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ABSTRACT 
Background: Food insecurity is an issue of great concern among people living with HIV/AIDS 

(PLWHA). Food insecurity can lead to anxiety, and depression which is in turn associated with 

poor medication adherence. Food insecurity is a threat to the nutritional status of PLWHA. 

PLWHA already have a higher energy demand due to the presence of the virus. The lack of food 

intake can further compromise the immune system and encourage wasting. Because Food 

insecurity is such a concern among PLWHA, Caring Cuisine which is a program run by Aids 

Project New Haven in CT, delivers meals for clients who are homebound or unable to access 

food on their own. In this study we wanted to determine if Caring Cuisine clients had better 

clinical outcomes than non-participants after adjusting for confounding factors.  

Methods: This was a five year retrospective study looking at clinical outcomes (Viral load and 

CD4) and intake form data (risk behavior, mental health, medication adherence, co-morbidities, 

HIV disease progression symptoms). It was designed as a matched case-control study where 

two controls (case-management clients of APNH, n=68) were matched to each case (n=34). 

Controls were matched to cases based on gender, HIV diagnosis date, age, and race. 

Results: No difference was found in viral load suppression between Caring Cuisine and controls 

at t1. We found that there was a statistically different change in CD4 counts between females 

(n=48) and males (n=54) in the population (p=0.002). Males in Caring Cuisine had a much 

greater drop in CD4 counts between t0 and t1 than controls (p=0.071) 

Conclusion: Further research needs to be done to determine how home-delivery meal 

programs affect clinical outcomes of PLWHA. 
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INTRODUCTION 

As of 2011, there are 34 million people living with the HIV virus worldwide (1). In the same year 

1.7 million died of AIDS related illnesses (1). There is no doubt that HIV/AIDS presents a great 

global burden, but ARTs are becoming more accessible worldwide and their effectiveness has 

been proven with studies reporting viral load suppression in up to 86% of patients receiving 

treatment (2). Additionally ARTs have shown to increase CD4 cell counts by up to 123 cells/ul if 

the patient is adherent to medication (3) and drop AIDS mortality rates by up to 40% per year 

(4); however, the effectiveness of the treatment is highly dependent on adherence to the 

medication; otherwise, the patient can develop drug resistant strains that will no longer 

respond to treatment (5). 

While ARTs are highly effective, having access to this medication doesn’t guarantee reduced 

rates or HIV morbidity and mortality because there are other factors that contribute to HIV 

outcomes. HIV is often linked to poverty in a bi-directional relationship. Poverty can lead to HIV 

through three pathways (6): 

1. Structural poverty (lack of access to services, gender imbalances etc.) 

2. Developmental poverty (socio-economic changes, rural-urban migration etc.) 

3. Poverty created by war or civil unrest (refugee crisis, rape etc.) 

While in the United States people are not currently faced with issues of war or civil unrest, both 

structural poverty, and developmental poverty do exist.  People living in poverty even in the US 

are more likely to use drugs, exchange sex to meet survival needs, have limited access to health 
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services, and have other existing STDs (7). These are all risk factors for acquiring HIV. In turn, 

people living with HIV/AIDS (PLWHA) are also likely to perpetuate their poverty status due to 

poor health (7). One of the greatest effects of poverty is hunger and food insecurity. This is an 

issue both in developed and developing countries. A study in 2005 looked at food insecurity 

among 1213 people receiving ARTs in British Columbia; they found that over 50% of the 

population was food insecure and this was five times higher than in the general population (8). 

In another study involving 250 participants from an existing cohort of HIV positive homeless 

people in San Francisco, it was found that 54% of the study population was food insecure.  (9).  

There are many problems associated with food insecurity among PLWHA. Not having sufficient 

food has been connected to poor drug adherence among PLWHA (10, 11), 77% lower odds of 

viral load suppression (10), and greater mortality (12). Food insecurity has been found to affect 

HIV morbidity and mortality through three pathways that will be explored here: mental health, 

behavioral health, and nutrition (13).  

Food Insecurity and Mental Health 

Food security has been correlated to symptoms of depression and anxiety (14). A cross-

sectional study in 20 large US cities involving 2870 mothers participating in the Fragile Families 

and Child Wellbeing Birth Cohort found that 9% more mothers suffered of anxiety and 

depression among those who were food insecure even after adjusting for drug use, domestic 

violence, and socioeconomic status (15). However, for a long time it was not clear if food 

insecurity led to depression or vice versa. A longitudinal study published in 2008 involving 413 

low-income women living in the United States, found that the relationship between food 
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insecurity and depression is bidirectional (16). This study used the Core Food Security module 

to measure food insecurity (alpha=0.81). They found that depression leads to food insecurity 

(p=0.034) and food insecurity leads to depression (p=0.003). The study conducted using the 

cohort of homeless, HIV positive people in San Francisco, also found that those who suffered of 

depression also had two times the odds of being food insecure (9). People who are food 

insecure are likely to be depressed due to feelings of stress and hopelessness; while, people 

who are depressed might be at higher risk of food insecurity due to disability.  

