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Effect of nutritional counseling on low-density lipoprotein cholesterol among Thai
HIV-infected adults receiving antiretroviral therapy
Saipin Chotivichiena, Lenore Arabb, Wisit Prasithsirikulc, Weerawat Manosuthic, Sangsom Sinawatd

and Roger Detelse

aBureau of Nutrition, Department of Health, Ministry of Public Health, Nonthaburi, Thailand; bDepartment of Medicine, Division of General
Internal Medicine and Health Services Research, 12-262 Factor, David Geffen School of Medicine at UCLA, Los Angeles, CA 90095-1736, USA;
cBamrasnaradura Infectious Diseases Institute, Medicine, Nonthaburi, Thailand; dDepartment of Health, Ministry of Public Health, Bureau of
Technical Advisors, Nonthaburi, Thailand; eDepartment of Epidemiology, UCLA/Fielding School of Public Health, 71-269 CHS, Los Angeles, CA,
USA

ABSTRACT
HIV-infected patients receiving antiretroviral therapy have increased risk of metabolic syndrome,
including dyslipidemia. In this study, we determined whether individual nutritional counseling
reduced dyslipidemia, particularly low-density lipoprotein (LDL) cholesterol, among HIV-infected
patients with dyslipidemia not currently taking lipid-lowering medication. We conducted a
randomized 24-week trial among HIV-infected patients with dyslipidemia who were on
antiretroviral therapy and were eligible to initiate therapeutic lifestyle changes according to the
Thai National Cholesterol Education Program. Participants were randomly assigned to an
intervention group that received individual counseling with a nutritionist for seven sessions
(baseline, weeks 2, 4, 8, 12, 18, and 24) and a control group that received standard verbal diet
information at baseline and nutritional counseling only at week 24. A 24-h recall technique was
used to assess dietary intake for both groups at baseline and week 24. Lipid profile (total
cholesterol, LDL, high-density lipoprotein (HDL), and triglyceride) was measured at baseline and
after 12 and 24 weeks of therapy. An intention-to-treat and linear mixed model were used.
Seventy-two patients were randomly assigned, and 62 (86%) participants completed their lipid
profile test. After 12 weeks of follow-up, there were significant reductions in the intervention
group for total cholesterol (−14.4 ± 4.6 mg/dL, P = .002), LDL cholesterol (−13.7 ± 4.1 mg/dL, P
= .001), and triglyceride (−30.4 ± 13.8 mg/dL, P = .03). A significant reduction in LDL cholesterol
was also observed in the control group (−7.7 ± 3.8 mg/dL, P = .04), but there were no significant
differences in change of mean lipid levels between the groups at 12 weeks of follow-up. After 24
weeks, participants assigned to the intervention group demonstrated significantly greater
decreases in serum total cholesterol (−19.0 ± 4.6 vs. 0.2 ± 4.3 mg/dL, P = .003) and LDL cholesterol
(−21.5 ± 4.1 vs. −6.8 ± 3.8 mg/dL, P = .009). There were no significant changes in HDL cholesterol
or triglyceride levels in either group.
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Introduction

Globally, more than 34 million people were living with
HIV/AIDS at the end of 2011 (UNAIDS, 2012).
Although receiving antiretroviral therapy has contribu-
ted to a decline in deaths among people living with
HIV, some treated patients develop dyslipidemia,
characterized by an increase of serum total cholesterol,
low-density lipoprotein cholesterol (LDL-C), and trigly-
cerides, and a low level of high-density lipoprotein
cholesterol (HDL-C) (Dube et al., 2003). In Thailand,
more than 1.2 million people have been living with
HIV/AIDS, a prevalence of nearly 2%. By 2011, antire-
troviral therapy (ART) coverage provided through the
universal coverage benefit scheme in Thailand was nearly
90% (Thai Ministry of Public Health, Bureau of

