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ABSTRACT

This study randomly selected HIV positive patients attending the largest hospital in Jamaica and analyzed their health, nutritional
and socio-demographic profiles. Adherence to highly active antiretroviral therapy was good overall and patients reported to
have good appetite and most consumed at least 1-2 meals daily with snacks despite financial challenges. The nutritional status
findings largely mirrored the trends in the general population towards increasingly overweight and obesity. The results also
showed low rates of weight loss and under-nutrition but relatively high rates of non-communicable diseases. The contrasting
recommendations on energy intake for persons living with AIDS and those obese create a potential nutritional dilemma for
treatment and rehabilitation. This study concludes that priority attention must be directed towards designing a comprehensive
nutrition program for AIDS survivors in the Caribbean.
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1. INTRODUCTION

The importance of nutrition in the management of AIDS in
the Caribbean has been previously highlighted.[1] At that
time the HIV incidence and fatality rates were high and the
devastating effects of AIDS on nutritional status were a ma-
jor concern. It was recognized that nutrition can delay the
progression of AIDS, but with comprehensive nutrition ther-
apy not being a major part of management efforts it raised
the question whether an opportunity was being lost.[1] More
recently the global incidence of HIV infection has declined
by 35% since 2000, and new cases of HIV infection among
children has also fallen by 58%.[2]

Today, highly active antiretroviral therapy (HAART) is avail-
able for free to HIV positive individuals in most Caribbean

countries and numerous prevention programs have developed
targeting at-risk groups and vulnerable communities.[3, 4]

With fatality declining the question now becomes what
should be the optimal nutritional management of AIDS sur-
vivors?

Despite the declines in incidence and deaths from AIDS the
prevalence of HIV-infection in the Caribbean is still unac-
ceptably high. Nutritional intake is still often overlooked
although the relation between nutrition and immune function
is well established.[5] The essential nutrients can be easily ac-
quired in the appropriate amounts daily by consuming foods
from each of the Caribbean foods groups. In 2003 Knox
and colleagues noted that deficiencies in serum Vitamin A,
Vitamin B12, selenium and zinc have been associated with
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progression of HIV infection.[6] Despite the recent success of
HAART, malnutrition due to inadequate food intake remains
a serious problem for persons with advanced HIV disease.[7]

It was therefore critical to assess the nutritional outcome of
individuals infected with HIV whose nutritional management
is carefully monitored. This study conducted such as assess-
ment at the main hospital in Jamaica – a tertiary care setting,
where patients are usually presented with severe wasting.
This wasting results from advanced progression of their HIV-
infection; inadequate dietary intake due to food and nutrition
knowledge deficit, further exacerbated by varying socioeco-
nomic and cultural factors. The aim was to determine how
nutrition therapy can be optimized as part of a comprehensive
approach to AIDS treatment and rehabilitation.

2. METHODS
The study was approved by the ethics committees of the Uni-
versity of Technology, Jamaica and the Ministry of Health,
Jamaica. Every third randomly selected HIV-positive patient
attending and registered at the main hospital in Kingston was
invited to participate in the study over a 7-week period. All
ethical concerns were satisfactorily addressed before verbal
and written consent was obtained. To ensure confidentiality
initials were used on the consent form. Interviews were con-
ducted in an area remote from the location of the clinic area
and study information was stored in a password-protected
data base.

Each study participant’s medical record was carefully re-
viewed to confirm HIV infection and clinical stage. Infor-
mation collected included their medical history, relevant lab-
oratory data, changes in body weight during their clinic
attendance course, prescribed medications including ARV,
the referral record for integrated clinical services with em-
phasis on nutrition intervention. Patients over 21 years were
included. Patients to be excluded were those with a med-
ical history of dementia or other cognitive deficits; a his-
tory of mental illness with delusion or psychosis because
of impediments in the ability to recall information; disabil-
ity which prohibited independence in walking or self-care
(e.g., paralysis secondary to spinal cord injury or stroke with
hemiparesis). With the higher rate of muscular atrophy that
has been observed in patients with paralysis or dependence
on a wheelchair for ambulation, the plan to exclude them
from this study was based on preventing the occurrence of
potentially confounding factors, such as an over-estimation
in the prevalence of underweight. During selection we found
no patient with such disabilities to be excluded. All study
participants were interviewed with a structured question-
naire which included a food frequency table. Seventy six
food items from various food groups were included in the

food frequency table. Each study participant was screened
with the well-validated Mini Nutritional Assessment (MNA)
tool[8] to identify those who were at risk for malnutrition.

