the food security 
score [44]. The maximum score possible is 6 with 
higher scores indicating greater severity of food 
insecurity. Scores of 0-1 were classified as food 
secure, while 2-4 and 5-6 were classified as low 
food security and very low food security 
respectively. The latter two classifications are 
considered food insecurity [44].  
 
2.2.3 Nutritional status assessment 
 
2.2.3.1 Nutrient intake 
 
Using a 24-hour dietary recall, a professional 
nutritionist assessed dietary and nutrient intake 
of study participants. They were each queried 
about foods and beverages consumed the day 
prior to the study visit. The brand of food, 
cooking method used, and the amount 
consumed were all recorded to ensure the 
comprehensiveness of information collected. 
Food models and measuring cups were used as 
props to accurately estimate the quantity of food 
consumed. The dietary information collected was 
analyzed using NutriBase Professional Nutrition 
Software [45] to determine caloric and micro- 
/macronutrient composition. 
 
2.2.3.2 Body composition 
 
Participants’ height and weight were measured at 
the time of data collection. Height was measured 
without shoes using a wall mounted stadiometer. 
The results were recorded to the nearest 0.5 
inch. Each measurement was done with 
participants’ heels touching the base of the 
stadiometer. Participant’s weight was obtained 
with them wearing light clothing and no shoes. 
Weight was measured to the nearest 0.1 lbs. 
using a standard calibrated scale. BMI was 
calculated using Weight (kg)/ Height (m2). Body 
composition assessments were conducted using 
the bioelectrical impedance analysis (BIA) 
method [46]. Participants’ waist and hip 
circumference were measured and used to 
calculate waist-to-hip ratio. Waist circumference 
(cm) was measured using a non-stretchable tape 

measured at the narrowest point of the waist; hip 
circumference (cm) was measured at the widest 
point of the hip [47].  
 
2.2.3.3 Biochemical indicators 
 
Laboratory measurements of serum albumin, 
hemoglobin and hematocrit concentration were 
also obtained to assess nutritional status. These 
were obtained from medical records, either 
provided by participants, or they signed a HIPAA 
authorization of medical release form with which 
we secured this information directly from the 
provider. The laboratory records were required to 
be less than 3 months old from the day of the 
study visit and needed to contain complete blood 
chemistry results. 
 
2.3 Statistical Analysis 
 
Statistical analyses were conducted using SPSS 
version 21.0 for Windows [48]. Descriptive 
statistics were used in characterizing the 
participants and were expressed as mean ± 
standard deviation, or percentages. Differences 
in characteristics by SNAP participation status 
were compared using student’s t-test for 
continuous normally distributed variables, chi-
square test for categorical variables, and Mann-
Whitney U test for continuous variables that were 
not normally distributed.  
 

Average nutrient intakes were adjusted for total 
calorie intake [49] and the Mann-Whitney U test 
assessed the differences in nutrient intakes 
between SNAP participants and eligible non-
participants. Some of the body composition and 
blood chemistry variables were not normally 
distributed; as a result, both the Mann-Whitney U 
test and student’s t-test were used to assess the 
differences in the variables between the groups. 
The results from both tests were similar, thus, 
only those from the student’s t-test were 
reported. Adequacy of nutrient intake was 
determined using the Estimated Average Intake 
(EAR) requirements for each nutrient and 
Adequate Intake (AI) for nutrients whose EAR 
are yet to be determined [50]. Chi-square tests 
were then used to compare the adequacy of 
nutrient intake by SNAP participation status.  
 

Chi-square tests were also used to compare the 
severity of food insecurity by SNAP participation 
status. The associations between SNAP 
participation and 1) food security status and 2) 
nutritional status (dietary intake), were examined 
using logistic regression. The association 
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between SNAP participation and nutritional 
status (body composition and blood chemistries) 
was assessed using multiple linear regression. 
The regression models were built using SNAP as 
the independent variable and food security and 
nutrition status as the dependent variables. 
Variables controlled for in the logistic and 
multiple linear regression analyses were: age, 
gender, ethnicity, country of birth, living with a 
child or not, work status, household size, ART 
use, smoking status, alcohol use, drug use, 
vitamin use, and use of other food assistance 
programs. Participants with missing data (N=16) 
were excluded from the final analysis. The 
significance level for all analysis was set at 
P<.05. 
 