Epidemiology, 2012). The Thai 2010 guidelines for
ART for HIV-1-infected adults and adolescents rec-
ommend initiating treatment with ART at CD4 count
<350 cells/mm3 (Sungkanuparph et al., 2010). Little is
known about the effect of individual nutritional coun-
seling on lipid profiles of HIV-infected patients when
receiving ART in Thailand. Many previous studies in
Western countries have shown that lifestyle modifi-
cation, particularly diet and exercise, reduced dyslipide-
mia in HIV-infected patients (Anjos, et al., 2011;
Barrios et al., 2002; Batterham, Brown, & Workman,
2003; Moyle et al., 2001). The majority of these studies
implemented menu plans or provided meals for partici-
pants in order to compare two or three groups receiv-
ing different diets. Utilization of these menu plans is
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not practical in places such as Thailand, because of
widely varied diets. To date, there are no specific rec-
ommendations or guidelines in Thailand to manage
HIV-associated dyslipidemia, and no nutritional inter-
ventions (food-based or supplements) for HIV-infected
persons with dyslipidemia exist. The objective of this
study was to reduce dyslipidemia in HIV-infected per-
sons through a counseling program with a randomized,
24-week trial in HIV-infected patients with dyslipide-
mia who were on ART. The primary outcome variable
was LDL cholesterol level (changes from baseline) at 12
and 24 weeks.

Methods

Study participants

Participants were recruited from HIV-infected patients
with abnormal LDL-C who were on ART for at least
three months and had visited the outpatient department
at Bamrasnaradura Infectious Diseases Institute, Minis-
try of Public Health, Bangkok. One hundred and sixty
one HIV-infected patients were assessed for eligibility
to take part in a 24-week randomized controlled trial
to determine whether nutritional counseling reduces
dyslipidemia, particularly LDL-C. Criteria for inclusion
in the study included being 18–65 years old, on stable
ART for more than 3 months, and not currently being
treated with lipid-lowering and/or diabetes medication.
Subjects were excluded if they had a history of cancer,
renal failure, pancreatitis or liver cirrhosis, were preg-
nant, or were illiterate and/or unable to complete the
food record. Participants who developed cardiovascular
events or started lipid-lowering medication during the
follow-up period were discontinued. The principal inves-
tigator requested infectious disease physicians caring for
HIV-infected patients to refer those with LDL-C ≥100
mg/dL to the project. Participants were requested to
sign an informed consent form if they were willing to
participate in the study.

This study was approved by the Institutional Review
Boards of the University of California, Los Angeles
(UCLA), the Thailand Ministry of Public Health Ethical
Review Committee for Research in Human Subjects, and
the Ethics Board of Bamrasnaradura Infectious Diseases
Institute.

Of the 161 potential participants screened, 81 were
ineligible, 8 refused, 13 were lost to follow-up, and 59
completed the study (Figure 1). The reasons for not par-
ticipating included the inconvenience of visiting the hos-
pital frequently and/or being unwilling to come if they
did not have an appointment with their own physicians
at the follow-up times.

Study design

We conducted a 24-week follow-up randomized con-
trolled trial of HIV-infected patients stable (at least
12 weeks) on ART who had dyslipidemia and were eli-
gible to initiate therapeutic lifestyle changes according
to the National Cholesterol Education Program
(NCEP) (Third Report of the NCEP Expert Panel on
Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III
(ATP III)), 2002). Data for this study were collected
between March 2012 and March 2013. At baseline, all
participating participants had fasting serum lipid pro-
files assessed, and had blood pressure and anthropo-
metric data collected, including weight, height, and
waist and hip circumference. At baseline and 24
weeks, participants’ dietary intakes were assessed by
24-h recall with nutritionists. Participants self-adminis-
tered a questionnaire about their demographic charac-
teristics, lifestyle and behaviors, physical activity,
alcohol consumption, and risk of cardiovascular dis-
eases. Self-reported physical activity was assessed
using the short interview version of the International
Physical Activity Questionnaire (Booth, 2000). Physical
activity levels were calculated as the product of the fre-
quency and duration of each activity in minutes per
week, and weighted by an estimate of the metabolic
equivalent (MET) of the activity. The results were
reported as the mean MET-min per week (Kriska
et al., 1990).

Fasting serum lipid profiles were reassessed at 12
and 24 weeks of follow-up. Participants were asked to
fast for 12 h overnight before providing venous blood
the next morning. Fasting serum lipid profiles were
measured using enzymatic colorimetric methods at
the laboratory of Bamrasnaradura Infectious Diseases
Institute.