Student’s t-test and correlation analyses were used to test sta-
tistical significance among continuous variables such as age,
weight, BMI, MNA scores and CD4 counts. Differences in
categorical variables such as physical activity level, visceral
protein status and clinical stage of HIV were analyzed by the
chi-square test.

3. RESULTS

The sample consisted of forty-four adults: 24 females and
20 males. The age range was from 21 to 77 years with a
mean of 45.8 years. Most (72.8%) of the patients live within
5 miles of the Kingston Public Hospital where the study was
done. The cost of access to services was therefore small.

Compliance with medication, specifically HAART, is noted
at 45.2% as indicated by daily or consistent use as prescribed.
The remaining patients cite poor tolerance of the medication
(16.7%); fasting with ingestion of herbs (12.5%); and not
remembering to take their medication (20.8%) as the most
common reasons for non-compliance or inconsistent use of
their medication. Importantly, 12.5% do not take their medi-
cations as they believe the HAART is no longer necessary.

The period since HIV diagnosis correlated positively with
the CD4+ count (p = .001). In evaluating the prevalence and
severity of immunosuppression, 35% of the females have
no significant immunosuppression (CD4+ count of 500 or
more), compared to 17.6% males with no significant im-
munosuppression, but 35.3% of the male respondents had
mild immunosuppression (CD4+ count between 350 and
499) compared to 15% of females. Many males (47.1%) had
advanced to severe immunosuppression (CD4 count less than
350) compared to 50% of females.

All patients reported receiving some type of counseling con-
sistent with their HIV therapy. Counseling was for HIV
medical treatment (52.4%); 10.7% for emotional support;
3.6% to address mental health concerns; 7.1% for behav-
ior change; and 26.2% for diet and nutrition. Counseling
was provided by the medical officer (41.6%), nurse (20.8%),
dietitian (17.8%), pharmacist (3.0%), adherence councilor
(4.0%), social worker (2.0%), and clergyman (1.0%).

Financial support is critical to the nutritional support of
HIV patients yet there was an unemployment rate of 45.4%
with women having a higher rate of 54.2%. Of the unem-
ployed, alternate sources of financial support came from their
spouse or partner (20.7%); parent (17.2%); siblings (10.3%);
friend (13.8%); adult child (13.8%); extended family mem-
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ber (6.9%), public assistance (10.3%) and 6.9% did not have
any regular source of financial assistance. For the employed,
the estimated weekly income in Jamaican dollars was $3,000
to $6,000 (37.5%); $6,100 to 9,000 (25%); $9,100 to $12,000
(25%) and above $12,000 (12.5%).

Twenty seven patients (61.4%) indicated they needed finan-
cial assistance to consistently meet their nutritional needs.
Most (72.8%) of the patients consumed a general unrestricted
diet. Of the remaining 12 on a restricted diet: 5 were on low-
salt; 4 on low-sugar; one on low-fat; one on a renal diet and
one avoided tinned foods.

Many (36.4%) patients regularly ate 3 meals daily; 22.7% ate
2 to 3 meals often and 40.9 ate 1-2 meals regularly. Among
the 18 who ate 1-2 meals, fourteen consumed additional
snacks. Consumption of dietary supplements was reported by
65.9% as a routine part of their diet. Vitamins (B-complex),
herbs or herbal extracts and omega-3 in the form of fish oil
are the most frequently consumed dietary supplements. Only
16.9% reported use of alternative medical therapies such as
moringa (Moringa oleifera).

Most respondents (81.8%) reported having a good appetite
and 13.6% indicated their appetite is fair. Only 4.6% reported
having a poor appetite. Rice was the most frequently con-
sumed staple followed by boiled green banana. Poultry, meat,
fish and eggs were common in the diet. Milk was not con-
sumed by 54.6% while legumes such as red peas and gungo
peas were frequently used. Fresh fruits and vegetables were
not consumed daily. Tomato and cabbage were the most pre-
ferred. Canned fish is consumed two to three times weekly
by 34.1% of respondents, and canned meat was consumed
by 22.8% one to three times weekly. Carbonated beverages
were drunk at least one time each day by 13.6% of the respon-
dents, while fruit-flavored beverages were consumed daily
by 29.5%. Bagged “juice” (sugared-water with flavoring in a
plastic bag) was drunk by 13.6% of respondents about two
to three times weekly and up to six times weekly by 11.4%
of them. In addition to the sweetened beverages, 31.8% of
respondents consumed refined sugar one time each day and
36.4% used this added sugar two to three times each week.
Condensed milk was consumed by 13.6% of respondents two
to three times each week. Margarine made from vegetable
oils was the most common fat consumed - 22.7% used it
each day while 11.4% used margarine four to six times each
week.