3. RESULTS  
 
3.1 Demographic Characteristics 
 
After providing informed consent, 175 
participants enrolled and participated in the 
study. However, due to missing data (such as 
SNAP participation status, food security status, 

etc.) only 159 were included in analyses. 
Participants were mostly male (67%), African-
American (75%), with a mean age of 46.81±8.03 
years. Over 90% were single, with nearly half 
(48%) without children. Over half (52%) reported 
having more than a high school education, with 
about 45% and 42% of participants claiming 
unemployment and disability respectively.  
 

The mean duration for program participation 
among SNAP recipients was 10.52±2.90 months. 
Significantly more SNAP participants (49%) were 
on disability than non-participants (24%), and 
fewer (39.8%) were unemployed compared to 

the non-participants (57%), P = .015, Φ = 0.23. 
As shown in Table 1, more SNAP participants 
(84%) were on ART compared to the non-

participants (65%), P = .001, Φ = 0.37. More 
SNAP participants used illicit drugs (38%) than 

non-participants (13.0%), P = .002, Φ = 0.25. 
The distribution of alcohol use also differed 
significantly by SNAP status, P = .03. Forty four 
percent of SNAP participants drank alcohol at 
least 2-3 times/week compared to only twenty six 
percent of non-participants. 

 
Table 1. Demographic characteristics by SNAP participation status among HIV infected adults 

 

Variable SNAP (n=113) Non-SNAP (n=46) P-value 
Agea 46.81±7.52 46.80±8.76 .99 
Male 77 (68.1) 30 (65.1) .72 
Ethnicity 
African American 
Hispanic 
White 
Other 

 
88 (77.9) 
17 (15.0) 
4  (3.5) 
4  (3.5) 

 
31 (67.4) 
7 (15.2) 
4 (8.7) 
4 (8.7) 

.27 

US born *** 103 (91.2) 30 (65.2) <.001 
Single 102 (90.3) 43 (93.5) .52 
No children 53 (46.9) 24 (48.8) .35 
More than  High School 63 (55.8) 20 (43.5) .16 
Employment status* 
Unemployed 
Employed 
On disability 

 
45 (39.8) 
13 (11.5) 
55 (48.7) 

 
26 (56.5) 
9 (19.6) 
11 (23.9) 

.02 

Monthly income < $1000 95 (84.1) 34 (73.9) .14 
Living condition 
Alone 
With family 
Shelter 

 
44 (38.9) 
52 (46.0) 
17 (15.0) 

 
18 (39.1) 
18 (39.1) 
11 (21.7) 

.55 

Uses of other food 
assistance 

16 (14.2) 7 (15.2) .86 

Smokes cigarettes 78 (69.0) 26 (56.5) .13 
Alcohol use 63 (55.8) 18 (39.1 .06 
Drug use** 43 (38.1) 6 (13.0) .002 
On ART*** 106 (93.8) 30 (65.2) <.001 
Takes vitamins 51 (45.1) 21 (45.1) .95 

aReported as mean±SD; All other variables are reported as n (%); ART: Antiretroviral therapy, *P<.05, **P<.01, ***P<.001 
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3.2 Association between SNAP Participa-
tion and Food Security 

 
About 32% of the sample experienced low food 
security while 24% experienced very low food 
security. There were no significant differences in 
the level of food security between groups. Nearly 
half (46%) of SNAP participants were food 
secure while 39% of non-SNAP participants 
experienced food security. Logistic regression 
examined the association between food security 
status and SNAP participation, controlling for 
confounding variables (Table 2). SNAP 
participation status was not significant in the 
logistic regression model.  
 
The logistic regression also identified 
relationships between levels of food security and 
some demographic characteristics. Individuals 
experiencing very low food security relative to 
those food secure had 4.7 times greater odds 
(95% CI: 1.29-17.38) of using illicit drugs, and 
8.3 times decreased odds [AOR= 0.12 (95% CI: 
0.02-0.85)] of having children at home. Similarly, 
those experiencing low food security compared 
to those who were food secure had 3.6 times 
greater odds (95% CI: 1.10-11.48) of illicit drug 
use, and 4.2 times greater odds (95% CI: 1.21-
14.37) of using other food assistance programs.  

