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Lack of information on the nutritional status of PLHIV in Malaysia prompted this

cross-sectional study of 340 HIV -positive adults receiving antiretroviral medication

at Hospital Sungai Buloh in order to determine their nutritional status as well as

identify those factors associated with it.

Respondents were selected based on two-stage proportional stratified sampling

among all patients receiving HIV treatment at the Infectious Disease Clinic of the

Sungai Buloh Hospital. A pretested questionnaire was used to collect information on

socioeconomics, and dietary intake using face to face interview. Medical history,

health status and antiretroviral CARY) regimen were obtained from respondents'

computerized medical records. Biochemical parameters including lipid profile,
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hematological and immunological parameters were measured using fasting blood

samples. Physical measurements included weight, height waist and. hip

circumference, body composition and blood pressure. Descriptive statistics,

comparative statistical procedures and multiple logistic regression were performed

using SPSS version 16.0

Most respondents were men (78.8%), Chinese (63.8%), aged between 20 to 50 years

(82.l%), had less than ten years of formal education (61.8%) and were employed

(63.5%). All subjects were in the first stage of AIDS. The majority (94.6%) had been

taking ARV medications for more than six months.

The prevalence of elevated total cholesterol level (65.8%), LDL-C level (78.4%),

low HDL-C level (39.8%), elevated triglycerides level (62.2%), fasting plasma

glucose (22.0%) metabolic syndrome (27.9%) according to National Cholesterol

Education Program (NCEP), diabetes mellitus (10.9%) and hypertension (44.7%)

were considerable. Megaloblastic anemia was very high (13.5%) as compared to the

prevalence at the start of medication (2.5%). On the other hand, underweight was more

prevalent at start of medication. While 36.5% of the respondents had unhealthy waist-

hip ratio, 85.l% had optimal body composition based on fat and fat free mass. The

majority of respondents had insufficient dietary intakes although males had higher

mean food intakes. Rice, green leafy vegetables and fresh sea fish were the most

frequently consumed food items.
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Education attainment was higher among Indians while Chinese respondents had

higher monthly household incomes and had been on treatment for a longer period.

More than half of all ethnic groups had abnormal lipid levels.Wasting, abdominal obesity,

metabolic syndrome and diabetes mellitus were more common among Indians. Malays

as compared to other ethnic groups were more prone to megloblastic anemia and

anemia in the form of reduced HCT. Ethnicity and gender had little influence on pattern

of food consumption.

Generally, males had higher socioeconomic status, prevalence of hypertension,

metabolic syndrome and diabetes mellitus as compared to females. Apart from HDL-

C level, more females had elevated lipid level than males. All types of anemia were

more commonly observed in females than males. The female subjects had more weight

loss, wasting, underweight as well as overweight/obesity, abdominal obesity and higher

percentage of body fat.

Based on the results of multiple logistic regression, high waist circumference and

waist hip ratio were the major risk factors for low HDL-C level and high

triglycerides (components of metabolic syndrome) while age was a considerable risk

factor in the occurrence of hypertension, anemia characterized by low hemoglobin

level and also megaloblastic anemia. Body mass index (BMI) at start of ARV

medication, energy intake, % energy from carbohydrate and % energy from fat were

the risk factors for metabolic syndrome in this study.
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The present study demonstrated that PLHIV receiving ARV medication experience

some nutritional abnormalities. Thus, the setting up of supportive and intervention

programs should be introduced to prevent and reduce these health and nutritional

complications that result both from of the infection as well as the ARV that they are

on.
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Fakulti : Perubatan dan Sains Kesihatan

ABSTRAK

Pengetahuan yang terhad tentang taraf pemakanan orang yang hidup dengan HIV di

Malaysia membawa kepada kajian keratan rentas ini yang mengkaji 340 orang yang

hidup dengan HIV yang menerima rawatan antiretroviral di Hospital Sungai Buloh

untuk menentukan tarafpemakanan dan juga faktor-faktor yang berkaitan.