Study intervention

Eligible participants were randomly assigned to either
the intervention group (individual counseling with
the nutritionist) or the control group (standard care).
For participants in the intervention group, the diet
was individualized to participants based on their nutri-
tional needs (according to Thai Food-Based Dietary
Guidelines), socio-economic status, and dietary habits
of each participant. The participants in the interven-
tion group attended a total of seven sessions with a
professional nutritionist during follow-up: at baseline,
and at 2, 4, 8, 12, 18, and 24 weeks. The dietary inter-
vention goals followed the Therapeutic Lifestyle
Change diet guidelines, which focus on LDL
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cholesterol changes according to the NCEP ATP III as
follows: less than 25% of daily calories from fat, less
than 200 mg/day of cholesterol, less than 7% of total
calories from saturated fat (SFA), up to 10% of total
calories from polyunsaturated fat (PUFA), up to 20%
of total calories from monounsaturated fat (MUFA),
and 20–30 g total fiber per day. We adapted the
NCEP guideline for percent fat to make it appropriate
for Thais. Food models were used to assess diet quan-
tity. Participants’ dietary intake was assessed by a 24-h
recall administered by a nutritionist at each visit.

Participants were asked to record food they consumed
during the week prior to their next visit. Dietary advice
was provided based on the participants’ one-week food
records.

Participants in the control group received standard
general verbal diet information at baseline and at sub-
sequent annual visits. Participants were assessed for
their dietary intake with 24-h recall by a nutritionist at
baseline and week 24 of the study. All participants
received 200 Baht (approximately $7 US) for their par-
ticipation at each visit.

Figure 1. Diagram demonstrating the flow of participants through the study.
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Statistical analysis

Descriptive analysis was used to describe qualitative vari-
ables. A comparison of demographic characteristics
between groups was made at baseline, using the two-
sample t-test for continuous variables and Chi-square
test or Fisher’s exact test for categorical variables. Nutri-
ent intake was analyzed from dietary intake according to
the Thai Fatty Acid program, using a Thai computerized
dietary database. Participants had LDL-C levels
measured at baseline (week 0), and weeks 12 and 24.
The primary outcome was change in LDL-C over time.
Linear mixed models, which assume a correlation
between repeated measurements, were used. With 72
participants, the study provided a power of 50% to detect
a 1 mmol/L (39 mg/dL) change in LDL-C level, with P
= .05 significance level. Statistical analyses were per-
formed using the SAS 9.1.3. Statistical software package
(SAS Institute Inc., Cary, NC).

Results

Of the 72 participants, 62 (86.1%) completed lipid profile
testing at baseline and 12 and 24 weeks, and 59 (81.9%)

completed the dietary interview and measurements
(blood pressure, body weight, and waist and hip circum-
ferences) at week 24. There were no significant differ-
ences in baseline characteristics between participants in
the intervention and control groups (Table 1).

Of the 35 participants in the intervention group, 66%
were female. The average age was 42 years, mean BMI
was 23 kg/m2, and average waist and hip circumferences
were 81.2 and 93.0 centimeters, respectively. The
majority of participants (97.1%) received ART with a
combination of an NRTI regimen. Participants received
antiviral treatments with a non-nucleoside reverse tran-
scriptase inhibitor (NNRTI) (85.7%) or a protease
inhibitor (PI) regimen (14.3%). The means of total
cholesterol, LDL-C, HDL-C, and triglycerides were
229.2, 161.0, 56.1, and 152.1 mg/dL, respectively.

Over half (51%) of 37 participants in the control
group were female, average age was 44 years, mean
BMI was 23.5 kg/m2, and average waist and hip circum-
ferences were 84.2 and 94.6 cm, respectively. The
majority of participants (97.3%) received ART with a
combination of an NRTI regimen, and 86.5% and
18.9% received antiviral treatments with NNRTI and
PI regimens, respectively. The means of total cholesterol,

Table 1. Baseline characteristics of participants (N = 72).
Characteristics Intervention group (N = 35) mean (SDa); N (%) Control group (N = 37) Mean (SDa); N (%) p-Value

