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ABSTRACT

Objective: A cross-sectional study design was conducted to assess the prevalence and factors associated with the
metabolic syndrome among HIV/AIDS infected patients in Nan Province, Thailand.

Methods: The study samples were drawn from antiretroviral clinics (ARV) at 10 district hospitals in Nan Province
from 2015-2016, aged >18 years, who had received antiretroviral therapy for at least six months.The metabolic
syndrome was assessed using the criteria of the National Cholesterol Education Program-Adult Treatment Panel
III (NCEP ATP III). A validated questionnaire and laboratory analysis were used as research instruments. Logistic
regression was used to identify the associations between variables at alpha=0.5.

Results: 252 HIV/AIDS patients who were on ARV were recruited into the study. 53.2% were males, average age was
41.3 years, 55.6% graduated from secondary school, and 51.9% had income <5,000 per month. 65.1% had received
ARV 225 months, and 87.7% had a CD4 level < 200 cell/cm?, 23.4% had a high systolic blood pressure, and 29.4% had
a high diastolic blood pressure. 4.0% had high fasting blood glucose, 40.1% had a high triglyceride, 50.4% of males
had a low high density lipoprotein-cholesterol (HDL-cholesterol), and 78.6% of females had a low HDL-cholesterol.
The overall prevalence of metabolic syndrome was 52.8%. After control for all confounding variables, HIV/AIDS
patients aged 41-50 years had a 1.89 times greater chance (95%CI=1.07-3.33) to develop metabolic syndrome
compared to those aged <30 years old, and those aged >51years old had a greater chance 2.14 times (95%CI=1.12-
4.53) to develop metabolic syndrome than those aged <30 years old. Those who had no history of taking food more
than three times a day had a 1.96 times greater opportunity to develop metabolic syndrome (95%CI=1.19-3.24).
Conclusion: Thailand needs to set up a surveillance system on metabolic syndrome among HIV/AIDS infected
patients who use ARV to monitor prolonged side effects. Essential health information including personal healthy
dietary behavior should be provided for all ARV receiving patients.
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INTRODUCTION

HIV/AIDS has been defined as a serious public
health and medical problem for almost 30 years." It has
been spreading out of all populations and sectors in all
societies in the world. Even though we have advancements
in medical and public health research regarding HIV
infection and therapy, many aspects of its problems

have not been completely dealt with. World Health
Organization (WHO) estimated that 36.9 million people
were infected with HIV worldwide in 2015." However, only
15.8 million people (40.7%) had access to antiretroviral
drugs (ARV).!

In Thailand, the first HIV/AIDS case was reported in
1984. Currently, all age categories of Thailand have been
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impacted by the disease.” In 2015, the Thai Ministry of
Public Health reported that the cumulative number of
HIV/AIDS cases in Thailand was 1,526,028.> In 2015,
481,241 cases of HIV/AIDS were still alive, and among
those 355,123 cases, 73.5% were on ARV..*

Thailand has provided antiretroviral drugs to people
infected with HIV/AIDS since 1991.° All HIV infected
persons who meet the criteria can start ARV drugs in
any stage of infection.® This is from the latest version
on the guideline under the Thailand National Guideline
on AIDS Treatment and Prevention 2014 which is in
use in all health care sectors in Thailand. Generally,
ARV in Thailand can be classified into five groups;
i) nucleoside reverse transcriptase inhibitors (NRTIs),
ii) non-nucleoside reverse transcriptase inhibitors (NNRTTs),
iii) protease inhibitors (PIs), iv) fusion inhibitors (FIs),
and v) chemokine coreceptor-5 (CCR5) antagonists.’
There are numbers of regimens used in Thailand health
care system, although only a few monitoring systems
on its side effect for the users are working through out
the country.