Responden kajian ini dipilih melalui dua tahap pensampelan terstratum berkadar

daripada semua orang yang hidup dengan HIV yang menerima rawatan HIV di

Klinik Penyakit Berjangkit, Hospital Sungai Buloh. Satu borang soal selidik yang

telah dipra-uji digunakan untuk mengumpul maklumat tentang sosioekonomi dan

pengambilan diet melalui cara temuramah semuka. Maklumat tentang rekod
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© C
OPYRIG

HT U
PM



perubatan yang lampau, taraf kesihatan dan regimen ARV yang digunakan diperoleh

melalui sistem rekod perubatan berkomputer. Parameter biokimia merangkumi profil

lipid, parameter hematologi dan irnmunologi diuji dengan menggunakan sampel-

sampel darah puasa. Penilaian fizikal pula meliputi berat, tinggi, ukuran lilitan

pinggang dan pinggul, komposisi badan dan juga tekanan darah. Statistik deskriptif,

perbandingan prosedur-prosedur statistik dan regresi logistik berganda diperoleh

dengan menggunakan SPSS versi 16.0.

Kebanyakan responden adalah lelaki (78.8%), berbangsa Cina (63.8%), berumur

dalam lingkungan 20 hingga 50 tahun (82.1%), menerima pendidikan formal kurang

dari sepuluh tahun (61.8%) dan bekerja (63.5%). Semua subjek berada di peringkat

pertama AIDS. Majoriti (94.6%) telah menerima rawatan ARV melebihi enam bulan.

Prevalens jumlah kolesterol tinggi (65.8%), tahap LDL-C tinggi (78.4%), tahap

HDL-C rendah (39.8%), tahap trigliserida tinggi (62.2%), plasma glukosa puasa

tinggi (22.0%), sindrom metabolik (27.9%), diabetes mellitus (10.9%) dan hipertensi

(44.7%) adalah banyak. Megaloblastik anemia adalah sangat tinggi (13.5%) jika

dibandingkan dengan masa mereka mula-mula menerima rawatan ARV (2.5%).

Sebaliknya, kurang berat badan adalah lebih prevalen pada permulaan rawatan ARV.

Sementara 36.5% responden mempunyai nisbah pinggang-pinggul yang tidak sihat,

sebanyak 85.1% mempunyai komposisi badan yang optimal. Majoriti responden

mempunyai kekurangan pengambilan pemakanan walaupun lelaki mempunyai min

pengambilan yang lebih tinggi. Nasi, sayuran berdaun hijau dan ikan laut segar

merupakan makanan yang diambil paling kerap. Responden India mempunyai tahap

Vlll
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pendidikan yang paling tinggi manakala responden Cina pula mempunyai

pendapatan bulanan dan tempoh rawatan yang paling tinggi.

Kebanyakan responden mengikut golongan etnik mempunyai tahap lipid yang tak

normal. Wasting, obesiti bahagian abdomen, sindrom metabolik dan diabetes

mellitus adalah lebih kerap di kalangan etnik India. Selain itu, responden Melayu

lebih cenderung kepada megaloblastik anemia dan juga anemia yang mempunyai

tahap HCT yang rendah. Kumpulan etnik dan gender didapati mempunyai sedikit

pengaruh terhadap pol a pengambilan makanan.

Secara amnya, lelaki mempunyai tahap sosioekonomi, prevalens hipertensi, sindrom

metabolik dan diabetes mellitus yang lebih tinggi berbanding dengan perempuan.

Selain tahap HDL-C, perempuan mempunyai tahap lipid yang lebih tinggi

berbanding lelaki. Semua jenis anemia didapati lebih kerap berlaku di kalangan

perempuan berbanding lelaki. Golongan perempuan juga mempunyai bilangan yang

lebih tinggi mengalami penurunan berat badan, wasting, kurang berat badan dan juga

berlebihan berat badan/obesiti, obesiti bahagian abdomen, serta peratusan lemak

badan yang lebih tinggi.

Berdasarkan keputusan yang diperoleh melalui regresi logistik berganda, ukuran

lilitan pinggang dan nisbah lilitan pinggang dan pinggul yang tinggi merupakan

faktor risiko utama untuk tahap HDL-C yang rendah dan juga tahap trigliserida yang

tinggi (komponen sindrom metabolik) manakala umur merupakan faktor risiko utama
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untuk keberlakuan anemia jerns kurang tahap hemoglobin serta megaloblastik

anemia.