Depression in PLWHA is of great concern because it has been found to hasten the progression 

from HIV to AIDS (17). In a study conducted using 1809 homosexual male participants from the 

Multicenter Cohort AIDS Study, it was found that average CD4 counts were lower among men 

who had depression (18).  Studies looking at the association of between depression and 

HIV/AIDS find that the main connection between the two is that depression has been 

associated with discontinuation of ART treatment especially in African American and Hispanic 

populations (19, 20, 21). It has also been associated with greater substance abuse among 

PLWHA (22). This is troubling since some studies have found that up to 39% of PLWHA have had 

a mood/anxiety disorder, 79% of which is depression (23). 

Food Insecurity and Behavioral Health 

Food insecurity also changes people’s spending behavior. A study involving 1000 low-income 

elderly people living in the United States found that participants who were are food insecure 

were 2.9 times more likely to not adhere to medications due to cost (24). Another cross-

sectional study with 188 women and men with poor health literacy found that one in four 
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participants had to choose between having food or medicine (20). In some cases food insecurity 

can also lead to risky sexual behaviors and greater drug usage, increasing the likelihood of both 

spreading and contracting HIV (25).  

Food Insecurity and Nutrition 

Food insecurity might have its greatest impact in the nutritional status of PLWHA since 

difficulties with access to food leads to undernutrition. The relationship between malnutrition 

and HIV is complex. The presence of the virus, as well as the use of ARTs are contributing 

factors to malnutrition in PLWHA. PLWHA have greater REE due to the mere presence of the 

virus thus increasing the body’s need for protein and energy rich food (26).  Additionally ARTs 

increase resting energy by causing lipodystrophy or uneven fat distribution which can further 

lead to malnutrition (26, 27).  Also, frequent diarrhea due to poor immunity, can lead to 

malnutrition (27). The relationship is bidirectional where malnutrition acts as a catalyst to HIV 

disease progression, and HIV worsens the severity of the malnutrition. Additionally, 

malnutrition increases the toxicity of ARTs due to poor absorption which can have an effect on 

drug adherence (28). 

Normally, when a person is in starvation mode, the body will slow down its metabolic processes 

in order to decrease energy usage and conserve fat and protein storage (27). However, in a 

PLWHA, the opposite happens. When they become symptomatic, their body will increase 

metabolic processes using up both protein and fat storages leading to wasting; this loss in 

protein can further compromise the immune system of an HIV infected individual (29). Wasting 

is associated with lower a CD4 count which is an independent predictor of mortality (26). 
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Additionally, increases in fat storage occur at a much quicker rate than protein storage leading 

to a decrease in lean body mass (30). The CDC reports wasting as the third most common AIDS-

indicator condition and it is most prevalent in people of low SES (31). Because of the important 

role that nutrition plays in HIV/AIDS, there have been many interventions in the past which 

have addressed this issue.   

 

 

 

Two studies provided both macronutrient and micronutrient supplementation as well as 

nutritional counseling to a group of HIV-infected individuals. One study included 15 HIV positive 

individuals with a body mass below 21 kg m-2  and CD4 counts below 500 (32). They were 

randomized into either treatment or non-treatment group. The second study was a randomized 

ARTs 

Lipodystrophy 
syndrome 

REE increase 
due to HIV and 

ARTs 

Malnutrition 

Weight 
loss/Poor 
immunity 

Morbidity                
(co-infections) 

Wasting Mortality 

FIGURE 1: The Role of Malnutrition in People living with HIV/AIDS 
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control trial of 118 HIV positive men who had less than 90% of the usual weight for height or 

had lost more than 10% body weight (33).  Both studies found an increase in lean body mass 

(32, 33). The first study also found that compared to the control group, the treatment group 

showed decreased protein catabolism, and decreased fat mass. Another randomized control 

study with 70 participants both males and females showed a significant increase in weight after 

3 months of supplementation with a nutritional formula (34). There have also been studies 

looking at the effect of micronutrient supplementation by itself. In a 12 week long randomized 

control trial involving 40 HIV positive participants who were on a stable HAART regimen, it was 

that there was a greater increase in CD4 count in the treatment group than in the control group 

(p=0.029) after twelve weeks of supplementation (35). Another randomized control study 

carried out in Bangkok with 481 men and women living with HIV/AIDS showed that multiple 

micronutrient supplementations  decreased mortality rates among PLWHA, but had no effect 

on viral load and CD4 counts (36). In smaller randomized study (n=49), providing vitamin E and 

C supplementation for three months lead to a trend in viral load reduction although the result 

were not statistically significant (37).  

By addressing food insecurity among PLWHA, there is the potential to improve mental health, 

reduce risk behavior, and increase nutritional outcomes. In doing so, this could lead to greater 

drug adherence, decreased morbidity and mortality, as well as an overall improvement in the 

quality of life of PLWHA.  

For these reasons, several programs throughout the USA have evolved to provide home-

delivered meals to this population (38).  Although there have not been any studies conducted 

to test the effectiveness of home-delivered meal programs for PLWHA, there have been studies 
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that have shown the effectiveness of a similar program, such as Meals on Wheels, among the 

elderly. One evaluation study concluded that daily meals significantly increased the 

participants’ weight after six months (39), and in another study they found improvement in 

nutrient intake (40). Of course the nutritional needs of PLWHA and the elderly are not the 

same, but much like Meals on Wheels helps to fight food insecurity among the elderly, in the 

same way, home-delivered meals could also do the same for PLWHA.  