Nan province is located in northern region of Thailand
with a total population of 497,955.” In 2016, a total of
2,930 HIV/AIDS cases were registered in health care
systems under 10 hospitals and were still alive, but only
2,145 cases (73.2%) met the criteria and were on ARV *
Furthermore, no prolonged surveillance system on the
side effect of ARV has been available. In 2017, there were
16 different regimens available for the patients under
Nan health care system.® All Thai people who hold Thai
national identification card and meet the criteria can
get access to ARV without charge in a public hospital.
This has led to an increase in the number of HIV/AIDS
patients who received ARV in Thailand including Nan
province.

Since people who are living with HIV/AIDS are
predominantly concerned with their surviving survival,
many of drugs present side effects in short and long
term, but only a few people are concerned about the
side effects particularly in mental health impact. This is
a common phenomenon among HIV/AIDS patients’
in developing countries including Thailand where they
have limited choice in their medication.

Therefore, this study aimed to assess the prevalence
and factors associated with the metabolic syndrome
among HIV/AIDS infected persons who were on ARV
treatment at least 6 months at the start of the study.

MATERIALS AND METHODS
Study design
A cross-sectional study was conducted to find the

prevalence and to assess the factors associated with
metabolic syndrome among HIV/AIDS infected patients
who used ARV in Nan province.

Study site

The samples were drawn from HIV/AIDS clinics from
10 district hospitals in Nan Province from 2015-2016;
Nan, Chiang Kran, Pua, Wiang Sa, Na Naoi, Tha Wang
Pha, Bau Krea, Tong Chang, Pup Paing, and Cha Lerm
Pra Kient hospitals.

Study population

The study population was 2,596 cases of people
diagnosed as infected with HIV and receiving antiretroviral
therapy on the date of data collection.’

Eligible population

HIV/AIDS patients who were receiving any regimen
of ARV for at least 6 months before starting the project
were eligible for the study.

Sample size
Sample size was calculated by using formula.’

n= p(l-p)
7?2 N

e*+p (1-p)

n = The sample size

N = Population size - the total population of 2,596 people

e = Acceptable level of sampling error at 0.05

Z =196

p = Prevalence of metabolic syndrome in previous study
=0.2"

After calculating, at least 229 cases were needed in
the study, and 10.0% was added for any errors from the
study, so finally 252 cases were required.

Sample selection

The lists of HIV/AIDS patients who were receiving
any regimen of ARV for at least 6 months were asked
from 10 ARV clinics in Nan provinces. After getting
the lists, a simple random sampling method was used
to get 252 subjects. After getting the lists, the chief of
ARV clinic was contacted for making appointment.
Explanation and specific requirements regarding the
project were delivered to relevant staff. Appointment
was made for each selected participant on the day they
had to come to meet the doctor in a hospital.
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Research instruments

A validated questionnaire and laboratory analysis
were used as research instruments. The questionnaire
was developed from the literature review and evaluated
by experts in the field. It consisted of six parts: general
information, ARV drugs use information, health behaviors
and daily dietary information, laboratory information,
mental health and quality of life assessments, and KAP.
The questionnaire had been tested for validity by three
external experts (Index of Item-Objective Congruence;
IOC)." In the step of IOC testing, only questions with
a score of score > 0.5 were kept, and the remaining
were deleted or improved before use. Knowledge and
practice questions were tested for reliability by testing
10 selected samples who had similar characteristics with
the participants. Cronbach’s alpha was 0.78, 0.73 in the
attitude and practice parts, respectively. In the part of
knowledge, only Kuder’s score (KR) > 0.5 was kept for
use."”

Five mL of blood specimens were collected and
tested for lipid profiles and fasting blood sugar at Nan
hospital. All information from both questionnaire and
laboratory were pooled into the same file before analysis.
The outcome of the study was metabolic syndrome.