3.3 Association between SNAP 
Participation and Nutrition Status 

 
No significant differences were seen in the 
nutrient and fiber intakes between SNAP 
participants and non-participants. Mean caloric 
intake for both groups was approximately 2000 
kcals per day. Energy adjusted protein intake for 
both groups was below the recommendation for 
healthy adults while carbohydrate intake was 
above recommendation. Both groups also 
consumed below recommended amounts for 
fiber. For about half of the nutrients assessed, 
more than 50% of the sample had intakes below 
the recommended Dietary Reference Intakes 
(DRI), whether EAR or AI. More than 90% had 
intakes below DRI requirements for vitamin E, 
potassium and magnesium. Vitamin D intake was 
below EAR for 100% of the study sample. In 
those receiving SNAP, duration of participation  
as a continuous variable did not significantly 
change nutrient intake. There were no 
statistically significant differences in percentages 
of participants with intake below DRI for any of 
the nutrients by SNAP participation status               
(Table 3).  
 

 
Table 2. Logistic regression of food security on SNAP participation status among HIV  

infected adults 
 

Food security status SNAP participation 
           Unadjusted             Adjusted 
OR 95% CI OR 95% CI 

Food secure ---- ---- ---- ---- 
Low food security 0.76 0.34-1.68 0.69 0.24-1.98 
Very low food security 0.75 0.32-1.79 0.45 0.14-1.46 

Model controlled for age, gender, ethnicity, country of birth, living with a child or not, work status, household size, 
ART use, smoking status, alcohol use, drug use, vitamin use, and use of other food assistance programs 

 
Table 3. Percentages of HIV infected adults with nutrient intakes below Estimated Average 

Requirements (EAR) by SNAP participation status 
 

Nutrient SNAP (n=113) Non-SNAP (n=46) P-value 
Vitamin A µg 92 (81.4) 38 (82.6) .86 
Thiamin mg 56 (49.6) 21 (45.7) .66 
Riboflavin mg 53 (46.9) 21 (45.7) .87 
Niacin mg 43 (38.1) 17 (37.0) .89 
Pantothenic acid mg a 91 (80.5) 38 (82.6) .77 
Vitamin B6 mg 60 (53.1) 27 (58.7) .52 
Vitamin B12 µg 50 (44.2) 23 (50.0) .51 
Vitamin C mg 75 (66.4) 33 (71.7) .51 
Calcium mg 82 (72.6) 33 (71.7) .92 
Vitamin D µg 113 (100) 46 (100) 1.00 
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Table 3 continued…….. 
Vitamin E mg 111 (98.2) 46 (100) .36 
Folate µg 70 (61.9) 28 (60.9) .89 
Magnesium mg 102 (90.3) 44 (95.7) .26 
Phosphorus mg 41 (36.3) 15 (32.6) .66 
Potassium mg 

a
 111 (98.2) 46 (100) .36 

Sodium mg 
a
 10 (8.8) 6 (13.0) .43 

Iron mg 18 (15.9) 7 (15.2) .91 
Selenium µg 43 (38.1) 11 (23.9) .08 
Zinc mg 67 (59.3) 31 (67.4) .34 

a
AI was used; EAR for nutrient not yet determined 

 
Logistic regressions of SNAP participation status 
on adequacy of nutrient intakes showed no 
significant results. Several demographic 
characteristics were associated with the ability to 
achieve adequacy of nutrient intakes. Adequacy 
of calcium intake was associated with older age 
(P = .04), while adequacy of vitamin A intake was 
associated with younger age (P = .009) and not 
having children at home (P = .02). Adequacy of 
vitamin B12 and iron intake was associated with 
being male (P = .02, .007, respectively). Of the 
lifestyle related variables, drug and alcohol use 
were found to be associated with below EAR 
intake for some nutrients. After adjusting for 
control variables, the odds of drug users having 
below EAR intakes were 2.9 (95% CI: 1.09-7.49) 
for vitamin B1, 3.3 (95% CI: 1.20-9.01) for vitamin 
B2, 2.5 (95% CI: 0.95-6.45) for vitamin B6, and 
2.6 (95% CI: 1.00-6.56) for zinc, relative to non-
users. Alcohol drinkers had 2.5 times greater 
odds (95% CI: 1.02-6.14) of below EAR intake 
for copper compared to non-drinkers. Use of 
ART was associated with above EAR intake for 
iron (AOR= 5.6, 95% CI: 1.17-26.40). 

