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INTRODUCTION

Nutritional status during human immunodeficiency virus (HIV) 
infection is related to disease outcome and health status [1]. 
As such, the maintenance of optimal nutritional status is 
essential for health and immune system support in persons 
living with HIV (PLHIV), making nutrition management 
an integral part of HIV care [2]. Nutrition education and 
counseling can be effective in improving health outcomes 
in HIV-infected individuals [3]. Research supporting this 
evidence comes from studies conducted among HIV-infected 
individuals experiencing undernutrition and weight loss, and 
most studies combined oral nutrient supplementation with 
counseling [3-8]. Some of these nutrition interventions led 
to increases in weight and lean body mass, greater adherence 
to treatment medication, and improved dietary patterns even 
though immunologic parameters did not improve [4-7].

While HIV disease continues to put infected individuals 
at nutritional risk, nutritional issues have shifted from 
undernutrition and weight loss to obesity and metabolic 
imbalances [9,10], even though inadequacy in nutrient intake 
persists. Before the advent of antiretroviral therapy (ART), 

overweight and obesity seemed to have been protective of 
HIV disease progression [11,12]. For patients receiving ART, 
however, obesity is now a disadvantage as it is associated with 
increased risk of liver fibrosis and coronary heart disease, 
the two major causes of non-AIDS-related deaths in this 
population [13,14]. This is especially true in resource adequate 
settings where there is widespread use of ART [15]. Regardless 
of the use of ART, however, the trend toward obesity observed 
among PLHIV mirrors that observed in the general public, 
making them also susceptible to comorbidities [9,10,16]. The 
consequences of obesity include a higher cardiovascular disease 
risk, dyslipidemia, atherosclerosis, advanced liver fibrosis, and 
risk for Type 2 diabetes [17]. Among PLHIV, earlier studies 
showed increased body mass index (BMI) to be associated 
with slower disease progression [11,12]. Newer studies show 
obesity to be associated with lower levels of immune cell 
counts [18,19]. In addition, a recent study reported that 
the obesity increases the adverse effects of HIV infection on 
functional impairment, especially as related to balance and 
gait [20].

Lifestyle modification, including consuming a healthy diet, is 
the number one approach to the reduction and management 
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of obesity observed in PLHIV [2,21,22]. Nutrition education, 
focusing on healthy dietary intake and patterns, while 
emphasizing nutrition requirement for disease management, 
is one of the appropriate ways of confronting the current 
nutritional issues related to HIV infection. Several factors affect 
dietary intake. Individuals who are economically disadvantaged 
are likely to have poor diet quality and are less likely to adhere 
to dietary guidelines [23-25]. An obesity paradox has been 
documented in many conditions including HIV, where those 
in poverty and who lack access to healthy and nutritious food 
(food insecurity) are at higher risk of becoming obese [26]. 
Such individuals tend to consume caloric laden foods which 
contribute to increased obesity. In addition, dietary habits 
are affected by knowledge and beliefs about nutrition and 
health, and by patient’s self-efficacy in implementing dietary 
changes [24,27]. Taking such variables into consideration, when 
planning and implementing nutrition education interventions, 
have been shown to improve behavior outcomes [24]. In light 
of this, this pilot study was designed with the objective of 
determining the effect of nutrition education intervention 
on nutrition knowledge, stage of change, self-efficacy, dietary 
intake, and nutritional status among low-income HIV-infected 
adults.

METHODS

Study Design and Setting

This study was approved by Florida International University’s 
Institutional Review Board. Participants included in the study 
were recruited from the Borinquen Healthcare Center, which 
provides healthcare services to low-income HIV-infected 
individuals in Miami-Dade County. Recruitment was done 
using flyers, referrals from case managers, and by word of 
mouth. Participants were considered eligible if they were 
(1) HIV positive, (2) 18 years or older, and (3) low-income 
(defined as eligibility to participate or participating in the 
supplemental nutrition assistance program [SNAP]; the 
largest food assistant program in the US). SNAP eligibility 
was ascertained using the state of ACCESS Florida's pre-
screening eligibility tool [28]. Ninety-three individuals were 
eligible to participate in this study. After signing informed 
consent, they completed an initial needs assessment survey 
that evaluated nutrition education interests and needs. 
Possible interest and needs, used in the development of this 
survey were identified from the literature and from one-
to-one interviews the researchers conducted with nutrition 
professionals serving this population. Participants were 
randomized into intervention and control groups using simple 
randomization from computer-generated random numbers. 
Thirty participants were randomly assigned to the intervention 
group and 15 to the control group. Forty-nine participants were 
excluded from the study for reasons including not wanting 
to participate, inability to be contacted, being incarcerated, 
etc. [Figure 1]. A study visit was then scheduled to complete 
baseline data collection. Survey and assessment data collected 
during the baseline visit were repeated immediately following 
the intervention (post-test) and again at 3  months post-

