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Background: Hyperlipidemia has adverse effects on atherosclerosis, causing it to develop into cardiovascular disease. The
prevalence of hyperlipidemia has been increasing among those in the working-age group and may be caused by inappropriate
dietary patterns. Dietary modification should form the basis of lipid management.

Objective: Evaluate the effects of a dietary modification following the NCEP-ATP III recommendation on lipid profiles
among hyperlipidemia subjects.

Material and Method: The design was a quasi-experimental study, with a pre-test/post-test two-group design. Each group
consisted of 31 hyperlipidemia subjects aged 30 to 59 years old with total cholesterol (TC) greater than or equal to
240 mg/dl or low-density lipoprotein cholesterol (LDL-C) greater than or equal to 130 mg/dl. The present study was
conducted between January and June 2009. The research procedure included 6-week nutrition counseling and a 2-week
Jfollow-up for 12 weeks. Data were collected by self-reported questionnaire and a 3-day food record. Dietary and biological
assessments were compared before and after the experiment. Statistical analysis was performed using means, standard
deviations, independent and paired t-tests, Friedman test, Mann-Whitney U test, and Wilcoxon signed-rank test.

Results: The intervention group had a significant reduction of TC and LDL-C at the end of the experiment (p<0.05).
Moreover, this group had a significantly higher percentage reduction of TC and LDL-C than the control group (8.5%
vs. 3.0%, and 10.8% vs. 2.4%, respectively) (p<0.05). Distributions of monounsaturated fatty acids (MUFAs) in the
intervention group were significantly higher than in the control group (p<0.05). Distribution of saturated fatty acids
(SFAs): MUFAs:polyunsaturated fatty acids (PUFAs) were 12.0:13.4:6.3% in the intervention group and 12.3:9.2:5.6% in
the control group. Neither group was able to reduce SFAs intake to <7% as recommended. Neither the recommended
one-third of vegetable protein nor two-thirds of complex carbohydrate was achieved. Dietary fiber was less than 10 g/1,000 kcal.
The cholesterol intake in the intervention group was less than in the control group (155.9 vs. 206.3 mg/d).

Conclusion: The dietary modification in the present study significantly lowered TC and LDL-C. However, compliance with
the recommendation of high MUFAs intake was difficult to achieve. The dietary modification might be focused instead on
lowering intake of SFAs, replacing animal protein with vegetable protein, and increasing complex carbohydrates, fruits,
and vegetables to raise dietary fiber.
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Hyperlipidemia, an elevated total cholesterol
(TC) and low-density lipoprotein cholesterol (LDL-C),
is one of the most important risk factors of coronary
heart disease (CHD) and all types of artherosclerotic
vascular disease". Surveys of health status in the
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working-age group demonstrated that the prevalence
of hyperlipidemia was increasing dramatically average
15% in both rural and 25% in urban areas®®. The link
between the dietary pattern, hyperlipidemia, and
coronary heart disease has been well established both
by epidemiology studies and by controlled clinical
trials?. Unfortunately, the relationship between
elevated TC and LDL-C and dietary patterns in
hyperlilipdemia subjects is not clear. However, the
Fifth National Food and Nutrition Survey of Thailand
2003® reported inappropriate dietary patterns in the
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working-age group between the ages of 15 and
59 years, who consistently consumed high-fat animal
products and fried their food in oil, and only 11% of
whom regularly consumed brown rice. Furthermore,
consumption of fruit and vegetables was lower than
the recommended amounts in all age groups®®. High
prevalence of hyperlipidemia in these groups might be
caused by inappropriate dietary patterns.

The recommendations of the National
Cholesterol Education Program (NCEP) remain the
most widely used guidelines for treatment of lipid
abnormalities!?. Later, Therapeutic Lifestyle Change
(TLC) was developed based on American dietary
patterns which typically contain high calories from fat
(38-40% of total energy) in contrast to the typical Thai
diet which derives only 24.0% of energy from fat®'".
The Fifth National Food and Nutrition Survey of
Thailand 2003© reported that the energy distribution
of populations in the central area was carbohydrate:
protein:fat 55:15:30, the same as the Thai Recommended
Dietary Intake'?. Therefore, dietary recommendations
for controlling blood lipids need to be developed and
applied to hyperlipidemia subjects’ diets. The purpose
of'the current study was to evaluate the effect of dietary
modification on lipid profiles among hyperlipidemia
subjects.