 
The average BMI for this population was 
27.81±5.82 with an average waist-to-hip ratio of 
0.9. There were no significant differences in 
mean values of body composition and 
biochemical indicator variables by SNAP 
participation status (Results not shown). Gender 
was significantly related to all variables except 
albumin. Being female was associated with 
having higher body mass index (β = .34, 
P<.001), higher fat mass (β = .47, P<.001), lower 
lean body mass (β = -.50, P<.001) and lower 
waist-to-hip ratio (β = -.27, P = .004). Multiple 
linear regression analyses were conducted to 
assess the association of SNAP participation 
status on body composition and biochemical 
variables. About 30% of the variability of most 
variables (with the exception of albumin and 
waist-to-hip ratio) was explained by the control 
variables. However, SNAP participation status 
explained less or equal to 1.4% additional 

variability of body composition and biochemical 
variables after controlling for these variables. 
 
4. DISCUSSION AND CONCLUSION 
 
The current study did not find an association 
between SNAP participation and food security, 
although some [51,52] but not all studies [53,54] 
have found that participation in SNAP alleviates 
food insecurity in the general population. More 
than half (56%) of the participants in this study 
experienced lower levels of food security. This 
rate is higher than both the national food 
insecurity rate of 14.9% and the state of Florida 
rate of 15.4% reported in 2011 [55]. The 
prevalence of very low food security in our study 
population was more than four times that 
reported for the general public in the same year 
[55]. High food insecurity rates have consistently 
been reported among persons living with HIV in 
North America. Eighty one percent of HIV 
infected adults in a study conducted in Miami, 
with a similar population, experienced food 
insecurity in addition to wasting [23]. Another 
study by Vogenthaler et al. [26] in Atlanta and 
Miami, reported a 34% food insecurity rate 
among those living with HIV. Studies conducted 
in Canada and California reported rates of food 
insecurity between 48-64% [21,23,24,28]. It is 
possible that the ability of SNAP to alleviate the 
effects of heightened food insecurity in HIV 
infected people is minimal compared to that 
observed in the general population, due to the 
increased nutritional demands, poor nutritional 
status and the severe socio-economic conditions 
surrounding this population in Miami. 
 
Illicit drug use had a strong association with 
lower levels of food security in our population. 
Drug users had more than three times increased 
odds for experiencing food insecurity. Our 
findings are consistent with those noted in other 
HIV infected cohorts across the country 
[33,56,57], and suggests the need to include 
food insecurity intervention with drug intervention 
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programs for persons living with HIV. The use of 
other food assistance programs was also 
associated with food insecurity and this finding 
was not surprising. Individuals having difficulty to 
attain food sufficiency are more likely to use 
several food assistance programs. Demographic 
characteristics like income, unemployment and 
instability in housing were not associated with 
food insecurity in this study sample.  
 
The progression and management of HIV 
infection is affected by several factors including 
diet and nutritional status. Due to the 
collaborative interaction between nutrient status, 
infection and immunity, marginal or low intake of 
nutrients, especially those significantly 
associated with HIV disease is of particular 
concern [58,59]. Several studies have 
investigated the caloric and macronutrient intake 
of persons infected with HIV, with varying results 
[60-63]. Our study shows that calorie and 
macronutrient intake in this population is lower 
than what is recommended for healthy adults. 
Due to the demands of the disease, individuals 
infected with HIV have increased caloric and 
macronutrients needs [64]. Resting metabolic 
rates (RMR) is increased by about 10% for HIV 
infected adults, hence inadequate energy intake 
can contribute to poor nutritional outcomes [65]. 
Among individuals infected with HIV, low serum 
levels of Vitamins A, E and B12 have been linked 
to neurological abnormalities, increased oxidative 
stress and increased risk of mortality [66,67]. Our 
HIV infected cohort had inadequate intake of 
Vitamins B12 (46% of participants), as well as A 
and E (>80% of participants). These percentages 
are higher than those reported for another HIV 
cohort, where 21%-64% of the women had below 
DRI intakes for several vitamins including 
vitamins A and E [62]. Several studies report 
lower intakes for vitamins A and E among 
persons living with HIV; however, in these 
studies comparison of mean/median intakes with 
DRI’s (specifically, RDA: Recommended Daily 
Allowance) was made without specifying 
proportions consumed below the DRIs 
[59,60,55,68]. 
   