intervention (follow-up). All surveys were self-administered. 
The entire duration of the study was 9 months, conducted 
between January 2012 and September 2012. Study visits lasted 
approximately 45 min. Individuals in the control group did 
not receive any intervention during the follow-up period. They 
were, however, provided with intervention education materials 
after the follow-up visit.

Variables Measured

Demographic characteristics

Structured questions were used to assess participant characteristics. 
Variables assessed included gender, age, ethnicity, education, 
employment status, monthly income, marital status, drug use, 
alcohol use, smoking status, and use of antiretroviral treatment.

Nutrition knowledge

Participant’s nutrition knowledge was assessed using a 20-item 
self-administered instrument, previously used among a low-
income adult population [29]. Eleven of the items assessed 
knowledge on the nutrient content of food, two assessed 
recommendation for fruit and vegetable intake and seven, 
the link between diet and chronic disease prevention. All 
the statements in the nutrition knowledge survey provided 
multiple choice answers, allowing the participant to choose 
the correct answer. Items on chronic disease prevention 
included options for “True,” “False,” and “I don’t know” [29]. 
A score of one was given for the correct answer and a score 
of 0, for the wrong or “I don’t know” answer. Possible range 

Figure 1: Randomization flowchart
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for the knowledge score was 0-20 for summed items (or 0-100 
for percent of correct answers).

Stages of change

Staging algorithms validated for measuring readiness to make 
changes in intakes of fruits and vegetables, dietary fiber as 
well as dietary fat [30] were used to categorize participants 
into one of the five stages of the transtheoretical framework 
described by Prochaska and DiClemente [31]. First, the 
algorithms determined if the recommendation regarding 
intake for a particular food was being met. Participants who 
met the recommendations were classified into the action or 
maintenance stage depending on how long they had been 
meeting recommendations (i.e., < or ≥6 months). Depending 
on their intention to change behavior, participants who were 
not meeting the recommendation were categorized into pre-
contemplation (no intention of changing behavior in the next 
6 months), contemplation (intend to change behavior in the 
next 6 months), and preparation (intend to change behavior in 
the next 30 days). Strong evidence of validity has been reported 
for all the three-staging measures [30].

Self-efficacy

Participants’ ability to confidently make changes in their dietary 
intake were assessed using a validated survey [30]. The self-
efficacy scale for fruit and vegetable intake was made up of six 
items with a coefficient alpha of 0.83. The dietary fiber and 
dietary fat intake measures had eight and five items, respectively. 
They both had a coefficient alpha of 0.89 [30]. The items were 
measured using a five-point scale with 1 being “not confident 
at all” and 5 being “extremely confident.” The ability to buy 
healthy food options when grocery shopping was also measured 
using a validated measure made up of 7 statements. Each 
statement started with “How confident are you in your ability 
to?” [29]. The scale used was 1 = not confident at all, 2 = not 
confident, 3 = somewhat confident, and 4 = very confident. 
The Cronbach’s alpha coefficient for this measure was 0.936.

Dietary intake and nutritional status

Nutrient and caloric intake was measured using a 24 h recall 
questionnaire. Participants were asked at each study visit about 
foods consumed in the last 24 h prior to visit. Food models were 
used during the dietary recall interviews in order to achieve 
accuracy with estimates of the amount of food consumed. 
These data were later analyzed using the NutriBase Professional 
Nutrition Software Version 9 (Cybersoft Inc., Phoenix, AZ, 
2011). Participants’ hemoglobin, hematocrit, and albumin 
levels were also evaluated as part of nutritional status. These 
were obtained from participants’ recent (within 3 months of the 
study visit) medical records from visits with their primary care 
physician. In addition, each participant’s height and weight were 
measured; height to the nearest 0.5 inch using a stadiometer and 
weight to the nearest 0.1 lbs using a standard calibrated scale. 
These were used to determine their BMI, which was calculated 
as weight in kg divided by height in m2.