One program that provides home-delivered meals to PLWHA is AIDS Project New Haven 

(APNH). In New Haven there are close to 1500 people living with AIDS (41). APNH serves this 

community as well as the greater New Haven community. They offer case management, 

substance abuse recovery, support groups, nutritional counseling, and education among other 

services (42). Caring Cuisine is a program that is run by APNH and delivers meals to clients who 

are homebound or unable to access food, three times a week to provide for a seven day period 

(42).   

The purpose of this study is to look at viral load suppression among clients of APNH who either 

participate in the Caring Cuisine program or are just a part of their Case Management program. 

A previous study looking at viral load and food security among Caring Cuisine and case 

management clients showed significant viral load suppression among those who participated in 

the Caring Cuisine program; however, that study was cross-sectional and did not control for co-

morbidities, drug adherence and baseline conditions. This study was designed to account for 

some of the differences between these two populations.  

This study was seeks to answer the following question: 
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1. Do Caring Cuisine program participants have greater viral load suppression and CD4+ 

counts than non-participants after controlling for co-morbidities, drug adherence and 

baseline status? 

2. Are Caring Cuisine participants less likely to suffer from mental health problems, and 

show a reduced probability of sexual risk behavior and drug use? 

Since food security plays such an important role in reducing morbidity and the progression from 

HIV to AIDS among PLWHA, we want to test whether there will be different rates of viral load 

suppression and CD4+ changes among Caring Cuisine and non-Caring Cuisine participants. 

Additionally, as previous studies have shown that food insecurity increases sexual risk behavior 

and drug use among people living with AIDS, we want to see if similar results are found in the 

APNH population.  

METHODS 

This study is a retrospective, longitudinal study looking at matched cases-controls. For cases, 

Time zero was defined as the date when they entered the Caring Cuisine program, and time 

one was defined as one year after the Caring Cuisine program start date. For the controls, t0 

and t1 were selected as close as possible to the t0 and t1 of the case to which it was matched 

to.   

Study Population 

We used APNH client data from July 1st 2006 to June 30th 2012. To obtain the total population 

of clients we used the APNH CAREWARE which contains background information on the client 

as well as any tests and clinical outcomes since 2007. From this data we were able to pick out 

Caring Cuisine clients who had been in the program for six months or more. From these clients 
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we selected the ones who had viral load measurements within a six month period of starting 

Caring Cuisine and another viral load as close as possible to a year later.  We then selected two 

controls per case and matched them according to age, time since diagnosis, gender, and race.  

This gave us 34 matched pairs which make up study population one. Only 16 matched pairs had 

intake forms within six months at starting at Caring Cuisine and these make up study population 

two. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

795 APNH clients on CAREWARE 

136 Caring Cuisine Clients 659 non-participants 

122 Caring Cuisine Clients in 

program for >6 months  

34 CC clients with at least two 

viral loads: one viral load 

within six months of joining CC 

and at least one more viral load 

close to a year after.  

68 matched to 34 CC clients 

by gender, DOB, HIV 

diagnosis date, and race.  

16 CCs with an intake form 

within six months of t0 

34 matched pairs with t0 

and t1 viral loads Study Population 1 

Study Population 2 

Figure 2: Selection of Study Populations 
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Procedures 

Demographic Information: Information on age, race, gender, household size, household 

income, and Caring Cuisine start date were obtained on CAREWARE. This information 

was available for both study populations. 

Clinical Data: Viral loads, CD4+, STD tests, and STD diagnosis between 2007 to 2012 

were obtained on CAREWARE. Prior to 2007, the information was obtained from the 

chart reviews. Information on STDs was only available for study population 2.  

Intake Forms: Intake forms were obtained from the charts. We collected information on 

medical symptoms such as weight change, vomiting and diarrhea. We also collected 

information on risk behaviors such as drug use. Intake forms also contained information 

on TB and HEPC diagnosis, drug adherence, mental health, and problems with 

transportation or food. 

Chart Review: Other than the intake forms, we also obtained other information from the 

chart review such as medication lists and additional viral loads not in CAREWARE. 

Medication lists were used to determine use of antidepressants and other medications 

used to treat mood disorders and anxiety.  

Data Analysis: 

Demographic data and comparative analysis between cases and controls was done using a chi-

square test and Fisher’s exact test. Income data, CD4 count data, and viral load suppression 

were analyzed using a two sampled t-test. Due to large numbers of missing intake data at t0, 

we were not able to adjust for drug adherence, co-morbidities, and risk factors. 
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RESULTS 
 
Table 1: Demographics for study population 1 and 2.  
 