Material and Method
Subjects

The participants were men and women
aged between 30 and 59 years who were working at
Saha-Union Phrakanong and Bangchan Company
and who met the following eligibility criteria: having
blood lipids TC greater than or equal to 240 mg/dl
and/or LDL-C levels greater than or equal to
130 mg/dl, and willing and able to participate in the
whole 12-week program. Exclusion criteria included
those who were taking medication for lipid-reduction
or weight-reduction, beta-blockers, thiazide, diuretics,
thyroid medications, and estrogen/progesterone
replacement therapy; or those having a history of
diabetes mellitus, liver disease, nephrotic syndrome,
heart disease; or pregnant or lactating women. All
participants gave signed inform consent as approved
for ethical clearance by the Committee on Human
Rights Related to Human Experimentation, Mahidol
University.

Study design

The design was a quasi-experimental study
with a two-group pre-test/post-test design. The sample
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size was calculated by the compared mean formula
based on variance of total cholesterol from a previous
study¥. Thirty-one participants were eligible to enter
into the intervention and the control groups. General
data collection and dietary assessment were carried out
at the initiation, immediately after the 6-week
intervention, and at the 12-week follow-up. Participants
in the intervention group received the diet control
guideline while participants in the control group
received general dietary leaflets and each group
received a handout of a food exchange list to be used
in their 3-day food record. Both groups received the
same process of counselling during the experiment
period. The total study period was 6 months from
January 2009 to June 2009.

Dietary assessments

Dietary Modification refers to nutrient
composition to be applied based on NCEP and
Thai RDI recommendations. The modified diet in
the intervention group recommended nutrient
composition as follows: total fat 30% of total energy,
saturated fatty acids (SAFs) <7%, monounsaturated
fatty acids (MUFAs) up to 15%, polyunsaturated fatty
acids (PUFAs) up to 10% of total energy from fat;
carbohydrate 55-60% of total energy, 2/3 from
complex carbohydrate; protein 15% of total energy,
1/3 from vegetable protein; cholesterol intake less than
200 mg/day; fiber 10 g/1,000 kcal, and total calories
designed to maintain a desirable body weight. The main
sources of MUFAs were especially recommended to
this group. General leaflets on nutrition information
were offered to the control group including information
about food for cholesterol control, and the correct
methods of choosing fat and oil.

The participants in both groups were
instructed to maintain three-day food records. They
were required to record all food and drink that
they consumed for three consecutive-day periods
(2 weekdays and 1 weekend day). The time, duration,
and the method of food preparation were advised for
food record. Compliance was monitored by weekly
review of three-day food records. The participants were
requested to record their food intake throughout the
first 6-week period. The diets were coded and entered
into a computer using the Nutri-survey Program and
the compositions of the individual food item of the
meal were summarized. The components of saturated,
monounsaturated, and polyunsaturated fatty acids were
calculated using the database from the document Fatty
Acids Composition and Cholesterol in Thai Foods,
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published by the Nutrition Department, Ministry of
Public Health.

Blood lipids collection

Trained and certified clinic staff collected
blood samples and height measurements data from all
participants at the baseline date and week-12 visits.
A single blood sample of 5 ml was collected after a
12-hour overnight fast. The 5 ml blood sample was
drawn into an 8 ml red-top tube packed in an ice
box and taken to the Office of Public Health and
Environmental Technology Services (OPHETS) for
preparation of serum. All blood samples drawn at the
baseline date and 12 weeks after implementation
were tested at the laboratory of the OPHETS.

Data analysis

SPSS for Windows version 17.0 (SPSS Inc.,
Chicago, Illinois, USA) was used for statistical
analysis. Chi-square or Fisher’s Exact test analyses
were conducted to determine the statistical significance
of group differences. A paired sample t-test was
conducted to compare the mean score within groups.
An independent t-test was conducted to compare
the mean score between groups. Friedman test (non-
parametics testing algorithm) was conducted to
analyze mean differences of dietary data among
three periods of food analysis. Mann-Whitney U tests
and Wilcoxon signed-rank tests were conducted
to compare the mean differences of dietary data.
Statistical significance is defined as a p-value less
than 0.05.

Results

Ninety-four participants were initially
interested in taking part in the present study.
Forty-eight people from Saha-Union Phrakanong were
assigned to be the intervention group and 46 people
from Saha-Union Bangchan were nominated
as the control group. After blood lipids screening,
39 people in the intervention group and 36 people in
the control group who met the eligibility criteria were
included in the present study. During the first visit,
five participants in the intervention group and two in
the control group declined to participate stating as
reasons workload and illness. At the follow-up week,
three participants in each group dropped out. Therefore,
only 31 cases in each group, continued to participate
in the present study.