Intervention

The conceptual model used in this intervention was developed 
based on the stampsmart model by Campbell et al. [32] 
This model is rooted in the social cognitive theory and the 
transtheoretical model of stages of change. Our model differs 
from the stampsmart model in that multimedia was not used in 
delivering the nutrition message. In addition, the educational 
messages were not individualized, but delivered in group 
settings, that took place within the healthcare services offered 
to PLHIV. However, the interviews to assess the nutritional 
needs of this cohort were conducted individually to identify 
nutrition education interest and concerns of participants. 
Major nutritional needs and areas of interest identified were 
associated with food acquisition, preparation, and food safety. 
Over 60% of participants were interested in learning how to shop 
for healthy foods, 54.8% in how to shop on a limited budget, 
54.2% in healthy cooking habits, 49.7% in food safety, and 48% 
in making healthy food choices when eating out.

Other nutrition-related education interest such as dealing with 
side effects of medication, learning how to read food labels, 
physical activity, fatigue, and stress management were included. 
However, very few study participants indicated these as areas 
of concern. Intervention materials were, therefore, developed 
to address the major topics of interest, making the education 
intervention targeted specifically to the interests of this study 
sample.

The education program consisted of four sessions delivered twice 
a month over a period of 2 months. Each session was delivered 
on the same day to two groups, each with approximately 15 
participants per group. The sessions were taught from a manual 
that was developed based on results from the needs assessment 
and recognized theories of change. Each session was taught by 
the same nutritionist. Table 1 describes the topics covered in each 
session. The sessions lasted about 45-60 min; each was comprised 
of both information delivery and activity sessions. All the sessions 
ended by providing take-home re-enforcers to participants, 
reminding them of the concepts discussed in the session. To re-
enforce healthy eating habits, participants were provided healthy 
snacks at each session. In addition, participation in discussions 
was encouraged by giving the most involved participant a token 
at the end of each session. This was usually vouchers of $10.00 
for use in the neighborhood grocery store.

The program’s content and implementation strategies were 
designed to target the various stages of change for dietary 
behavior change, focusing on the processes involved in each. 
Examples of some of these include providing knowledge 
and information to raise consciousness about behavior, 
using discussions with peer role models to promote self-
evaluation, [33] and reinforcement management (giving praise 
and recognition) to promote self-efficacy [34].

Statistical Analysis

All randomized participants were included in the analyses and 
had at least one study and/or intervention visit. To minimize 
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the effects of loss of subjects to follow-up, the Last outcome 
measure carried forward technique was used in the analyses. 
Data from baseline were imputed for missed follow-up visits for 
4 participants in the intervention group. Analysis to determine 
differences between groups from the baseline demographic data 
was carried out using student’s t-test for continuous variables 
and Chi-square test for categorical variables. For non-normally 
distributed variables, the Mann–Whitney U test was used. 
The results were reported as mean ± standard deviation or as 
percentages. The Mann–Whitney U test was also used to test 
the difference in changes along the stages of change continuum 
between the two groups. The programs’ impact on outcome 
variables (knowledge, self-efficacy, dietary intake, and nutritional 
status) over time was analyzed using repeated measures analysis 
of variance, with group (intervention and control), and time 
(baseline, post-test, and follow-up) as independent variables. 
P value of <0.05 was termed as statistically significant for all 
analyses. SPSS version 21 software (SPSS, Inc., Chicago, IL, 
2011) was used in analyzing group comparisons at various 
stages of the study.