The measurement for assessing the metabolic syndrome
was the (National Cholesterol Education Program Adult
Treatment Panel III (NCEP ATP-III)."* The definition
according to the NCEP ATP-III consisted of 5 criteria;
i) waist for male greater than 90 cm, or greater than 80
cm for female, i) triglyceride > 150 mg/ dL, iii) HDL
Cholesterol < 40 mg/dL in male, and < 50 mg/dL in
female, i) blood pressure > 130/85 mmHg, and v) fasting
blood sugar > 110 mg/dL. Those subjects who met 3 of
5 criteria were defined as having metabolic syndrome."*

Data collection procedure

Before data collection, all the 10 hospital directors
and chiefs of ARV clinic were contacted to get their
approval for gathering the data. All HIV/AIDS infected
persons who received ARV were identified based on
inclusion and exclusion criteria of the study. All subjects
who met the criteria were contacted and asked for their
cooperation to participate in the project. Once the subjects
presented their interested in joining project, then, they
were explained all essential information regarding the
research project before signing the consent form. The
physical health of all the subjects was examined by a
physician and a 5 mL blood specimen was collected.
After that, subjects were asked the information in the
questionnaires in a private and confidential room. The
process of obtaining the information lasted for 40 minutes.
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All subjects were given a small gift to appreciate their
participation.

Data management and data analysis

Data were double entered and validated using
Microsoft Excel. Data analyses were performed using
SPSS (version 11.5; 2006 SPSS, Chicago, Illinois), and
Stata (version 8.2; Stata Corp, College Station, TX). All
the data were secured with a specific password accessible
only by the researchers. Descriptive statistics; frequency,
percentage, mean, and standard deviation were used to
explain the characteristics of the subjects. Logistic regression
was used to identify the associations between variables.
Variables that were found to be significant in simple
logistic regression model, were kept into the multiple
logistic regression. A p-value <0.05 was considered as
statistically significant.

Ethical considerations

All research procedures and instruments had been
approved by the human research ethic committee of Mae
Fah Laung University, Chiang Rai, Thailand, with No.
REH-59024, and the Committee for the Protection of
Human Subjects of Nan Public Health Office, Thailand,
No. REC 59-004. All participants were given a small
gift to appreciate their participation after finishing the
interview.

RESULTS

Totally, 252 participants were recruited into the
study. 53.2% were males, average age was 41.3 years old
(SD = 9.49, min=18, max=68). 55.6% graduated from
secondary school, and 51.9% had income <5,000 per
month (Table 1).

65.1% had received ARV >25 months, and 87.7%
had a CD4 level <200 cell/cm’. 23.4% had a high systolic
blood pressure and 29.4% had a high diastolic blood
pressure. 4.0% had fasting blood glucose higher than
the standard level, 40.1% had a triglyceride higher than
the stand level, 50.4% of males had a HDL-cholesterol
lower than the standard level, and 78.6% of females
had a HDL-cholesterol lower than the standard level
(Table 2).

29.8% smoked, 44.4% drank alcohol, 62.3% ate sweet
food often, 66.3% had high fat diets often, 68.7% drank
soft drink often, and 50.0% were taking food more than
3 times a day. Regarding exercise, 27.8% did not engage
in exercise, and 78.9% often did housework. 26.9% had
alow level of knowledge related to ARV, and 11.1% had
a high level of stress (Table 3).

63.9% had an overall quality oflife at low to moderate
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TABLE 1. Univariate analysis on the associations between general characteristic and metabolic syndromes.

Metabolic syndromes

Factor Total Yes
(n=252) (n=133)
Total 252 (100.0) 133 (52.8)
Sex
Male 134 (53.2) 67 (50.0)
Female 118 (46.8) 66 (55.9)
Age (years)
<30 35(13.9) 13 (33.1)
31-40 74 (29.4) 39 (52.7)
41-50 108 (42.9) 60 (55.6)
251 35(13.8) 21 (60.0)
Mean=41.27, SD=9.49
Education
lliterate 12 (4.8) 5(41.7)
Primary school 100 (39.7) 57 (57.0)
Secondary school 140 (55.6) 71 (50.7)
Income (baht)
< 5,000 131 (51.9) 70 (53.4)
5,001-10,000 74 (29.4) 37 (50.0)
>10,001 47 (18.7) 26 (55.3)

*Significant level of alpha=0.05

levels. 67.1% had low to moderate levels of quality of
life in the physical aspect, 25.4% had low to moderate
level of quality of life in the psychological aspect, 80.9%
had low to moderate level of quality of life in the social
aspect, and 74.6% had low to moderate level of quality
of life in the environmental aspect (Table 3).