Alcohol drinking was done occasionally by 33.3% of fe-
males and 45.0% of males. Smokers were 33.3% female and
60% male. Of these, marijuana smoking was regular in men
(58.3%) and 50% among women.

Overall, 41% of patients were overweight or obese with
47.7% classified within normal weight parameters. Table
1 shows that overweight or obesity in females was 54.2%
with average BMI of 26.5 compared to 25% in males with
an average BMI of 22.8. Most (70%) males were involved in
moderate to heavy physical activity whereas only 29.2% for
females were so engaged. For underweight, however, males
had a rate of 20% whereas for females it was 4.2%. Using
the malnutrition risk scores, 66.7% of females were normal
compared with 55% in males. The risk of malnutrition in
males 65.0% compared with 35.0% for the females.

Table 1. Gender comparisons of HIV positive patients by
BMI and malnutrition risk

 

 

Indicators 
Males (n = 20) 

% 

Females (n = 24) 

% 

Malnutrition Risk (MNA)   
Normal Nutritional status 35.0 66.7 
Risk for Malnutrition 65.0 25.0 
Malnourished 0 8.3 
Weight Classification (BMI)   
Underweight (< 18.5 ) 20.0 4.2 
Normal (18.5-24.9) 55.0 41.7 
Overweight (25-30) 10.0 29.2 
Obese (> 30) 15.0 25.0 
Physical Activity    
Sedentary 10.0 20.8 
Light 20.0 50.0 
Moderate 50.0 29.2 
Heavy 20.0 0 
BMI (kg/m2) Mean (SD) 22.8 (6.1) 26.5 (5.1) 

 

With the exception of the mean hemoglobin all laboratory
indicators appeared to be within normal parameters for both
genders. Satisfactory visceral protein status (albumin) was
noted overall for males at 70.0% and females at 71.4%, with
male respondents having a higher proportion (30%) for de-
pletion of serum albumin compared to the females. Total
protein status within the normal range was similar between
both genders at 60% for males and 57.1% for females. How-
ever, 14.3% of females have total protein stores below the
reference range, but there were no males observed with this
deficiency. For hyperproteinaemia, 40% of the males and
28.6% of females were noted.

Patients with a medical history of chronic non-communicable
diseases are shown in Figure 1. Hypertension (28.4%) is the
most common chronic health concern and diabetes (10.4%)
dyslipidemia (6.0%) and chronic kidney disease (6.0%) had
the next highest rates. A history of trauma, including physi-
cal assault and gunshot wounds, was also noted at a rate of
4.5%, and symptomatic HIV infection - though not a non-
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communicable disease - but relevant in assessing nutritional
status was noted at a rate of 34.3%.

Figure 1. Distribution of non-communicable Diseases
among HIV positive patients

4. DISCUSSION
A key determinant of the survival rates of persons infected
with HIV is the level of compliance with medications. This
study showed a moderately high compliance with HAART
and with the available nutrition support there was negligi-
ble wasting observed. Less than 12% were underweight or
had evidence of chronic energy deficiency. In addition there
was also low incidence of illness-related factors such as di-
arrhea, vomiting, and oropharyngeal candidiasis which can
negatively influence dietary intake.

There was no statistically significant relationship between the
CD4+ count, weight and BMI in this cohort. This, however,
does not diminish the potential for the use of the CD4+ count
as a determinant of nutritional status as there was a positive
and significant relationship noted between the CD4+ count
and malnutrition risk, as observed elsewhere.[9]

This study did not indicate that the consumption of alcohol or
marijuana are factors for concern as related to the dietary in-
take and nutritional status. Although it is recommended[10, 11]

that three moderately portioned meals should be consumed
each day consisting of foods from all food groups, it was
noted in this study that over forty percent of the respondents
consumed only one to two meals each day along with only
one snack. This group of patients may not be consuming ade-
quate calories or a nutritionally balanced diet and hence may
cause a decline in body weight with an increasing disposition
for malnutrition. It was noted, however, that staples such
as rice and protein-rich foods such as chicken and legumes
were consumed regularly, therefore energy-protein malnu-
trition was not a concern. The consumption of fresh fruits
and vegetables each day was significantly low, but not re-
markable as compared to the findings reported in the Jamaica