RESULTS

Participant Characteristics

This pilot study had a sample of 45 participants with an 
average age of 47.4 years. The majority of the individuals were 
male (60%), African-American (77.8%), and single (73.3%). 
Two-thirds (67%) of the participants had at least a high school 
education. Only 8.9% were employed; most were either on 
disability (46.7 %) or unemployed (44.4%). The two groups 
were comparable in baseline characteristics as shown in Table 2. 
About 18% of the population used illicit drugs, while 44% drank 
alcohol, and 64% smoked cigarettes [Table 3].

Nutrition Knowledge

There was no difference in nutrition knowledge scores between 
the intervention and control groups at baseline [Table 4]. The 
intervention group, however, showed a consistent increase in 
their mean knowledge score at post-test and follow-up visits 
compared to the control group. There was no significant 
interaction by groups and time on the nutrition knowledge 
score, F (2, 86) = 0.68; P = 0.49.

Self-efficacy

Self-efficacy scores, as related to healthy eating and shopping 
were similar between the groups at baseline, with both groups 
reporting moderate scores for all four self-efficacy items. There 
was an immediate (post-test) increase in self-efficacy scores 
among participants in both groups for all categories except 
dietary fat intake. The intervention groups’ confidence in 
the ability to increase fruit and vegetable intake continued 
to increase, even at the 3-month follow-up visit [Table  5]. 
However, no significant interaction of groups by time was found 
on any of the self-efficacy scores Fruit and vegetable intake 
F (2, 86) = 1.167; P = 0.31, dietary fiber intake F (2, 86) = 0.47; 

Table 1: Topics discussed during education sessions
Session 1: What happens between HIV and nutrition

Information about HIV effect on the body
Discussion about the importance of nutrition during HIV infection
Discussion on how to obtain and maintain adequate nutrition

Session 2: The green effect: Eating on a shoestring budget
Discussion on how to navigate the grocery store (product placement 
relative to the food item being healthy or not
Tips for saving money and price conscious grocery shopping
Discussion and practice on how to read food labels
Discussion of participants current shopping practices (acknowledgement 
of good practices and suggestions on what could be done differently 
during the next shopping trip for the “not so good practices”)

Session 3: Take charge of your diet
Practice knowledge on which food belongs with which food group
Information on recommended servings from each food group and 
illustrations of adequate portion sizes
Discussion and tips on healthy cooking methods
Re‑enforcement activity on making healthy changes to

Session 4: Keep the bugs out
Discussion and activity on how to practice food safety when grocery 
shopping
Discussion and activity on how to store food safely (Temperature and 
environment)
Discussion and activity on food safety during meal preparation

HIV: Human immunodeficiency virus

Table 2: Baseline sociodemographic characteristics by group
Variables Intervention 

(n=30)
Control 
(n=15)

P value*

Mean age (SD) 48.33 (7.06) 46.40 (9.13) 0.44

n (%) n (%)

Gender 0.52
Male 19 (63.3) 8 (53.3)
Female 11 (36.7) 7 (46.7)

Ethnicity 0.53
African American 22 (73.3) 13 (68.8)
Othera 8 (26.7) 2 (16.7)

Marital status 0.27
Married 8 (26.7) 1 (6.7)
Single 22 (73.3) 14 (93.3)

Education 0.78
<High school 10 (33.3) 5 (33.3)
≥High school 20 (66.6) 10 (66.7)

Employment status 0.69
Unemployed 12 (40.0) 8 (53.3)
Employed 3 (10.0) 1 (6.7)
On disability 15 (50.0) 6 (40.0)

Monthly income 0.36
<$1000 26 (86.7) 12 (80.0)
≥$1000 4 (13.3) 3 (20.0)

*Continuous variables analyzed using student t‑test and categorical 
variables using the Chi‑square test, aOther includes White, Hispanics and 
other ethnicities, SD: Standard deviation

Table 3: Health‑related characteristics by group
Variables Intervention 

(n=30)
Control 
(n=15)

P value*

Smokes cigarettes 19 (63.3) 10 (66.7) 0.83
Uses drugs 4 (13.3) 4 (26.7) 0.27
Drink alcohol 12 (40.0) 8 (53.3) 0.40
On ARTa 28 (93.3) 15 (100.0) 0.31
Takes vitamins 15 (50.0) 9 (60.0) 0.53

*Results obtained using student t‑test analysis, aART: Antiretroviral therapy
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P = 0.60, dietary fat intake F (2, 86) = 1.13; P = 0.32, or healthy 
shopping F (2, 86) = 0.20, P = 0.82.