Kajian ini menunjukkan bahawa orang yang hidup dengan HIV yang menenma

rawatan ARV mengalami masalah pemakanan.Oleh yang demikian, pro gram-

program yang berbentuk sokongan dan juga intervensi perlu diperkenalkan demi

menghalang dan mengurangkan masalah-masalah kesihatan serta pemakanan yang

dibawa olehjangkitan HIV dan rawatan ARV yang digunakan.
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CHAPTER I

INTRODUCTION

1.1 Background of Study

Acquired Immune Deficiency Syndrome (AIDS or Aids) is a rapidly growing global

problem that is accompanied by high morbidity and mortality. It affects all aspects of

life at the physical, emotional, psychological, social, economic levels. In general the

quality of life of infected persons is compromised. Due to the number of people who

have died from this infectious disease, WHO (World Health Organization) and

UNAIDS (Joint United Nations Programme on HIV /AIDS) put out data regularly on

the number of people infected worldwide. According to their latest report (UNAIDS,

2008a) the number of people living with the human immunodeficiency virus (HIV)

in the world totaled 33 million people as of December 2007 of whom 5 million were

in Asia. Since the epidemic began, AIDS has killed more than 25 million people in

the world.

HIV, like most infectious diseases, transcends all countries. In Malaysia, the first

case of HIV infection was reported in 1986 (MOH Malaysia, 2007) and by

December 2007, there were more than 80,000 people living with HIV in Malaysia

(UNAIDS, 2008a). UNAIDS and WHO (2006) also described the epidemic in

Malaysia as a country with a concentrated epidemic based on a relatively low rate of

infection in the general population as measured by a prevalence of less than 0.1%

from mandatory testing of antenatal mothers and blood donors in government clinics
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in 2005. However, of late the increase in the number of women infected by their

spouse/partners has been a cause of concern to the Government.

This infectious disease affects patients' health status including nutritional status

through different ways at all stages of the development of AIDS and visa versa

(Seurno-Fosso et al., 2004). The HIV damages the immune system, which can then

expose an individual to a range of opportunistic infections and some malignancies.

These factors can cause infected individuals to experience fever, diarrhea, nausea,

vomiting, loss of appetite and general feelings of weakness. Weight loss, wasting

syndrome and protein-energy malnutrition (PEM), micronutrient deficiency as well

as a weaken immune system results from a reduction in nutrients absorption, increase

in nutrients excretion, additional demand for nutrients and changes in metabolism.

Diminished nutritional status of people living with HIV (PLHIV) leads to the

inability to fight off other diseases that further exacerbates malnutrition. In short any

immune impairment as a result of HIV and AIDS leads to malnutrition and at the

same time malnutrition can also lead to immune impairment, whereby it worsens the

effects of the HIV and contributes to more rapid progression to AIDS. Therefore

malnutrition can both contribute to and can be a result of the progression of HIV. On

the other hand, optimal nutrition can slow down this process.

Antiretroviral (ARV) drugs are the only medication available to inhibit viral

replication and reduce morbidity and mortality due to AIDS in the absence of

vaccination (WHO, 2000b). Unfortunately access to antiretroviral drugs medication

is not available in all countries and therefore nutritional status of HIV infected

patients becomes an even more important factor in slowing down the progression of

2
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HIV/AIDS. On the other hand, ART (Antiretroviral Therapy) can cause a variety of

side effects and some of them adversely affect the nutritional status of PLHIV

(WHO, 2007b). Anemia (Berhane et al., 2004; Moyle et al., 2004; Matsushita et al.,

2005), changes in body composition and metabolic complications such as elevated

blood lipid level, insulin resistance (Richter et al., 2004; Miller et al., 2004; Hansen

et al., 2009) and increased rate of cardiovascular disease (CVD) (Depairon et al.,

2001; Sankatsing et al., 2009) are the most commonly quoted adverse nutritional

effects on patient receiving highly active antiretroviral therapy (HAART).

In Malaysia, significant progresses have been made in the area of prevention and

clinical treatment in recent years. The number of people on highly active

antiretroviral therapy (HAART) has increased considerably by 35% in 2007 alone

(UNAIDS & WHO, 2008) when the Government began to provide ARV drugs free

or at reduced charges. The government subsidizes two drugs while patients pay for

one (Malaysia UNGASS Report, 2008). Currently all drugs are free for patients on

first line regimen, pregnant women, children, government staff, and those infected by

blood products. Treatment for opportunistic infections is available and free in all

government hospitals.

Due to limitation of information on the nutritional status of PLHIV in Malaysia, a

study such as this is needed. Thus, this study aims to determine the nutritional status

of PLHIV receiving antiretroviral therapy (ART) and therefore provide information

for public health programs and policies that can improve patients' general well-being

and quality of life.