 

a: mean (SD) 
b: hemophiliac, perinatal 

**Number may not add up due to missing values 

 

 

Study Population 1 (N=102) 
Characteristic Caring Cuisine     (SD)  Case Management    (SD) p-Value 

Age a 54.6 (7) 51.7 (6) 0.068 

Household Income a 7941.3 (7377) 11108.4 (9056) 0.249 

 Caring Cuisine % (N) Case Management % (N) p-Value 

Household Size    0.400 

     1 58.8 (20) 61.8 (42)  

     2+ 11.8 (4) 19.1 (13)  

Housing   0.886 

     Stable  67.7 (23) 67.7 (46)  

     Unstable 14.7 (5) 17.7 (12)  

Risk   0.377 

    None 26.5 (9) 36.8 (25)  

    MSM 17.7 (6) 20.6 (14)  

    IDU 17.7 (6) 22.1 (15)  

    Otherb 5.9 (2) 1.5 (1)  

Study Population 2 (N=32) 
Characteristic Caring Cuisine     (SD)  Case Management    (SD) p-Value 

Age a 52.0 (9) 51.2 (7) 0.787 

Household Income a 9015.6 (7449) 12563.9 (9010) 0.235 

 Caring Cuisine % (N) Case Management % (N) p-Value 

Household Size    0.335 

     1 68.8 (11) 75.0 (12)  

     2+ 18.8 (3) 2.0 (4)  

Housing   1.000 

     Stable 87.5 (14) 81.3 (13)  

     Unstable 12.5 (2) 18.8 (3)  

Risk   0.561 

    None 31.3 (5) 43.8 (7)  

    MSM 18.8 (3) 31.3 (5)  

    IDU 18.8 (3) 6.3 (1)  

    Otherb  12.5 (2) 0  
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Demographic Data: Table1 

Study population 1: 34 matched pairs, 53% males. 32% of the population was white, 

62% black, 6% Hispanic. No differences were statistically significant, but the following 

trends were observed. Average household income among Caring Cuisine clients was 

lower than for controls. Caring Cuisine clients were also found to have larger household 

size. We found that there were higher percentages of injection drug users and MSM 

among the controls. 

Study population 2: 16 matched pairs, 43.8% males. 31% of the population was white, 

56% black, and 12.5% Hispanic. No differences were statistically significant, but the 

following trends were observed. Household income was lower for Caring Cuisine clients. 

Household size was similar in both populations. This population had a higher percentage 

of injection drug users in the Caring Cuisine clients. 

Clinical Outcome Data: Table 2 

Study population 1: There was no significant difference in change in viral load 

suppression among cases and controls. Graph 1 shows the percentage of the population 

that has a suppressed viral load at t0 and t1. 73% of Caring Cuisine clients have 

suppressed viral loads at t0 and 59% of the controls. At t1 this percentage remains the 

same for Caring Cuisine and rises to 60% for controls. CD4 counts at time 0 and time 1 

were also similar in both groups. The average change in CD4 counts from time 0 to time 

1 was -40 for Caring Cuisine clients and 39 for case management clients (p=0.142). The 

average change in CD4 counts among males and females was statistically significant 

showing that females had an increase of 88.5 while males decreased 46.9 (p=0.002). 
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When stratifying change in CD4 count by gender for cases and control. We found that 

Caring Cuisine males had a much larger drop in CD4 count than controls (-40 vs. 39 

p=0.071). 

 

Graph 1. Percentage of Population with Viral Load Suppression at t0 and t1 

 

Table 2: Clinical Outcomes at Time 0 and Time 1 

 
 
Intake form comparison: Table3 

0

10

20

30

40

50

60

70

80

Time 0 Time 1

Caring Cuisine

Controls

Study Population 1 
 Caring Cuisine Case Management p-value 

Viral Load Suppression (time 0 to time 1)   0.886 

     No Change 76.5 (26) 72.1 (49)  

     Non-suppressed to suppressed 11.8 (4) 13.2 (9)  

     Suppressed to non-suppressed 11.8 (4) 14.7 (10)  

CD4 at time 0 a  550.0 (393.5) 516.8 (355.0) 0.680 

CD4 at time 1 a 532.4 (349.4) 539.6 (372.4) 0.923 

Change in CD4 count (time 0 to time 1) -40.0 (284.5) 39.3 (172.3) 0.142 

     Females 81.6 (235.4) 102.2 (208.5) 0.779 

     Males -136.0 (288.6) -2.54 (141.5) 0.071 
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Intake form data was only obtainable for time zero and it showed few significant differences in 

physical symptoms, mental health, medications or co-morbidities. A greater percentage of 

controls were found to drink alcohol (p=0.035). Twice as many Caring Cuisine clients were 

found to be current smokers, but this was not statistically significant due to missing data.  