Stages of Change

Consuming fruits and vegetables at the recommended amounts 
was the most difficult dietary behavior to achieve and maintain 
in this population. As shown in Table 6, at baseline and during 
the follow-up periods, none of the participants reported being at 
action or maintenance phase with regards to fruits and vegetables 
consumption. There were similar percentages of individuals at 
the pre-contemplation stage in the two groups at baseline for 
fruit and vegetable intake, but at the 3-month follow-up visit, 
this percentage decreased to 30% in the intervention group 
because they moved into the contemplation stage while in 
the control group the proportion of individuals considering 
the possibility to have more fruits and vegetables increased 
to 53.3%. Similarly, 10% of the intervention group and 13% of 
the control group reported being at the contemplation stage at 
baseline with fruit and vegetable intake, but at the follow-up 
visit, this percentage increased to 20% as they moved from pre-
contemplation closer to taking action in the intervention group, 
while that for the control group decreased to 0%.

With regards to dietary fiber stage, more than half (53%) of the 
control group did not progress in their readiness to increase their 
fiber intake, compared to only 27% in the intervention group. 
Similarly, only 23% of the intervention group did not improve 
in their readiness to lowering dietary fat intake compared to 
47% in the control group.

Dietary Intake and Nutritional Status

There were no significant differences in dietary intake [Table 7] 
and nutritional status [Table 8] between the groups at baseline. 
Further analysis shows that the intervention did not significantly 
impact dietary intake, although the intervention group increased 
their calorie and fat intakes compared to the control group at 
follow-up visits. Overall, there were no significant interactions on 
mean scores by group by time for BMI:F (2, 86) = 1.22, P = 0.28; 
hemoglobin:F (2, 86) = 1.10, P = 0.90; hematocrit:F (2, 86) = 0.13, 
P = 0.88 and albumin F (2, 86) = 0.39, P = 0.63.

DISCUSSION

The prevalence of obesity among PLHIV is increasing, mirroring 
the trend observed in the general public [9,10]. Among the 
general population, promotion of lifestyle modification which 
includes healthy eating habits has been significant in managing 
obesity [35,36]. The goal of this pilot study was to determine 
the effectiveness of nutrition education in improving nutrition 
knowledge and behavior, dietary intake, and nutritional status, 
including weight change in a cohort of HIV-infected adults. 
Study results indicate the intervention did not have a significant 
impact on nutrition knowledge and behavior, dietary intake, and 
nutrition status indicators. According to studies conducted in 
the 1990’s, individuals diagnosed with HIV infection reported 
interest in nutrition, and eagerly made dietary changes [37]. 
This is because they believed nutrition played a significant role 
in disease management and their chances of survival. A study by 
Wright [38], that investigated the impact of nutrition education 
on nutrition knowledge found significant improvement in 
nutrition knowledge in the intervention group compared to the 
control group. Due to the advances with HIV treatment, HIV 
is now a chronic disease with a decrease in disease associated 
morbidity and mortality. As such, interest in nutrition as an 
important part of treatment may have waned among PLHIV, 
explaining the lack of significant increase in nutrition knowledge 
and self-efficacy among study participants. Health challenges 
related to nutrition continues to be prevalent among PLHIV, 
as such education to increase nutrition awareness needs to be 
continued with this population. Previous studies that have used 
nutrition education or counseling to improve dietary intake and 
nutrition status among HIV-infected populations have focused 
on weight gain as the nutritional status outcome [3]. To the 
best of our knowledge, there is no known prior study that has 
used nutrition education to improve dietary intake and achieve 
weight loss among HIV-infected individuals. There are, however, 
a few studies that have investigated the effect of nutrition 
education intervention in improving diet related morphologic 
changes among PLHIV. A study by Almeida et al. [39], provided 
a 12-month nutrition counseling intervention to improve diet 

Table 4: Nutrition knowledge scores across the three 
assessment periods by group
Study 
period