In the univariate analysis, age had a slightly significant
association with the development of metabolic syndrome
among the HIV infected using ARV, and those aged
41-50 years, and > 51 years were 2.12 times (95%Cl=
0.97-4.63) and 2.54 times more likely (95%CI=0.93-6.91)
to develop metabolic syndrome than those aged <30
years, respectively (Table 1).

In the laboratory characteristics, five variables had a
significant association with the development of metabolic
syndrome; systolic blood pressure, diastolic blood pressure,
triglycerides level, male HDL cholesterol, and female HDL

OR
NO (95% Cl) p-value
(n=119) NA NA
119 (47.2)
67 (50.0) 1.00
52 (44.1) 1.27 (0.77- 2.09) 0.347
22 (62.9) 1.00
35 (47.3) 1.89 (0.83-4.29) 0.131
48 (44.4) 2.12 (0.97-4.63) 0.061*
16 (40.0) 2.54 (0.93-6.91) 0.068*
7 (58.3) 0.69 (0.21-2.29) 0.549
43 (43.0) 1.29 (0.77-2.16) 0.336
69 (49.3) 1.00
61 (46.6) 1.00
37 (50.0) 0.87 (0.49- 1.54) 0.636
21 (44.7) 1.08 (0.55-2.10) 0.824

cholesterol. Subjects who had a high systolic blood pressure
had a greater chance to develop metabolic syndrome than
those who did not with OR=15.58 (95%CI = 5.97-40.71).
Subjects who had a high diastolic blood pressure had
a greater chance to develop metabolic syndrome than
those who did not with OR=13.97 (95%CI=6.06-32.24).
Subjects who had high triglyceride level had a greater
chance to develop metabolic syndrome than who had a
standard level with OR=2.54 (95%CI=1.50-4.28). Among
the male, those who had a high level of cholesterol had
a greater chance) to develop metabolic syndrome than
those who had a standard level with OR=4.64 times
(95%CI=2.73-7.89). Among female, those who had a
high level of cholesterol had a greater chance to develop
metabolic syndrome than those who had a standard level
with OR=9.85 (95%CI=4.40-22.00) (Table 2).

Table 3 shows that those who had a history of
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TABLE 2. Univariate analysis the associations between laboratory characteristics and metabolic syndrome

Metabolic syndromes
Factor Total Yes NO OR p-value
n (%) n (%) n (%) (95% Cl)

Length of ARV use (months)

<6 10 (3.9) 5 (50.0) 5 (50.0) 1.00

7-12 40 (15.9) 24 (60.0) 16 (40.0) 1.50 (0.37-6.03) 0.568
13-24 38 (15.1) 18 (47.4) 20 (52.6) 0.90 (0.22-3.63) 0.882
> 25 164 (65.1) 86 (52.4) 78 (47.6) 1.10 (0.31-3.95) 0.881

CD4 (cell/cm?)