Demographic data
Age (years) 42.3 (6.2) 43.9 (7.5) 0.263
Female gender – N (%) 23 (65.7%) 19 (51.4%) 0.217
BMI (kg/m2) 23.0 (3.0) 23.5 (4.2) 0.517
Waist circumference (cm) 81.2 (8.0) 84.2 (9.8) 0.161
Hip circumference (cm) 93.0 (5.3) 94.6 (7.7) 0.306
Waist:hip ratio 0.87 (0.05) 0.89 (0.06) 0.24
Smokes cigarettes – N (%) 4 (11.4%) 5 (13.5%) 1.000
Consumes alcohol – N (%) 11 (31.4%) 10 (27.0%) 0.681
Duration known as HIV-positive (yrs) 10.1 (5.0) 9.2 (3.9) 0.399
Current ARV treatment – N (%)
Treatment with PI 5 (14.3%) 7 (18.9%) 0.598
Treatment with NRTI 34 (97.1%) 36 (97.3%) 1.000
Treatment with NNRTI 30 (85.7%) 32 (86.5%) 1.000
CD4 count (cells/mm3) 517.8 (183.6) 475.4 (171.9) 0.315
Lipid profile
Total cholesterol (mg/dL)
LDL-C (mg/dL)
HDL-C (mg/dL)
Triglycerides (mg/dL)

229.2 (30.7)
161.0 (24.2)
56.1 (18.4)
152.1 (89.8)

226.4 (21.8)
157.3 (21.6)
54.2 (17.2)
166.2 (99.1)

0.653
0.502
0.652
0.531

Dietary parameters
Energy (kcal) 1362.9 (543.3) 1366.7 (434.8) 0.974
Protein (%) 14.1 (5.1) 15.2 (4.0) 0.322
Carbohydrate (%) 58.6 (11.3) 56.9 (8.9) 0.478
Fat (%)
SFA (%)
PUFA (%)
MUFA (%)
Cholesterol (mg)
Total fiber (g)
Soluble fiber (mg)

27.3 (10.3)
4.8 (3.9)
2.5 (2.2)
4.6 (3.9)

173.0 (144.8)
7.2 (3.8)
0.5 (0.9)

28.0 (7.3)
4.9 (5.1)
1.6 (1.7)
4.3 (3.8)

200.6 (154.0)
6.3 (4.5)
0.3 (0.7)

0.763
0.929
0.072
0.741
0.437
0.332
0.281

Physical activity parameters
Total PA (Met-min/week)b 491.9 (477.2) 412.9 (393.0) 0.460
aSD = standard deviation.
bMET: Met-min calculated by multiplying minutes of the respective activity in the past week by 8 (vigorous), 4 (moderate), and 3.3 (walking). Total PA (physical
activity) is the sum of vigorous, moderate, and walking Met-min.
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LDL-C, HDL-C, and triglycerides were 226.4, 157.3, 54.2,
and 166.2 mg/dL, respectively.

No significant differences between groups were seen
in terms of dietary intake parameters. Overall, the per-
centage of mean total calories obtained from fat was
about 28%, 7% from SFA, 2% from PUFA, and 4%
from MUFA. Daily mean total fiber intake was 7 g.
There was no significant difference in baseline average
total physical activity between the two groups measured
in terms of met-min/week.

As seen in Table 2, participants in the intervention
group demonstrated a significant reduction in energy
intake (−244.1 ± 100.2 kcal/d, p = .02) and in carbo-
hydrate intake (−38.3 ± 16.7 g/day, p = .03) over the
24 weeks of follow-up, which was not seen among
the controls. Controls significantly increased their
total fiber intake (3.2 ± 1.1 g/day, p = .004) more than
the intervention group (1.5 ± 1.1 g/day, p = .175). No
significant differences in changes were seen between
the two groups in any diet parameter. Participants in
the intervention group demonstrated a significant
reduction in body weight (−1.2 ± 0.4 kgs, p = .007).
Both intervention and control groups demonstrated a
significant reduction in hip circumference (−1.7 ± 0.5
cm, p = .002 vs. −1.1 ± 0.5 cm, p = .02, respectively). A
slight increase in waist:hip ratio was observed in the
intervention group (from 0.88 to 0.89, p = .01). There
was no overall change in blood pressure in either
group. No significant changes were seen between the
two groups in any anthropometric or blood pressure
parameters.