Nutrition knowledge scorea

Mean±SD F* P value*

Intervention Control

Baseline 67.33±13.69 63.67±18.75 0.68 0.49
Post‑test 68.83±15.57 70.00±17.74
Follow‑up 68.50±14.21 67.67±20.67

*Repeated measures ANOVA group by time interaction, aScores are 
based on the percentage of correct answers, SD: Standard deviation

Table 5: Diet and shopping self‑efficacy scores across the 
three assessment periods by group
Study period Self‑efficacy scorea

Mean±SD F* P value*

Intervention Control

Fruit and vegetable Intake 1.17 0.31
Baseline 2.81±1.22 2.65±0.77
Post‑test 2.90±0.88 3.23±0.92
Follow‑up 3.09±0.93 2.91±0.88

Dietary fiber intake 0.47 0.60
Baseline 2.71±1.12 2.53±1.01
Post‑test 2.94±1.00 2.95±1.15
Follow‑up 2.79±0.83 2.46±1.07

Dietary fat intake 1.13 0.32
Baseline 2.62±1.28 2.44±0.80
Post‑test 2.49±0.90 2.84±1.08
Follow‑up 2.60±1.10 2.43±0.80

Shopping 0.20 0.82
Baseline 3.05±0.91 2.91±0.96
Post‑test 3.10±0.81 3.06±0.90
Follow‑up 2.97±0.78 2.78±0.99

*Repeated measures ANOVA group by time interaction, aScores ranged 
from a scale of 1‑5 for dietary self‑efficacy and 1‑4 for shopping 
self‑efficacy. Scores of 4 or 5=very/extremely confident, SD: Standard 
deviation
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and prevent morphological and metabolic changes related to 
HIV treatment. The 1 year intervention produced slight dietary 
and morphological changes in the intervention group, although 
the differences were not statistically significant. Contrary to 
this present study, Almeida et al. [39] provided individualized 
counseling as opposed to the group education used in this study.

The lack of changes observed in dietary behavior and intake as 
well as nutrition status among this population of HIV-infected 

individuals may be due to the high prevalence of food insecurity 
occurring in the population. The current food insecurity rate in 
this cohort of HIV-infected individuals is 56% (unpublished). 
This report is consistent with those from other cohorts of 
PLHIV [40,41]. Food insecurity is associated with poor diet 
quality and dietary intake [42,43]. In addition, food insecure 
HIV-infected individuals are less likely to seek and adhere to 
treatment therapies [44]. They may, therefore, be less likely 
to adhere to nutrition education recommendations especially 
when lacking economic access to healthy food. Participants in 

Table 6: Dietary stages of change across the three assessment periods by group
Stages of change (n (%))

Pre‑contemplation Contemplation Preparation Action Maintenance

Fruit and vegetable
Intervention (n=30)

Baseline 13 (43.3) 14 (46.7) 3 (10.0) ‑ ‑
Post‑test 10 (33.3) 16 (53.3) 4 (13.3) ‑ ‑
Follow‑up 9 (30.0) 15 (50.0) 6 (20.0) ‑ ‑

Control (n=15)
Baseline 6 (40.0) 7 (46.7) 2 (13.3) ‑ ‑
Post‑test 5 (33.3) 6 (40.0) 4 (26.7) ‑ ‑
Follow‑up 8 (53.3) 7 (46.7) 0 (0.00) ‑ ‑

Dietary fiber
Intervention (n=30)

Baseline 7 (23.3) 8 (26.7) 0 (0.00) 5 (16.7) 10 (33.3)
Post‑test 3 (10.0) 3 (10.0) 4 (13.3) 6 (20.0) 14 (46.7)
Follow‑up 5 (16.7) 3 (10.0) 3 (10.0) 9 (30.0) 10 (33.3)

Control (n=15)
Baseline 2 (13.3) 4 (26.7) 1 (6.7) 4 (26.7) 4 (26.7)
Post‑test 5 (33.3) 2 (13.3) 1 (6.7) 2 (13.3) 5 (33.3)
Follow‑up 5 (33.3) 4 (26.7) 0 (0.0) 5 (33.3) 1 (6.7)

Dietary fat
Intervention (n=30)