 
Table 3: Intake Form Comparisons                                                                                                                                                       

 

DISCUSSION 

Although the population was too small to make any conclusions, it is still of interest to look at 

the patterns of the data. The most significant result was the great drop in CD4 counts 

experienced for males in both groups compared to females who generally increased count 

Study Population 2 
Characteristic Caring Cuisine % (N) Case Management % (N) p-Value 

Problems with:    

     Food 37.5 (6) 12.5 (2) 0.225 

     Shopping  12.5 (2) 18.8 (3) 0.550 

     Walking 37.5 (6) 18.8 (3) 0.359 

Physical Symptoms    

     Nausea/vomiting 50.0 (8) 37.5 (6) 0.722 

     Weight Change 37.5 (6) 31.3 (5) 1.000 

     Difficulty Eating 18.8 (3) 31.3 (5) 0.685 

     Diarrhea  25.0 (4) 25.0 (4) 1.000 

     Uneven Fat 6.25 (1) 6.25 (1) 1.000 

Mental Health    

     Anxious/Nervous 43.8 (7) 56.3 (9) 0.643 

     Depressed 56.3 (9) 43.8 (7) 0.643 

     Medication for mental illness 68.8 (11) 56.3 (9) 0.716 

Medications    

     HIV medication 93.8 (15) 75.0 (12) 0.333 

     Drug Adherence 68.8 (11) 43.8 (7) 0.430 

Drugs    

     Smoking 62.5 (10) 31.3 (5) 0.110 

     Alcohol 12.5 (2) 25.0 (4) 0.035 

Co-morbidities    

     STD Diagnosis 43.8 (7) 31.3 (5) 0.716 

     HEP C 43.8 (7) 43.8 (7) 1.000 

     TB 0 0 1.000 
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between time 0 and time 1. This result may have been due to healthier behaviors and greater 

drug adherence among females as previous studies have suggested (43, 44). Looking at the 

clinical outcomes we find that CD4 counts among Caring Cuisine clients as well as case 

management clients at time zero is very similar; however when we look at change in CD4 

counts, we see that Caring Cuisine Males have a greater drop in CD4 counts than control 

matches. We could not account for the large difference and further research needs to be done. 

In addition, we see that prevalence of mood disorders, drug adherence, Hep C and physical 

symptoms are also similar at time zero. This might be indicative that the two populations are 

not as different as one might think; however, we see that Caring Cuisine clients do start off with 

more viral load suppression than controls although not statistically significant (p=0.140). We 

find that 37.5% of Caring Cuisine clients versus 12.5% of case management clients had 

problems with accessing food at time 0; this is to be expected since Caring Cuisine clients were 

assigned to the program due to poor food access. We did not see a greater prevalence of 

depression, poorer drug adherence and greater use of alcohol and other drugs at time for 

Caring Cuisine clients as might have been expected due to previous studies that show food 

insecurity can lead to these factors; however, the data sample was too small to draw 

conclusions on these issues.  

Research on the effectiveness of community-based home-delivered meal programs among 

people living with AIDS is a challenge. Finding an appropriate control population is difficult 

because those who are similar to the program participants cannot ethically be denied 

participation in the program for the purpose of research.  
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This study has several limitations.  Identifying controls that were as similar to the Caring Cuisine 

participants as possible was difficult. By using the intake form data, we hoped to be able to 

control for other factors like co-morbidities, drug adherence, and mental illness; however, in 

this study that was not possible. It was assumed at the initiation of the study, that after finding 

eligible Caring Cuisine clients with viral loads, they could then be matched to controls by age, 

gender, date of diagnosis, and race, and that the selected controls would have intake forms. 

Unfortunately, we discovered that many clients had missing intake forms and this greatly 

diminished our study population. Because we were working under a time restraint, it was not 

possible to go back and find additional controls who had viral loads and intake forms.  

Among the clients who had intake forms, there were many with missing information. Since the 

information in the forms was not collected for the purpose of research, the data was often 

incomplete or illegible. It was also difficult to find clients with sufficient viral load results 

because the NGO does not always receive the client’s clinical information and does not have 

the capacity to do these tests themselves. Additionally, the fact that some clients are 

homebound helps to explain why there were many missing intake forms since it is difficult for 

these clients to attend all appointments at the APNH office.  

RECOMMENDATIONS 

Research on home-delivered meal programs for PLWHA is currently lacking because of the 

difficulty of obtaining data from community based programs, and the challenges in accounting 

for the numerous confounders between clinical outcomes and nutrition. This study was 

reflective of many of these challenges. In the future, figuring out ways to improve the quality of 

the data would be beneficial. This could be done by training case managers, who normally fill 
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out intake forms and maintain client folders, the importance of research data to back up with 

statistics the effect they are having in the community. This information could be useful to 

potential donors to the meal programs. Case Managers could be encouraged to answer all 

questions on the intake forms. Additionally, small incentives can be provided for clients who 

come to their appointments.  

 

SOURCES: 

1. Number of Deaths Due to HIV/AIDS. WHO. Accessed on the web: 3/16/2013 
http://www.who.int/gho/hiv/epidemic_status/deaths/en/index.html 

2. Steegen K. , Luchters S., Dauwe K., Reynaerts K., Mandaliya K., Jaoko W., Plum M., 
Temmerman M., and Verhofstede C. (2009). “Effectiveness of antiretroviral therapy and 
development of drug resistance in HIV-1 infected patients in Mombasa, Kenya”. AIDS 
Research and Therapy 6:12. 