> 200 31(12.3) 17 (54.8) 14 (45.2) 1.00

<200 221(87.7) 116 (52.5) 105 (47.5) 0.91(0.43-1.94) 0.806
Systolic blood pressure (mmHg)

Normal (<130) 193 (76.6) 114 (59.1) 79 (40.9) 1.00

High ( 2130) 59 (23.4) 5 (8.5) 54 (91.5) 15.58 (5.97-40.71) <0.001*

Diastolic blood pressure (mmHg)

Normal (<85) 183 (72.6) 112 (61.2) 71(38.8) 1.00

High (285) 69 (29.4) 7 (10.1) 62 (89.9) 13.97 (6.06-32.24)  <0.001*
FBS (mg/dl)

Normal (< 110) 242 (96.0) 119 (49.2) 123 (50.8) 1.00

High (= 110) 10 (4.0) 0(0.0) 10 (100.0) NA NA

Triglycerides (mg/dl)

Normal (< 150) 151 (59.9) 85 (56.3) 66 (43.7) 1.00

High (= 150) 101 (40.1) 34 (33.7) 67 (66.3) 2.54 (1.50-4.28) <0.001*
Male HDL Cholesterol (mg/dl)

Normal (=50) 60 (44.8) 40 (66.6) 20 (33.3) 1.00

Low (<50) 74 (55.2) 22 (29.7) 52 (70.3) 4.64 (2.73-7.89) <0.001*
Female HDL cholesterol

Normal (240) 108 (91.5) 91 (84.3) 17 (15.7) 1.00

Low (<40) 10 (8.5) 4 (40.0) 6 (60.0) 9.85 (4.40-22.00) <0.001*

*Significant level at alpha=0.05
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TABLE 3. Univaraite analysis on the associations between participants behaviors and quality of life and metabolic
syndrome

Metabolic syndromes

Characteristic Total Yes No OR p-value
n (%) n (%) n (%) (95% ClI)
Smoking
Yes 75 (29.8) 36 (48.0) 39 (52.0) 0.76 (0.44-1.31) 0.323
No 177 (70.2) 97 (54.8) 80 (45.2) 1.00
Drinking
Yes 112 (44.4) 60 (53.6) 52 (46.4) 1.06 (0.64-1.74) 0.821
No 140 (55.6) 73 (52.1) 67 (47.9) 1.00
Having sweetly food
No 8(3.2) 4 (50.0) 4 (50.0) 1.00
Sometimes 87 (34.5) 43 (49.4) 44 (17.5) 0.98 (0.23-4.16) 0.975
Often 157 (62.3) 86 (54.8) 71(28.2) 1.21 (0.29-5.02) 0.792
Having high fat dietary
No 13 (5.2) 7 (53.8) 6 (46.2) 1.00
Sometimes 72 (28.6) 35 (48.6) 37 (51.4) 0.81 (0.25-2.65 0.729
Often 167 (66.3) 91 (54.5) 76 (45.5) 1.03 (0.33-3.18) 0.964
Drinking soft drink
No 15 (5.9) 7 (46.7) 8 (53.3) 1.00
Sometimes 64 (25.4) 36 (56.3) 28 (43.8) 1.47 (0.48-4.54) 0.504
Often 173 (68.7) 90 (52.0) 83 (47.9) 1.24 (0.43-3.57) 0.691
Having desserts after meal
No 94 (37.3) 49 (52.1) 45 (47.9) 1.00
Sometimes 85 (33.7) 43 (50.6) 42 (49.1) 0.94 (0.52-1.69 0.837
Often 73 (28.9) 41 (56.2) 32 (43.8) 1.18 (0.64-2.18 0.604
Having food > 3 times/day
No 126 (50.0) 77 (61.1) 49 (38.9) 2.18 (1.01-4.83) 0.049*
Yes 126 (50.0) 56 (44.4) 70 (55.6) 1.00 0.746
Soft and moderated exercise
No 70 (27.8) 36 (51.4) 34 (48.6) 1.00
Sometimes 70 (27.8) 37 (52.9) 33 (47.1) 1.06 (0.55-2.06) 0.866
Often 112 (44.4) 60 (53.6) 52 (46.4) 1.09 (0.59-1.98) 0.778
Heavy or vigorous intensity exercise
No 118 (46.8) 64 (54.2) 54 (45.8) 1.09 (0.60-1.96) 0.777
Sometimes 63 (25.0) 32 (50.8) 31 (49.2) 0.95 (0.48-1.87) 0.879
Often 71(28.2) 37 (52.1) 34 (47.9) 1.00
Housework activities
No 18 (7.1) 12 (66.7) 6 (12.5) 1.72 (0.62-4.76) 0.292
Sometimes 35 (13.9) 14 (40.0) 21 (60.0) 0.57 (0.28-1.19) 0.136
Often 199 (78.9) 107 (53.8) 92 (46.2) 1.00
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TABLE 3. Univaraite analysis on the associations between participants behaviors and quality of life and metabolic