Figure 2 indicates body mass index (BMI) of partici-
pants who had a weight loss of at least 1 kg at 24 weeks of
follow-up. In the intervention group, weight loss was
from the pre-obese to the normal range, whereas in the
control group, weight loss was from the normal to the
underweight range.

Participants in the intervention group demonstrated a
significant reduction in serum total cholesterol (−19.0 ±
4.6 vs. 0.2 ± 4.3 mg/dL, p = < .0001) and LDL-C (−21.5
± 4.1 vs. −6.8 ± 3.8 mg/dL, p = < .0001) at 24 weeks
compared with the control group (Table 3). At the 12-
week follow-up, participants in the intervention group
demonstrated a significant reduction in total cholesterol
(−14.4 ± 4.6 mg/dL, p = .002), LDL-C (−13.7 ± 4.1 mg/
dL, p = .001), and triglycerides (−30.4 ± 13.8 mg/dL, p
= .03), whereas participants in the control group showed
significant reduction only in LDL-C (−7.7 ± 3.8 mg/dL,
p = .04). No significant differences in changes of mean
lipid levels between the intervention and the control
groups were noted at 12 weeks of follow-up. The differ-
ence in changes between these 2 groups at 24 weeks was
also significant for total cholesterol (19.2 ± 6.3 mg/dL, p
= .003) and LDL-C (14.7 ± 5.5 mg/dL, p = .009). There
were no significant changes in HDL-C and triglyceride
levels.

Compared to baseline, less than half of the partici-
pants (48%) in the intervention group but 57% of partici-
pants in the control group reported adherence to the
dietary recommendation regarding percent fat intake
according to the Therapeutic Lifestyle Changes of the
NCEP (2002) at 24 weeks. Similarly, more participants

Table 2. Differences in mean (S.E.) change in scores between the groups at baseline and 24 weeks of follow-up.

Variable

Difference in mean (S.E.) between week 24 and baseline

Change between the
two groups at 24 weeks p Value

Intervention group
(n = 29) p Value

Control group
(n = 30) p Value

Body weight (kg) −1.2 (0.4) .007 −0.5 (0.4) .156 0.7 (0.6) .254
BMI (kg/m2) −0.5 (0.2) .005 −0.2 (0.2) .120 0.3 (0.2) .265
Waist circumference (cm) 0.01 (0.7) .991 −0.4 (0.6) .556 −0.4 (1.0) .688
Hip circumference (cm) −1.7 (0.5) .002 −1.1 (0.5) .019 0.5 (0.7) .444
Waist:hip ratio 0.02 (0.01) .011 0.01 (0.01) .170 −0.01 (0.01) .306
Dietary parameters
Energy (kcal) −244.1 (100.2) .018 −28.3 (98.5) .775 215.8 (140.5) .129
Protein (g) −3.7 (3.7) .318 −4.1 (3.6) .269 −0.3 (5.2) .95
Protein (%) 1.1 (0.9) .206 −0.8 (0.9) .362 −1.9 (1.2) .125
Fat (g) −8.2 (4.7) .085 −1.4 (4.6) .756 6.8 (6.6) .307
Fat (%) −0.09 (2.2) .968 −1.4 (2.1) .525 −1.3 (3.1) .676
Carbohydrate (g) −38.3 (16.7) .026 −0.04 (16.4) .998 38.3 (23.5) .108
Carbohydrate (%) −1.1 (2.4) .661 2.2 (2.3) .357 3.2 (3.3) .338
SFA (g) −0.3 (1.6) .879 −0.7 (1.6) .689 −0.4 (2.3) .863
SFA (%) 1.3 (1.0) .214 −0.7 (1.0) .464 −2.0 (1.4) .163
PUFA (g) 0.6 (1.1) .580 1.8 (1.1) .111 1.2 (1.6) .463
PUFA (%) 1.3 (0.8) .090 1.1 (0.7) .128 −0.2 (1.0) .884
MUFA (g) −0.4 (1.5) .781 0.7 (1.5) .640 1.1 (2.1) .599
MUFA (%) 1.1 (0.9) .246 0.1 (0.9) .876 −1.0 (1.3) .471
Cholesterol (mg) −17.3 (34.5) .619 −19.6 (34.0) .566 −2.3 (48.4) .962
Total fiber (g) 1.5 (1.1) .175 3.2 (1.1) .004 1.7 (1.5) .270
Systolic blood pressure (mmHg) 2.2 (2.2) .306 −1.5 (2.1) .485 −3.7 (3.1) .224
Diastolic blood pressure (mmHg) 1.3 (1.7) .432 0.5 (1.6) .775 −0.8 (2.3) .718