Health and Lifestyle Survey.[12] This low frequency of fruit
and vegetable consumption was therefore consistent with
that of the general Jamaican population. The study showed
that over 80% of patients were either normal or overweight.
Obesity rates were 20% in this study which is higher than
the 8% found in hospital patients with HIV in St. Vincent
and the Grenadines in 2008.[13] The high rate of obesity
among HIV infected patients has been described as the latest
epidemic.[14] As high-sodium foods such as canned meat
and canned fish are consumed regularly in this sample, com-
pounded by the consistently low consumption of fruits and
vegetables the concern now moves to the high proportion of
HIV positive patients with hypertension, diabetes and other
non-communicable diseases. These patients, however, are
not on a therapeutic diet to manage their chronic illness. The
frequent consumption of sweetened beverages and refined
sugar was noted and in combination with the low rates of
exercise, this may exacerbate overweight and obesity - risk
factors for diabetes and other chronic non-communicable
diseases.

People living with HIV are sometimes offered dietary sup-
plements such as vitamins for immune health; iron tablets
to correct and prevent anemia which is quite common; and
liquid high calorie-high protein beverages to prevent HIV-
associated weight loss. In this study, over 65% of the re-
spondents were supplementing their diets with vitamin and
mineral supplements. There was a mild depletion in the
mean hemoglobin of the female respondents, but in gen-
eral and with adequate consumption of foods from animals,
iron-deficiency related anemia was not a concern.

Employment status and earnings of patients may determine
how much and what types of food is consumed, and ulti-
mately affect their nutritional status. Patients were generally
from a low socioeconomic background with a high propor-
tion of unemployment. Less than forty-two percent of em-
ployed patients earned less than the national minimum wage.
Over two-thirds of the patients indicated they need assistance
to consistently acquire food. Despite the unfavorable un-
employment rate and financial challenges, the majority of
unemployed respondents received financial and other social
support from their intimate partner or spouse, and also from
an immediate or extended family member, which perhaps
circumvented the malnutrition risk.

In general, patients survived the various challenges presented
to them daily as evidenced by the favorable proportion with
a high rating for life-satisfaction. Some of the respondents
stated that their situation could have been even more dire
if they were not taking their medications or making efforts
to take care of their bodies. They admitted to experiencing
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daily challenges to care for themselves and their families be-
cause of their HIV status and the currently difficult economic
climate in Jamaica.

It should be emphasized that this cohort reflects patients
who voluntarily sought treatment and care. No doubt many
others do not seek and receive the same attention because
of distance, cost, stigma, discrimination, among other rea-
sons. This study therefore points to the potential outcomes if
regular monitoring and counseling are in place.

5. CONCLUSIONS
This study of persons living with HIV showed a dietary in-
take similar to that of the Jamaican populace as determined
by the Jamaica Health and Lifestyle Survey.[12] Further the
proportions for non-communicable disease such as hyper-
tension and diabetes were similar to those reported in that
survey. This underscores the need to promote good nutri-
tion, particularly the increased consumption of fruits and
vegetables for HIV positive persons.

Significant weight loss as related to HIV-infection was not
observed in this study. Respondents reported to have a good
appetite and a high compliance rate in taking their antiretro-
viral medication. However, the imbalance between energy
intake and energy expenditure, as evidenced by a high propor-
tion of overweight and obese respondents is a concern taking
into consideration the risk for non-communicable diseases.
The World Health Organization[10] recommends increased
energy intakes between 10% and 30% depending on the
symptoms in HIV-infected adults. WHO also recommends
limitation of energy intake for obese adults.[15] Herein lies a

potential dilemma for the nutritional management of obese
adults living with HIV.

In the Caribbean the focus needs to shift from solely pre-
venting weight loss in people living with HIV to promoting
their optimal good health and well-being as related to the
prevention of non-communicable diseases and ensuring their
mental health. In addition to monitoring blood pressure, the
inclusion of finger-stick testing of blood glucose or urinalysis
with a dipstick, should be considered for all patients upon
presentation to the clinic to identify those with diabetes mel-
litus and other chronic diseases associated with overweight
and the metabolic syndrome. An interdisciplinary approach
is critical not only in meeting the nutritional needs of per-
sons living with HIV but also to address psychosocial issues
which can have a negative effect on their overall health.[16]

Programs should be directed also to family members and
community action groups for additional social support. The
core objective in the Caribbean must be to encourage good
nutrition and regular exercise as the primary tools for suc-
cessful treatment of HIV-infection as well as the prevention
of non-communicable diseases.
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