Metabolic syndromes

syndrome
Characteristic Total Yes
n (%) n (%)
Aerobic exercise
No 90 (35.7) 48 (53.3)
Sometimes 64 (25.4) 33 (51.6)
Often 98 (38.9) 52 (53.1)
Resistance training exercise
No 137 (54.4) 68 (49.6)
Sometimes 50 (19.8) 24 (48.0)
Often 65 (25.8) 41 (63.1)
Knowledge about ARV
Low 68 (26.9) 30 (11.9)
Moderate 180 (71.4) 101 (40.1)
High 4 (1.6) 2(0.8)
Stress
Low 146 (57.9) 74 (50.7)
Moderate 78 (30.9) 42 (53.8)
High 28 (11.1) 17 (60.7)
Overall quality of life
Low-Moderate 161 (63.9) 79 (49.1)
Good 91 (36.1) 54 (59.3)
Physical aspect
Low-Moderate 169 (67.1) 86 (50.9)
Good 83 (32.9) 47 (56.6)
Psychological aspect
Low-Moderate 64 (25.4) 33 (51.6)
Good 188 (74.6) 100 (53.2)
Social aspect
Low-Moderate 204 (80.9) 106 (51.9)
Good 48 (19.1) 27 (56.3)
Environmental aspect
Low-Moderate 188 (74.6) 98 (52.1)
Good 64 (25.4) 35 (54.7)

*Significant level at alpha=0.05

No
n (%)

42 (46.7)
31 (48.4)
46 (46.9)

69 (50.4)
26 (52.0)
24 (36.9)

38 (15.1)
79 (31.3)
2(0.8)

72 (49.3)
36 (46.2)
11 (39.3)

82 (50.9)
37 (40.7)

83 (49.1)
36 (43.4)

31 (48.4)
88 (46.8)

98 (48.0)
21 (43.8)

90 (47.9)
29 (45.3)

OR
(95% Cl)

1.01 (0.57-1.79)
0.94 (0.50-1.77)
1.00

0.58 (0.32-1.06)
0.54 (0.26-1.14)
1.00

1.00
1.62 (0.92-2.84)
1.23 (0.17-9.53)

1.00
1.14 (0.65-1.97)
1.50 (0.66-3.43)

1.00
1.51 (0.90-2.55)

1.00
1.26 (0.74-2.14)

1.00
1.07 (0.61-1.88)

1.00
1.19 (0.63-2.24)

1.00
1.11 (0.63-1.96)

p-value

0.970
0.852

0.075
0.107

0.093
0.818

0.625
0.332

0.117

0.391

0.822

0.593

0.723
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“no” in having food greater than three times a day had
a greater chance to develop metabolic syndrome than
those who had more than three times a day with OR=2.18
(95%CI=1.01-4.83).

Table 4 shows that the majority of ARV used was
Lamivudine & Zidovudine & Nevirapine group with the
prevalence of metabolic syndrome at 53.5%, followed
by Lamivudine & Zidovudine & Efavirens group with
the prevalence of metabolic syndrome at 55.9%, and
Tenofovir & Lamivudine & Efavirens group with the
prevalence of metabolic syndrome at 43.9% (Table 4).

Table 5 shows that there was no statistical significance
in metabolic syndrome development among those HIV
infected persons who used different ARV regimens.