Notes: p Value from linear mixed models. Significance of bold values, p < .05.
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in the control group (73%) than in the intervention
group (59%) reported adherence to the recommendation
regarding percent saturated fatty acid (% SFA). Approxi-
mately half of the participants in both groups reported
improvements in percent polyunsaturated fatty acid
(% PUFA) and percent monounsaturated fatty acid

(% MUFA) consumption. A few participants in each
group reported consumption of 20–30 g/day of total
fiber at 24 weeks of follow-up. We suspect that the low
values of fiber consumption were due to food compo-
sition database weakness. Compared to the control
group, participants in the intervention group demon-
strated better adherence to appropriate consumption of
protein (28% vs. 17%) and carbohydrate (35% vs. 23%)
at 24 weeks of follow-up (Table 4).

Discussion

This is one of only a few studies to assess the effectiveness
of individual nutrition counseling on cardiovascular dis-
ease risk factors associated with ART in Thai HIV-
infected persons. Our study found a significant differ-
ence in mean reduction between baseline and 24 weeks
in total cholesterol and LDL-C between the intervention
group (receiving individual counseling from a nutrition-
ist) and the control group (receiving standard care).
Compared to the control group, patients in the interven-
tion group showed significant reductions in serum total
cholesterol (8% vs. 0%) and LDL-C (13% vs. 4%) at 24
weeks of follow-up. The intervention group showed an
11% reduction in triglycerides at 24 weeks, whereas in
the control group, it increased by 6% over the 6 months
of the study. At 12 weeks of follow-up, a reduction in
total cholesterol (6% vs. 3%), LDL-C (8% vs. 5%), and
triglycerides (18% vs. 7%) was also observed in the inter-
vention and the control groups. However, none of these
differences between the 2 groups at 12 weeks of follow-
up were significant. Our findings are consistent with a
3-month non-randomized study of 57 HIV-infected
patients who repeated nutritional counseling based on

Figure 2. BMI of participants who lost weight of at least 1 kg;
intervention group (upper panel) and control group (lower
panel).

Table 3. Differences in mean (S.E.) change in scores between the groups in lipid profiles at baseline, 12 weeks and 24 weeks of follow-
up.

Variable

Intervention group (n = 29)

p Value

Control group (n = 33)

p Value Change between the two groups (S.E.) p ValueMean (S.E.)
Difference

from baseline Mean (S.E.)
Difference

from baseline

Total cholesterol
Week 0 234.6 (5.5) 226.8 (5.1)
Week 12 220.3 (5.5) −14.4 (4.6) .002 220.8 (5.1) −6.0 (4.3) .165 8.4 (6.3) .186
Week 24 215.7 (5.5) −19.0 (4.6) <.0001 227.0 (5.1) 0.2 (4.3) .960 19.2 (6.3) .003
LDL-C
Week 0 164.8 (4.9) 156.7 (4.6)
Week 12 151.1 (4.9) −13.7 (4.1) .001 149.0 (4.6) −7.7 (3.8) .042 6.0 (5.5) .285
Week 24 143.3 (4.9) −21.5 (4.1) <.0001 149.9 (4.6) −6.8 (3.8) .072 14.7 (5.5) .009
HDL-C
Week 0 56.5 (3.3) 56.6 (3.0)
Week 12 55.4 (3.3) −1.1 (1.6) .475 55.8 (3.0) −0.8 (1.5) .592 0.4 (2.2) .870
Week 24 54.4 (3.3) −2.1 (1.6) .189 56.6 (3.0) −0.03 (1.5) .984 2.1 (2.2) .340
Triglycerides
Week 0 165.5 (17.3) 161.8 (15.9)
Week 12 135.2 (17.3) −30.4 (13.8) .030 149.9 (15.9) −11.9 (12.7) .352 18.5 (18.8) .326
Week 24 148.0 (17.3) −17.5 (13.8) .206 171.3 (15.9) 9.5 (12.7) .457 27.0 (18.8) .152