3.  Wools-Kaloustian K., Kimaiy S., Diero L., Siika, A., Sidle J., Yiannoutsos C.T., Musick B., 
Einterz R., Fife K.T.,Tierney W. (2006). “Viability and effectiveness of large-scale HIV 
treatment initiatives in sub-Saharan Africa: experience from western Kenya”. AIDS 20(1): 
41–48. 

4. Hagmann M. (2003). “Study Confirms Effectiveness of Antiretroviral Drugs for HIV 
Patients”. Bulletin of the World Health Organization 81. 12 : 918-9.  

5. Mugavero M.J., Hicks C.B. (2004). “HIV resistance and the Effectiveness of Combination 
Antiretroviral Treatment.  Drug Discovery Today: Therapeutic Strategies. 1 (4):529-35. 

6. Drimie S. (2002). “The Impact of HIV/AIDS on Rural Households and Land Issues in 
Southern and Eastern Africa”. FAO Corporate Document Repository: Economic and 
Social Development Department. 

7. Kalichman S.C.,  Cherry C., Amaral C., White D.,  Kalichman M.O., Pope H.,  Swetsze C., 
Jones M., Macy R. (2010). “Health and Treatment Implications of Food Insufficiency 
among People Living with HIV/AIDS, Atlanta, Georgia”. J Urban Health. 87(4): 631–641.  

8. Normén L., Chan K., Braitstein P., Anema A., Bondy G., Montaner J.S., Hogg R.S. (2005). 
“Food insecurity and Hunger are Prevalent Among HIV-Positive Individuals in British 
Columbia, Canada”. J Nutr. 135(4):820-5. 

9. Weiser S.D., Bangsberg D.R., Kegeles S., Ragland K., Kushel M.B., Frongillo E.A. (2009). 
“Food Insecurity Among Homeless and Marginally Housed Individuals Living with 
HIV/AIDS in San Francisco”. AIDS Behav. 13(5):841-8.  

10. Weiser S.D., Frongillo E.A., Ragland K., Hogg R.S., Riley E.D., Bangsberg D.R. (2009). 

http://www.who.int/gho/hiv/epidemic_status/deaths/en/index.html
http://search.proquest.com/pubidlinkhandler/sng/pubtitle/World+Health+Organization.+Bulletin+of+the+World+Health+Organization/$N/38034/DocView/229704087/fulltext/13D08195229592EC329/2?accountid=15172
http://search.proquest.com/pubidlinkhandler/sng/pubtitle/World+Health+Organization.+Bulletin+of+the+World+Health+Organization/$N/38034/DocView/229704087/fulltext/13D08195229592EC329/2?accountid=15172
http://www.sciencedirect.com/science/journal/17406773
http://www.sciencedirect.com/science/journal/17406773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalichman%20SC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cherry%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amaral%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=White%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalichman%20MO%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pope%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Swetsze%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Weiser%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed?term=Bangsberg%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed?term=Kegeles%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed?term=Ragland%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed?term=Kushel%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed?term=Frongillo%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=19644748
http://www.ncbi.nlm.nih.gov/pubmed/19644748/
http://search.proquest.com/indexingvolumeissuelinkhandler/38034/World+Health+Organization.+Bulletin+of+the+World+Health+Organization/02003Y01Y01$232003$3b++Vol.+81+$2812$29/81/12?accountid=15172
http://search.proquest.com/indexingvolumeissuelinkhandler/38034/World+Health+Organization.+Bulletin+of+the+World+Health+Organization/02003Y01Y01$232003$3b++Vol.+81+$2812$29/81/12?accountid=15172


Tavarez, 20 
 

“Food insecurity is Associated with Incomplete HIV RNA Suppression among Homeless 
and Marginally Housed HIV-Infected Individuals in San Francisco.”J Gen Intern Med. 
24(1):14-20. 

11. Kalichman S.C., Pellowski J., Kalichman M.O., Cherry C., Detorio M., Caliendo A.M., 
Schinazi R.F. (2011). “Food Insufficiency and Medication Adherence among People Living 
with HIV/AIDS in Urban and Peri-Urban Settings. Prev Sci. 12(3):324-32. 

12. Weiser S.D., Fernandes K.A., Brandson E.K., Lima V.D., Anema A., Bangsberg D.R., 
Montaner J.S., Hogg R.S. (2009). “The association between food insecurity and mortality 
among HIV-infected individuals on HAART”. J Acquir Immune Defic Syndr. 52(3):342-9. 

13. Weiser S.D., Young S.L., Cohen C.R., Kushel M., Tsai A.C., Tien P.C., Hatcher A.C.,Frongillo 
E.A.,  Bangsberg D.R. (2011).  “Conceptual Framework for Understanding the 
Bidirectional Links Between Food Insecurity and HIV/AIDS. American J. of Clinical 
Nutrition 94 (6).  

14. Hadley C.,  Patil C.L. (2007). “Seasonal Changes in Household Food Insecurity 
and Symptoms of Anxiety and Depression”. American J. of Physical Anthropology 134 
(2):225-32. 

15. Whitaker R.C., Phillips S.M., Orzol S.M. (2006).“Food Insecurity and the Risks of 
Depression and Anxiety in Mothers and Behavior Problems in their Preschool-Aged 
Children”. Pediatrics 118 (3):859-68. 