3
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1.2 Statement of Problem

The HIV /AIDS pandemic is a universal crisis which affects the general well-being of

people. AIDS is incurable and therefore fatal. It affects all people in the world

irrespective of race, age, sex and socio-economic status. It mainly affects men in

their productive years; because of their exposure to high risks activities and they in

turn can infect their spouses/partners who can then pass it on to children. In order to

address this problem, Governments are confronted with many problems. Preventive

work is expensive and the results difficult to assess and at the same time treatment

places a high financial burden on the health budget.

The situation is also becoming increasingly alarming in other parts of the world,

notably South Asia. UNAIDS (2008a) reported that an estimated 80,000 [52,000-

120,000] people were living with HIV with 0.5 percent adult prevalence in 2007 in

Malaysia, where the most common risk factor for HIV infection was exposure to

contaminated drug injecting equipment. In addition, majority of HIV infected cases

between 1986-2006 were adults as 35.7% of total percentage of reported HIV cases

were in the age groups of 20 to 29, 42.8% in 30 to 39 years old and 15.0% in 40 to

49 years old (MOH Malaysia, 2007).

Because of the importance of nutrition to the progress of AIDS, this area has been

investigated by many researchers. Paton and colleagues (2006) suggested that

nutritional status may be a major determinant of survival in patients with HIV

receiving ARV medication. Malnutrition, various forms of tissue wasting, fat

4
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accumulation, increased lipid levels, and risk of additional chronic disease have

become central issues in health and nutritional care plans of PLHIV.

Good nutrition Improves patients' health but does not treat the HN in them.

Medication with antiretroviral treatment is the only means of retarding the

progression to AIDS through the suppression of the multiplication of the virus thus

enabling the PLHIV to live longer. At the same time medications can also indirectly

lead to changes in the nutritional status. WHO (2006a) reported that the major ART-

related metabolic abnormalities are lactic acidosis, dyslipidaemia, morphological

changes (fat accumulation and lipoatrophy), dysregulation of glucose metabolism,

and reduced bone mineral density. As the number of individuals on medication

increase (now that it is free or highly subsidized by the Malaysian Government),

investigation into the nutritional status of these individuals is of urgent need. In fact

UNAIDS and WHO (2008) pointed out that with more and more PLHIV going on

medication there is an urgent need to explore the side effects of medication and this

includes their nutritional status.

With medication as the only available alternative (to early death) to PLHIV, steps

must be taken to reduce the side-effects. This therefore must include treating the

complications of AIDS as a chronic disease that needs long-term medication

therapies. Taking care of the nutritional complications like medication-induced

anemia, metabolic abnormalities and CVD events can improve their nutritional status

and therefore quality of life. Improved quality of life enables PLHIV to continue

working and contribute to the sustenance of their families' directly and the country

5
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indirectly benefit from the continued economic contribution of a group of young

infected people who otherwise could be sick with the side-effects of medication.

This research sought to answer the following question:

1. What is the nutritional status (anthropometry, blood profiles etc.) of

Malaysians receiving antiretroviral therapy at Hospital Sungai Buloh?

2. What are their socio-economic and medical history, health and hematological

status?

3. What is the ARV regimen they are on?

4. Is there any difference in socio-economic, medical history, health status,

antiretroviral regimen and nutritional status by genders and ethnic groups?

5. What are the health risk factors for metabolic syndrome (MetS) and its

components as well as anemia?

1.3 Significance of Study

HIV and nutrition are intimately linked. AIDS is well known for causing severe

weight loss known as wasting. On the other hand, poor diet can in turn speed the

disease's progress. In addition, some antiretroviral drugs have been linked to

abdominal obesity, lipid abnormalities by raising LDL cholesterol, lowering HDL

cholesterol, and raising triglyceride levels in the blood. This may result in higher

risks of heart disease, stroke and diabetes.

Although the impact of nutrition on PLHIV has been well established in many

countries, it has not been reported yet in Malaysia. This study looks at the

6
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relationships between HIV and nutrition and can provide baseline information on

nutritional status as well nutritional disorders of people living with HIV (PLHIV)

receiving ARV so that asymptomatic PLHIV and their caregivers such as physicians,

dieticians, nurses and family members can provide suitable nutritional interventions

to reduce morbidity and mortality due to AIDS and side effects of Antiretroviral

Therapy (ART). Nutrition interventions including education and therapeutic

interventions can help PLHIV manage symptoms, reduce susceptibility to

opportunistic infections, improve nutritional status, promote response to medical

treatment, and improve overall quality of life. Briefly, significance of this study

includes the ability to alert the health community on the nutritional status of people

living with HIV (PLHIV) receives ART and also to make recommendations that can

be put into practice so that complications can be reduced.