Note: p value from linear mixed models. Significance of bold values, p < .05.
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the NCEP guideline that dyslipidemia induced by ART
among HIV-infected individuals can be reduced by sig-
nificantly lowering lipid levels, particularly total choles-
terol and LDL-C levels (de Figueiredo et al., 2013).

Our findings are consistent with results of multiple
randomized controlled trials demonstrating that coun-
seling with a nutritionist can effectively improve lipid
levels in HIV-uninfected patients in Western countries
(Geil, Anderson, & Gustafson, 1995; Hunninghake
et al., 1993; Rhodes, Bookstein, Aaronson, Mercer, &
Orringer, 1996). However, our study found a smaller
reduction in total cholesterol and LDL-C compared
to the Rhodes study (Rhodes et al., 1996), which
reported a reduction in total cholesterol (10% vs. 7%)
and LDL-C (11% vs. 9%) at 12 weeks of follow-up
between a group that received counseling from a dieti-
tian and a group that did not, respectively. Our study
is consistent with other studies showing that counsel-
ing effectively reduced lipid levels and other cardiovas-
cular risk factors in patients not receiving lipid-
lowering drugs (Barrios et al., 2002; Henkin et al.,
2000; Ockene et al., 1999). However, we did not
observe significant differences in fat intake (% fat, %
SFA, % PUFA, and % MUFA) between the groups.
This is possibly due to the fact that both groups in
our study were already consuming low levels of satu-
rated fat (SFA) and cholesterol at baseline as compared
to Western countries. The significant decrease in total
cholesterol and LDL-C we found might be the result of
a decline in total energy consumption (−224.1 ± 100.2
kcal/day, p = .02) and a significant reduction in weight
(−1.2 ± 0.4 kgs, p = .007). Participants in the interven-
tion group decreased their intake of carbohydrates by
24 weeks of follow-up (−38.3 ± 16.7 g/day, p = .03). In
contrast to our study, a 12-month randomized con-
trolled trial in Brazil of 53 HIV-infected patients
receiving ART showed a reduction in fat consumption
at the end of the study, but no significant differences in
lipid levels between the intervention and control

groups (Almeida, Segurado, Duran, & Jaime, 2011).
Similar to our findings, they demonstrated no signifi-
cant changes in waist circumference or blood pressure
between groups.

Mean body mass index of both groups were in a
normal range (18.5–24.9 kg/m2) at baseline and 24
weeks. Of 14 participants who lost at least 1 kg by 24
weeks of follow-up, one (7%) in the intervention group
was underweight according to the BMI (<18.5 kg/m2) at
baseline but did not lose any more weight at 24 weeks
of follow-up, whereas 2 participants (14%) in the control
group were underweight at baseline and an additional
participant (totaling 21%) was underweight by 24 weeks.
Seventy-two percent of participants in the intervention
group were in a normal BMI range, and by 24 weeks,
86% were, whereas half of the participants (50%) in the
control group were in a normal range of BMI at baseline,
but only 43% were at 24 weeks. Individual nutritional
counseling resulted in a favorable reduction in weight
that improved the nutritional status of participants.

Our study did not find protective effects in terms of
reduction in waist circumference and blood pressure,
unlike other studies (Fitch et al., 2006; Moyle et al.,
2001). It is important to note that participants in those
studies presented with high BMI and waist circumfer-
ences at baseline, whereas the majority of participants
in our study presented with normal BMI and waist cir-
cumference at baseline. We found a slight increase in
waist:hip ratios for both groups, similar to a previous
study (Lazzaretti, Kuhmmer, Sprinz, Polanczyk, Ribeiro,
2012). In our study, hip circumference was significantly
reduced in both groups at 24 weeks; however, this may be
due to lipodystrophy (fat redistribution) in HIV-infected
individuals receiving ART. Lipodystrophy may present
with body changes such as localized accumulation (lipo-
hypertrophy) and/or with loss (lipoatrophy) in body fat
(WHO, 2004).