16. Huddleston-Casas C., Charnigo R., Simmons L.A. (2008). “Food Insecurity and Maternal 
Depression in Rural Low Income Families: A Longitudinal Investigation”. Faculty 
Publications from CYFS. Paper 11.  

17. Benton T.D. (2008). “Depression and HIV/AIDS. Current Psychiatry Reports 10:280-85.  
18. Leserman J. (2008). “Role of Depression, Stress, and Trauma in HIV Disease Progression. 

Psychomatic Medicine 70: 539-45. 
19. Lyketsos C.G., Hoover D.R., Guccione M. (1993). “Depressive Symptoms as Predictors of 

Medical Outcomes in HIV Infection. JAMA 270:2563-67. 
20.   Kalichman S.C., Grebler T. (2010). “Stress and Poverty Predictors of Treatment 

Adherence among People with Low-Literacy Living with HIV/AIDS”. Psychosom Med. 
72(8): 810–816.   

21. Anastos K., Schneider M.F., Gange S.J., Minkoff H., Greenblatt R.M., Feldman J., Levine 
A., Delapenha R., Cohen M. (2005). “The Association of Race, Sociodemographic, and 
Behavioral Characteristics With Response to Highly Active Antiretroviral Therapy in 
Women”.J Acquir Immune Defic Syndr  39 ( 5). 

22. Avants S.K., Warburton L.A., Hawkins K.A. (2000). “Continuation of High-Risk Behavior 
by HIV-Positive Drug Users Treatment Implications.” J Subst Abuse Treat. 19:15-22. 

23. Pence B.W., Miller W.C., Whetten K., Eron J., Gaynes B.N. (2006). “Prevalence of DSM-
IV-Defined Mood, Anxiety, and Substance Use Disorders in an HIV Clinic in the 
Southeastern United States”.JAIDS Journal of Acquired Immune Deficiency Syndromes 
42(3):298-306 

24. Bengle R.,  Sinnett S., Johnson T.,   Johnson M.A.,  Brown A.,  Lee J.S. (2010). “Food 
Insecurity Is Associated with Cost-Related Medication Non-Adherence in Community-

http://www.ncbi.nlm.nih.gov/pubmed?term=Kalichman%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Pellowski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalichman%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Cherry%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Detorio%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Caliendo%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed?term=Schinazi%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=21607719
http://www.ncbi.nlm.nih.gov/pubmed/21607719
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalichman%20SC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grebler%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20716711
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20716711
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Bengle%2C+Rebecca%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Bengle%2C+Rebecca%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Johnson%2C+Tommy%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Johnson%2C+Tommy%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Brown%2C+Arvine%29
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Brown%2C+Arvine%29


Tavarez, 21 
 

Dwelling, Low-Income Older Adults in Georgia”. Journal of Nutrition For the Elderly 29 
(2). 

25. Anema A., Vogenthaler N., Frongillo E.A., Kadiyala S., Weiser S.D. (2009). “Food 
Insecurity and HIV/AIDS:Current Knowledge, Gaps, and Research Priorities”. Current 
HIV/AIDS report 6:224-231. 

26. Mangili A., Murman D.H., Zampini A.M., Wanke C.A. (2006). “Nutrition and HIV 
Infection: Review of Weight Loss and Wasting in the Era of Highly Active Antiretroviral 
Therapy from the Nutrition for Healthy Living Cohort. Clin Infect Dis  42:836–42. 

27. Kosmiski L.A., Kuritzkes D.R., Lichtenstein K.A., Glueck D.H., Gourley P.J., Stamm E.R., 
Scherzinger A.L., Eckel R.H. (2001). “Fat Distribution and Metabolic Changes are Strongly 
Correlated and Energy Expenditure is Increased in the HIV Lipodystrophy Syndrome”. 
AIDS  15(15):1993-2000. 

28. Normén L., Chan K., Braitstein P., Anema A., Bondy G., Montaner J.S., Hogg R.S. (2005). 
“Food Insecurity and Hunger Are Prevalent among HIV-Positive Individuals in British 
Columbia, Canada”. Journal of Nutrition 135:4. 

29. Mahlungulu S.S.N., Grobler L., Visser M.M.E., Volmink J. (2009). “Nutritional 
interventions for reducing morbidity and mortality in people with HIV (Review)”. 
Cochrane Review issue 1. 

30. Sztam K.A.,  Fawzi W.W , Duggan S. (2010). “Macronutrient Supplementation and Food 
Prices in HIV Treatment”.  Journal of Nutrition 140 (1). 

31. HIV/AIDS Surveillance Report (1995). CDC. Accessed on the web: 3/22/2013. 
32. Berneis K., Battegay M., Bassetti S., Nuesch R., Leisibach A., Bilz S., Keller U. (2000). 

“Nutritional Supplements Combined with Dietary Counseling Diminish Whole Body 
Protein Catabolism in HIV-Infected Patients”. European Journal of Clinical Investigation 
30(1): 87-94.   