In the multivariate analysis, after control for all
possible confounding factors, two variables were found
to have significant association with metabolic syndrome,

age and having food more than three times a day. HIV/
AIDS patients aged 41-50 years old and > 51years old had
a greater chance to develop the metabolic syndrome than
those aged <30 years old with OR=1.89 (95%CI=1.07-
3.33), and OR=1.96 (95%CI=1.19-3.24) respectively.

DISCUSSSION

The prevalence of metabolic syndrome was different
according to age and income of the patients. More than
half HIV/AIDS patients using ARV in Nan province
had metabolic syndrome (52.8%). The prevalence of
metabolic syndrome was not proportionally different in
different ARV regimens, and it was not the risk factor
of metabolic syndrome development. Age and having
food more than three times are statistically significantly
associated with metabolic syndrome among the HIV/
AIDS patients.

TABLE 4. Prevalence of metabolic syndromes in different types of ARV users

Antiretroviral regimens

Metabolic syndromes

Total
Lamivudine & Zidovudine & Nevirapine
Lamivudine & Zidovudine & Efavirens
Tenofovir & Lamivudine & Efavirens
Tenofovir & Lamivudine & Nevirapine
Lamivudine & Nevirapine & Stavudine
Lopinavir & Ritronavir & Lamivudine & Zidovudine
Lamivudine & Stavudine & Efavirens
Lopinavir & Ritronavir & Tenofovir & Stavudine
Lopinavir & Ritronavir & Tenofovir & dovudine
Lopinavir & Ritronavir & Tenofovir & Lamivudine
Lamivudine & Zidovudine & Lopinavir & Ritronavir
Zidovudine & Lopinavir & Ritronavir & Dinanosine
Stavudine & Lopinavir & Ritronavir & Dinanosine
Tenofovir & Lopinavir & Ritronavir
Lopinavir & Ritronavir & Dinanosine

Lopinavir & Ritronavir & Lamivudine

Total Yes No
n (%) n (%) n (%)
252 (100.0) 133 (52.8) 119 (47.2)
127 (50.4) 68 (53.5) 59 (46.5)
34 (13.5) 19 (55.9) 15 (44.1)
35 (13.9) 15 (42.9) 20 (57.1)
4 (1.6) 2 (50.0) 2 (50.0)
15 (5.9) 11 (73.3) 4 (26.7)
4(1.6) 1(25.0) 3 (75.0)
9 (3.6) 4 (44.4) 5 (55.6)
1 (0.40) 1 (100.0) 0 (0.0)
6 (2.4) 3(50.0) 3(50.0)
4 (1.6) 1 (25.0) 3 (75.0)
7(2.8) 5 (71.4) 2 (28.6)
1(0.4) 1(100.0) 0(0.0)
1(0.4) 0 (0.0) 1 (100.0)
2(0.8) 1 (50.0) 1 (50.0)
1(0.4) 1(100.0) 0(0.0)
1(0.4) 0 (0.0) 1(100.0)
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TABLE 5. Univariate analysis of characteristics associated with metabolic syndromes

Antiretroviral formulations

Metabolic syndromes

Total Yes No OR p-value
n (%) n (%) n (%) (95% Cl)
ARV 28 (11.1) 14 (50.0) 14 (50.0) 1.00
NRTIs & NRTIs & Pls
NRTIs & NRTIs & NNRTIs 224 (88.9) 119 (53.1) 105 (46.9) 1.13 (0.52-2.49) 0.755
*Significant level at alpha=0.05
TABLE 6. Multivariate analysis on factors associated with metabolic syndrome
Factor OR, " 95%Cl p-value
Age (years)
<30 1.00
31-40 1.57 0.83-3.16 0.074
41-50 1.89 1.07-3.33 0.042*
251 214 1.12-4.53 0.006*
Having food > 3 times/day
No 1.96 1.19-3.24 0.008*
Yes 1.00