The strengths of our study include the use of a ran-
domized controlled trial with a follow-up period long

Table 4. Number and percentage of participants adhering to each dietary recommendation.

Recommended dietary intakea
Intervention (N = 29); n (%) Control (N = 30); n (%)

Week 0 Week 24 Week 0 Week 24

1. Reduce percent fat to less than 25% of total calories 13 (44.8%) 14 (48.3%) 13 (43.3%) 17 (56.7%)
2. Reduce cholesterol to <200 mg/day 19 (65.5%) 20 (69.0%) 17 (56.7%) 21 (70.0%)
3. Reduce SFA to <7% of total calories 24 (82.8%) 17 (58.6%) 23 (76.7%) 22 (73.3%)
4. Increase PUFA to 10% of total caloriesb NA 12 (41.4%) NA 16 (53.3%)
5. Increase MUFA to 20% of total caloriesc NA 14 (48.3%) NA 16 (53.3%)
6. Increase total fiber to 20–30 grams/day 0 1 (3.4%) 0 1 (3.3%)
7. Protein as approximately 15% of total caloriesd 2 (6.9%) 8 (27.6%) 4 (13.3%) 5 (16.7%)
8. Carbohydrates as 50–60% of total calories 10 (34.5%) 10 (34.5%) 8 (26.7%) 7 (23.3%)
aAdapted from the NCEP ATP III guideline (2002).
bIncreased PUFA consumption, with PUFA less than 10% of total calories at 24 weeks of follow-up ((PUFAweek24 – PUFAweek0 > 0) and PUFA at week 24 ≤ 10%).
cIncreased MUFA consumption, with MUFA less than 20% of total calories at 24 weeks of follow-up ((MUFAweek24 –MUFAweek0 > 0) and MUFA at week 24 ≤ 20%).
dConsumed protein as 14.5–16.0% of total calorie intake (% protein >14.5% and <16%).
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enough to observe changes in lipid levels. We assessed
the effects of nutritional counseling on metabolic
changes among HIV-infected individuals not receiving
lipid-lowering medications. There has been little evi-
dence of nutritional intervention therapy for managing
metabolic abnormalities in HIV-infected patients receiv-
ing ART in Thailand. This study demonstrated that a
practical nutritional counseling program for Thais can
be effective in improving dyslipidemia in HIV-infected
patients.

Some limitations in this study should be noted. The
study had a relatively small sample size that may have
resulted in low statistical power to detect small differ-
ences in diet parameters. Neither group reported a sig-
nificant increase in physical activity during the follow-
up period. We could not evaluate the effect of soluble
fiber and trans fat because the Thai food database that
we used to analyze these data did not contain these
parameters. The values of soluble fiber presented in
this study were based on values of certain Thai food
items that were analyzed by the Bureau of Nutrition,
Thailand Bureau of Nutrition (Ministry of Public
Health, 2012). Lastly, we used a single 24-h recall to
assess dietary intakes of participants because it is prac-
tical and easily collected (Barrett-Connor, 1991). How-
ever, the high variability of this method leads to a
lower ability to detect significant differences in dietary
intake.

Conclusions

This study confirmed the benefit of intensive dietary
counseling with a nutritionist for dyslipidemia among
HIV-infected patients receiving ART and not receiving
lipid medication treatment. For the first time, we
demonstrated the feasibility and benefit of dietary
counseling in a Thai population. Despite the small
sample size and apparent non-adherence to macronu-
trient recommendations, our study demonstrated
improvement with individual nutritional counseling in
lipid profiles in HIV-positive persons receiving ART.
Those participants who received nutritional counseling
showed an improvement in lipid profile that was not
observed in the control group. Although the effect of
lowering in LDL-C in our study was small, we found
greater differences in mean LDL-C between the inter-
vention and the control groups as time passed, and
greater reductions in LDL-C levels were observed in
the intervention group. A longer follow-up period
and a larger population may demonstrate a clearer
effect of nutritional intervention on the lipid profile
and dietary parameters.
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