Vitamin D plays an important role in immunity 
and has been associated with disease 
progression, anemia and mortality among HIV 
infected persons [69,70]. Vitamin D deficiency is 
common among HIV infected adults, and Blacks 
or Hispanics are at increased risk for deficiency 
[71]. In our study, 100% of participants had 
below DRI intake for vitamin D. This is of concern 
because more than half of the standard ART 

combinations used in Miami include tenofovir, 
which has been known to contribute to altered 
Vitamin D metabolism [72]. In addition, 75% of 
our participants are African Americans and 15% 
Hispanics; two ethnic groups at heightened risk 
for vitamin D deficiency. Vitamin D status of 
persons living with HIV needs to be a priority, 
especially for Nutrition Practitioners in South 
Florida. Further investigation to assess vitamin D 
status using biomarkers is warranted for this 
population, as deficiency may be a mediator of 
disease progression and other comorbidities. 
Although selenium status is associated with 
disease progression and risk of mortality 
[59,66,73], supplementation is not routinely 
recommended during HIV infection due to lack of 
sufficient evidence supporting associated 
benefits [74]. More than a third of our participants 
were found to consume below DRI requirements 
for selenium. Selenium deficiency, however, is 
only prevalent among HIV infected individuals 
with poor dietary intakes; not all HIV cohort 
studies have found deficiencies [59]. Again, we 
found nearly 62% of our study population to have 
inadequate zinc intake. Recently, Baum et al.

 

[75]
 

showed that adequacy of zinc intake 
achieved through supplementation leads to a 
fourfold decrease in the chances of developing 
immunological failures. Our findings show a 
continued need to emphasize the adequacy of 
zinc intake among persons living with HIV, as 
deficiency is still common. 
 
Recent HIV studies report a trend of increasing 
weight among several cohorts

 
[76-78] and this 

was evident in our study. About 32% of our 
population was overweight and 30% obese, with 
only 1.9% being underweight. This trend reflects 
the participants’ access to the lifesaving ART, 
and perhaps, the nations’ obesity epidemic. The 
cause of overweight and obesity observed 
among HIV infected persons are multifaceted, 
however, diet and specific ART agents are the 
main influencers of weight gain [79]. Overall, we 
did not find any significant association between 
SNAP participation and nutritional status. 
However, our results may have been influenced 
by significant drug use among SNAP 
participants, which decreases the generalizability 
of our findings to other HIV-positive populations. 
To the best of our knowledge, this is the first 
study examining the nutrition and food security 
benefits derived from food assistance among 
persons living with HIV in a developed country. 
Several other studies (from developing countries) 
have explored the use of food assistance 
programs to improve the nutritional status and 
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food security of HIV infected adults [12-14]. This 
research differs from the others in two ways: 1) 
participants received public food assistance 
through financial allocations to spend on food; 
they were not provided food rations and 2) 
researchers had no control on the type of food 
consumed. Although SNAP is not designed 
specifically for persons living with HIV, findings 
from this study could serve as basis for other 
studies exploring the use of food assistance 
programs to help improve the food security and 
nutritional status of HIV infected persons in 
developed countries. Future studies are needed 
to help us better understand where to invest 
resources to improve the lives of persons living 
with HIV. 

 
The limitations of this study include its cross-
sectional nature, relying on self-reported data 
which may weaken links between SNAP 
participation and better food security and 
nutritional outcomes. Our study did not take into 
account the differences in the monetary amounts 
received as SNAP benefits, the types of food 
purchased and consumed by SNAP participants 
and the food security and nutritional status of 
SNAP participants prior to participation in the 
program. It also did not take into account disease 
status of participants. The external validity of the 
study is also decreased because we used a 
small, convenience sample of HIV infected 
persons from Miami. The generalization of study 
results to other HIV infected populations 
therefore needs to be executed with caution. 
Finally, the adequacy of nutrient intakes was 
based on a single 24-hr recall, and may not 
represent usual intake. Repeated 24-hour recalls 
may have been more appropriate dietary 
assessment method, especially for the 
determination of micronutrients intakes. Despite 
these limitations, this study shows that food 
insecurity and inadequate nutrient intake 
continues to exist among persons infected with 
HIV. It also demonstrates that in this population, 
food insecurity and inadequate nutrients intake 
are related to drug abuse. Food insecurity 
increases the risk for poor nutritional status 
[29,34]; a known predictor of morbidity and 
mortality during HIV infection [1,2]. As such, our 
findings have implications for HIV treatment and 
management. Resources need to be identified 
and directed towards addressing food insecurity 
and poor nutritional outcomes among HIV 
infected populations in developed countries. This 
is especially important in drug abusing 
subpopulations.  
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