33. Rabeneck L., Palmer A., Knowles J.B., Seidehamel R.J., Harris C.L., Merkel K.L., Risser 
J.M., Akrabawi S.S.(1998). “A Randomized Controlled Trial Evaluating Nutrition 
Counseling with or without Oral Supplementation in Malnourished HIV-Infected 
Patients”. J Am Diet Assoc. 98(4):434-8. 

34. de Luis D., Aller R., Bachiller P., González-Sagrado M., de Luis J., Izaola O., Terroba M.C., 
Cuéllar L. (2003). “Isolated Dietary Counseling Program versus Supplement and Dietary 
Counseling in Patients with Human Immunodeficiency Virus Infection”. Med Clin (Barc). 
120(15):565-7.  

35. Kaiser J.D., Campa A.M., Ondercin J.P., Leoung G.S., Pless R.F., Baum M.K. (2006). 
“Micronutrient Supplementation Increases CD4 Count in HIV-Infected Individuals on 
Highly Active Antiretroviral Therapy: A Prospective,Double-Blinded, Placebo-Controlled 
Trial”. J Acquir Immune Defic Syndr 42.  

36. Jiamtom S.,  Pepin J., Suttent R., Filteau S., Mahakkanukrauh B., Hanshaoworakul W., 
Chaisilwattana P., Suthipinittharm P., Shetty P., Jaffar S. (2003). “A randomized trial of 
the impact of multiple micronutrient supplementation on mortality among HIV-infected 
individuals living in Bangkok”. AIDS 17(17): 2461-69 

http://www.tandfonline.com/loi/wjne20?open=29#vol_29
http://jn.nutrition.org/search?author1=Lena+Norm%C3%A9n&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Keith+Chan&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Paula+Braitstein&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Aranka+Anema&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Greg+Bondy&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Julio+S.+G.+Montaner&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Robert+S.+Hogg&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Kevin+A.+Sztam&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Wafaie+W.+Fawzi&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Wafaie+W.+Fawzi&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Christopher+Duggan&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Rabeneck%20L%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Palmer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Knowles%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Seidehamel%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Harris%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Merkel%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Risser%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Risser%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed?term=Akrabawi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=9550167
http://www.ncbi.nlm.nih.gov/pubmed/9550167?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Luis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Aller%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Bachiller%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Gonz%C3%A1lez-Sagrado%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Luis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Izaola%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Terroba%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed?term=Cu%C3%A9llar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12729523
http://www.ncbi.nlm.nih.gov/pubmed/12729523?dopt=Abstract


Tavarez, 22 
 

37. Allard J.P., Aghdassi E., Chau J., Tam C., Kovacs C.M., Salit I.E. (1998). “Effects of Vitamin 
E and C Supplementation on Oxidative Stress and Viral Load in HIV-Infected Subjects”. 
AIDS 1998, 12: 1653–1659. 

38. Home-Delivered Meal Programs for Homebound People with HIV/Aids VIVICA IN GRID 
KRAAK, Journal of the American Dietetic Association Volume 95, Issue 4, April 1995, 
Pages 476–481 

39. Kretser A.J., Voss T., Kerr W.W., Cavadini C., Friedmann (2003). “Effects of Two Models 
of Nutritional Intervention on Homebound Older Adults at Nutritional Risk”. J. J Am Diet 
Assoc. 103(3):329-36. 

40. Millen B.E.,  Ohls F.J.C.,  Ponza M.,  MCcool M.C. (2002). “The Elderly Nutrition Program: 
An Effective National Framework for Preventive Nutrition Interventions”. Journal of the 
American Dietetic Association 102 (2): 234–240. 

41. Department of Public Health. Accessed on the web: 3/25/2013 
http://www.ct.gov/dph/cwp/view.asp?a=3135&q=393048 

42. Aids Project New Haven. Accessed on the web: 3/25/2013. 
http://www.apnh.org/mealdelivery.htm 

43. . Prins M., Meyer L., Hessol N.A. (2005). “Sex and the course of HIV infection in the pre- 
and highly active antiretroviral therapy eras.” AIDS 19:357–70. 

44. Nicastri E, Angeletti C, Palmisano L. (2005). “Gender differences in clinical progression of 
HIV-1-infected individuals during long-term highly active antiretroviral therapy.” AIDS 
19: 577–83. 

 

 

http://www.sciencedirect.com/science/article/pii/S0002822395001247
http://www.sciencedirect.com/science/article/pii/S0002822395001247
http://www.sciencedirect.com/science/journal/00028223
http://www.sciencedirect.com/science/journal/00028223/95/4
http://www.sciencedirect.com/science/journal/00028223
http://www.sciencedirect.com/science/journal/00028223
http://www.sciencedirect.com/science/journal/00028223/102/2
http://www.ct.gov/dph/cwp/view.asp?a=3135&q=393048
http://www.apnh.org/mealdelivery.htm

	Yale University
	EliScholar – A Digital Platform for Scholarly Publishing at Yale
	January 2013

	Characteristics And Clinical Outcomes Of People Living With Hiv/aids Participating In A Home-Delivered Meal Program In New Haven, Ct.
	Isy Victoria Tavarez
	Recommended Citation


	tmp.1499876652.pdf.hNx6O