The most significant contribution of this study is to the improvement of the quality of

life of PLHIV. Knowing their own nutritional status and taking the appropriate action

will extend the productive life ofPLHIV benefiting both families and country.

1.4 Objectives of Study

1.4.1 General objective

To determine the nutritional status and associated factors among PLHIV receiving

antiretroviral medication at Hospital Sungai Buloh, Malaysia.

7
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1.4.2 Specific objectives

1- To determine the nutritional status (anthropometry, lipid and fasting plasma

glucose level, diabetes mellitus and metabolic syndrome, hematologic indices and

anemia, dietary intake).

2- To determine the socioeconomic status (age, gender, ethnicity, educational level,

employment status, monthly household income).

3- To determine the medical history {duration of HIV infection, and those

measurements at start of medication including immunological status (CD4 cell count

and HIV RNA load), hematological status including red blood cells (RBC),

hemoglobin (Hb), hematocrit (HCT), mean corpuscular volume (MCV), mean

corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration

(MCHC), anthropometric status (weight, BMI) and drug abuse status at start of

medication} .

4- To determine the health status (stage of AIDS, CD4 cell count and viral RNA

load, supplement status and blood pressure) at the time of study.

5- To determine the ARV regimen status (type, line and length of time).

6- To compare health and nutritional status ofPLHIV by ethnicity and sex.

7- To determine factors associated with metabolic syndrome and its components.

8- To determine factors associated with anemia (low hemoglobin and megaloblastic).

1.5 Conceptual Model of Nutritional Status

This study aims to determine the nutritional status of people living with HIV

(PLHIV) receiving antiretroviral medication at Hospital Sungai Buloh, Malaysia as

8

© C
OPYRIG

HT U
PM



main outcome that was influenced by socioeconomic status, medical history, health

status and ARV regimen status. Under conceptual model, Figure 1.1 shows the

conceptual framework for this study. In this model, the nutritional status of PLHIV

(anthropometric status, biochemical status and dietary intake) as dependent variable

is influenced by the independent variables related to socioeconomic status (age,

gender, ethnicity, educational level, employment status and monthly household

income), and medical history (duration of HIV, immunological status at start of

medication, hematological status and anthropometric status at start of medication,

drug abuse status), health status (stage of AIDS, supplement status, immunological

status at the time of study, blood pressure) and ARV regimen (type, line and length

of time on ARV).

9
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Socioeconomic Status

.Age

• Gender

• Ethnicity

• Educational Level

• Employment Status

• Monthly Household
Income

Medical History

• Duration of HlV

• Immunological Status at Start of Medication (CD4
Cell Count, Viral RNA Load)

• Hematological Status at Start of Medication (RBC,
Hb, HCT, MCV, MCH, MCHC)

• Anthropometric Status at Start of Medication
(Weight, BMI)

• Drug Abuse Status

Line of ARV Regimen
• First Line Regimen
• Change in First Line

~ Regimen

Type of ARV Agent
• NRTI
• NNRTI
• PI

Nutritional Status
Anthropometric Status
• Weight change, Wasting: Weight
• Underweight/overweight/Obesity: Body
Mass Index (BMI)

• Abdominal Obesity: Waist
circumference (WC), Hip circumference,
waist-Hip Ratio (WHR)

• Low/High Fat and Fat Free Mass Level

Biochemical Status
• Dyslipidemia: Lipid Profile
• Elevated Fasting Plasma Glucose and
Diabetes: FPG
~ Metabolic Syndrome

• Hematological Status
~ Anemia (Low Hb and Megaloblastic)

Dietary Intake
• Energy and Nutrient Intake
• Carbohydrate, Protein and Fat ratio in
Total Energy Intake

• Food Consumotion Pattern

Health Status

• Stage of AIDS

• Supplement Status

• Immunologic Status at the Time of Study
(CD4 Cell Count, Viral RNA Load)

• Blood Pressure (BP)

ARV Regimen Status

Length of Time on
ARV

Figure 1.1. Conceptual Model of Nutritional Status and Associated Factors
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The study also compared the all variables according to ethnicity and gender.

Furthermore, the identification of the health risk factors related to metabolic

syndrome and its components as well as anemia (anemia with low hemoglobin level

and megaloblastic anemia) were the last specific objectives in this study.
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