*Significant level at alpha=0.05

The prevalence of metabolic syndrome, in our study
was higher than the results of Signorini et al.,"”” which
was at 20.6% among the HIV/AIDS patients who were
taking ARV, and 15.6% in the study of Alvarez et al.,'
which reported that the prevalence was high in females
(92.6%) when compared with males (7.4%). Sittikorn
et al.,'”” conducted a study on metabolic syndrome in
seven countries in Latin America. He reported that
prevalence of metabolic syndrome among the HIV/
AIDS patients who received ARV was 20.2%. Females
had a higher prevalence rate (22.7%) when compared
to males (19.4%). Having ARV increased the risk of
metabolic syndrome by 7.4%."* Chawewan etal.,”” studied
HIV-infected patients among >18 year olds in the South
Region of Thailand, and it was found that the prevalence
of metabolic syndrome was 15.7%. Also Chantarakpakde
etal.,” reported in 206 HIV-infected patients receiving
ARV in which 47.8% were NNRTI-based regimen, and

it was found that the prevalence of metabolic syndrome
was 8.7%.

The findings of this study were similar to the study
of Homkam et al.,' which found that lipid levels changed
after receiving HIV antiretroviral therapy for 24 months,
but it did not show the statistical significant association
with metabolic syndrome. Age and overweight led to
increase in cholesterol level after 24 months, but there
was no statistical association with HIV antiretroviral
regimens.'” Three factors contributed to metabolic
syndrome development; age, gender and BMI. This
coincided with our study which found that age was a risk
factor for metabolic syndrome development among HIV/
AIDS patients who used ARV. Sittikorn et al.,” reported
that HIV/AIDS patients who received non-nucleoside
reverse-transcriptase inhibitors group of ARV for more
than six years had higher risk of myocardial infarction, at
1.2 times more than those who received protease inhibitors
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group of ARV."” This was consistent with another study
of Lyn et al.,” who reported that HIV-infected patients
who received ARV were associated with hypodistrophy
and insulin resistance, and patients on antiretroviral
therapy had higher risk of coronary disease. Van et al.,”?
found the metabolic syndrome prevalence in HIV-infected
newborns affected quality of life in later times. Van et
al.,”> also reported that in long term study among HIV-
infected newborns receiving ARV, they had a greater
chance to develop metabolic syndrome and different
regimens had a different chance in developing metabolic
syndrome. Barlow et al.,”’ reported that different ethnics
had different chance to develop metabolic syndrome in
HIV/AIDS patients who were on six months duration of
antiretroviral therapy, especially Stavudine. In a different
study, Cade et al.,** found association between metabolic
syndrome and HIV infected patients which affected the
structure and dysfunction of the left ventricle after use of
ARV. Ramirez etal.,” reported that those HIV infected
patients with ARV usage had opportunity to develop
metabolic syndrome in Brazil. Chawewan et al.,"”” found
that age, BMI, low HDL cholesterol, high blood sugar,
irregular exercise, and sweaty diet were also associated
with metabolic syndrome.

However, in our study, we found that only age
and dietary behaviors were associated with metabolic
syndrome.

CONCLUSION

Patients’ age and personal dietary behaviors should
be concerned in prescription of ARV to HIV/AIDS
patients. Regular monitoring of metabolic syndrome
among HIV/AIDS patients who are on ARV is mandatory
in ARV clinic. Providing essential information regarding
personal health behavior should also be implemented
in this group. The high metabolic syndrome prevalence
among HIV/AIDS patient who are on ARV reflects
the need for the specific surveillance system to closely
monitor the change of the metabolic syndrome among the
patients on ARV. Otherwise, we will have another health
problem in the next few years from the complications
of ARV in patients with metabolic syndrome. A better
study design such as prospective cohort study design
is also needed to confirm the occurrence of metabolic
syndrome in this group of people.
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