Baseline 4 (13.3) 7 (23.3) 0 (0.00) 10 (33.3) 9 (30.0)
Post‑test 3 (10.0) 4 (13.3) 5 (16.7) 12 (40.0) 6 (20.0)
Follow‑up 4 (13.3) 2 (6.7) 0 (0.00) 16 (53.3) 8 (26.7)

Control (n=15)
Baseline 2 (13.3) 0 (0.00) 2 (13.3) 6 (40.0) 5 (33.3)
Post‑test 3 (20.0) 1 (6.7) 1 (6.7) 5 (33.3) 5 (33.3)
Follow‑up 4 (26.7) 5 (33.3) 3 (0.0) 3 (20.0) 3 (20.0)

Table 7: Dietary intake across the three assessment periods by 
group
Study period Mean±SD F* P value*

Intervention Control

Total calories (kcal) 0.32 0.71
Baseline 1855.93±981.26 1953.76±748.02
Post‑test 2035.88±979.65 1942.38±1004.62
Follow‑up 2048.80±926.40 1886.77±633.80

Carbohydrates 
intake (g)

0.31 0.74

Baseline 228.64±123.65 257.13±105.54
Post‑test 255.52±121.58 269.07±166.10
Follow‑up 254.54±120.35 245.44±111.41

Protein intake (g) 0.45 0.62
Baseline 80.99±48.65 89.14±47.80
Post‑test 82.14±41.34 75.40±40.14
Follow‑up 83.25±45.01 86.66±28.75

Fat intake (g) 0.29 0.63
Baseline 62.98±43.29 61.71±32.37
Post‑test 73.50±43.83 62.39±31.28
Follow‑up 74.37±39.73 63.13±30.45

*Repeated measures ANOVA group by time interaction, SD: Standard 
deviation

Table 8: Nutritional status indicators across the three 
assessment periods by group
Study period Mean±SD F* P value*

Intervention Control

BMI (kg/m2) 1.22 0.28
Baseline 28.84±6.61 27.91±4.88
Post‑test 29.05±6.6 28.32±4.68
Follow‑up 28.26±4.94 28.60±4.61

Hemoglobin (g/dl) 1.10 0.90
Baseline 13.76±1.39 13.47±1.49
Post‑test 13.63±1.61 13.45±1.17
Follow‑up 13.76±1.51 13.53±1.21

Hematocrit (%) 0.13 0.88
Baseline 41.13±4.03 40.76±4.67
Post‑test 40.93±4.84 40.58±3.80
Follow‑up 41.23±4.06 40.53±3.79

Albumin (g/dl) 0.39 0.63
Baseline 4.24±0.32 4.20±0.54
Post‑test 4.28±0.26 4.16±0.45
Follow‑up 4.27±0.27 4.14±0.32

*Repeated measures ANOVA group by time interaction, BMI: Body mass 
index, SD: Standard deviation
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the intervention group consistently increased their caloric and 
fat intakes over the study period. While this could be explained 
by possible overeating under the guise of eating “healthy,” it 
could also be attributed to food insecurity and non-adherence to 
education recommendations. Future interventions to improve 
diet and health among PLHIV should consider food security 
status of the target group and include strategies to improve 
food security and the perception of food insecurity among the 
participants in program design and implementation. In addition, 
participants in the control group reported positive gains in many 
of the targeted behavior areas, similar to that of the intervention 
group at the post-test and follow-up visits, although they were 
not exposed to the group intervention. These increases may 
be due to Hawthorne’s effect [45], where multiple exposures 
to survey materials and assessments led to the recognition of 
research outcomes and, in an attempt to impress researchers, 
control group participants reported favorable information.

Limitations of this study are the small sample size, a relatively 
short study duration and low participation rate. Only 56.7% of 
the intervention group attended more than two sessions, even 
though the topics were chosen and tailored based on participants 
interests. Several outcomes from the pilot study were, however, 
encouraging; participants showed a trend toward improved 
nutrition knowledge, self-efficacy with fruits and vegetable 
intake, and readiness for behavior change. Increasing access to 
healthy foods will help foster lasting changes with dietary intake. 
Further studies are needed to ascertain the use of nutrition 
education intervention to effect changes in the dietary habits 
and nutritional status, which could improve disease state and 
quality of life of HIV-infected individuals.
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