The description profile of the background
characteristics are shown in Table 1. Although the
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education level (the number with graduate/postgraduate
degrees) of the participants in the intervention group
was higher than that of the participants in the control
group, it was not significantly different (p>0.05).
The baseline socio-demographic data were not
significantly different either. Table 2 shows changes
over time (mean, mean difference, and percent
change) in fasting blood lipid, plasma TC, LDL-C,
HDL-C, and triglycerides. The results demonstrated
that mean LDL-C at baseline in the intervention
group was higher than in the control group, and the
difference between the groups was significant
(p<0.05). In contrast, triglyceride in the control group
was higher than in the intervention group and
represented a significant difference between the groups
(p<0.05). There was no significant difference between
the intervention and the control groups in term of
TC and HDL-C.

After intervention (week 12), in both groups,
had managed to decrease TC from the baseline level,
but did not achieve the desirable value. However, there
was an 8.5% reduction in TC within the intervention
groups, and these values were significantly different
(p<0.05). There was also a significant difference
between the intervention and the control group
(p = 0.032). Before intervention, LDL-C in the
intervention group was greater than in the control
group and the values were significantly different
(p=0.015). At the end of the present study, participants
in the intervention group had managed to reduce
LDL-C from the baseline, but they were still in the
high-risk group according to the recommendations.
There was a significant difference within the group
values (p<0.05), representing a 10.8% reduction.
There was also a significant difference between the
groups (p=0.020). Although HDL-C in the intervention
group was greater than in the control group
before intervention, it was not significantly different.
At the end of the present study, participants in the
intervention group had reduced HDL-C from the
baseline, and within this group there was a significant
difference (p<0.05), which was a 4.7% reduction, and
there was a significant difference between the groups
(p=0.007).

Dietary intake is shown in Table 3. The results
show that both male and female participants in the
intervention and the control group received total
energy intake lower than Thai RDI recommendations.
The energy received from carbohydrates (CHO) by
both groups was lower than the recommendation
whereas energy from protein (P) and fat (F) were
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Table 1. Number and percentage of socio-demographic, family history, and health risk behavioural characteristics at

baseline

Variables Intervention group (n=31) Control group (n=31)
Sex

Male 8(25.8) 12 (38.7)

Female 23 (74.2) 19 (61.3)
Age group (years)

30-39 9(29.0) 3(9.7)

40-49 10 (32.3) 16 (51.6)

50-59 12 (38.7) 12 (38.7)

Means + SD; min-max

Education level
High school
Junior degree
Bachelor/higher degree
Religion
Buddhist
Islam

Monthly income (Baht)
<25,000-49,999
50,000->75,000

Family history
Heart attack
Yes
No

Smoking
Non-smoking
Secondary smoke/stopped smoking

Alcohol drinking
Never
Sometimes

Exercise
Never
Sometimes (<3 time/week)
Always (>3 time/week)

Menstruation
Yes
Menopause

45.7+8.3; 32-58 47.4£6.8; 36-59

5(16.1) 7(22.6)
5(16.1) 11 (35.5)
21 (67.7) 13 (41.9)
29 (93.5) 26 (83.8)
2 (6.5) 5(16.2)
20 (64.5) 25 (80.6)
11 (35.5) 6(19.4)
1(3.2) 2(6.5)
30 (96.8) 29 (93.5)
22 (71.0) 17 (54.8)
9 (29.0) 14 (45.2)
21 (67.7) 16 (51.6)
10 (32.3) 15 (48.4)
6(19.4) 5(16.1)
15 (48.4) 14 (45.2)
10 (32.3) 12 (38.7)
13 (41.9) 9(52.7)
10 (32.3) 10 (47.3)

Values are represented as n (%)

higher than the recommended levels (CHO:P:F =
50.3%:17.3%:32.3% vs. 52.6%:17.3%:30.1%). In
addition, distribution of SFAs in both groups was
higher than the recommendation (12.9% vs. 15.0%).
After implementation (week 12), the control group
consumed less total energy from fat than the intervention
group (p = 0.009). The consumption of MUFASs in the
intervention group represented 13.4% of total energy
from fat, which did not meet the recommendation.
However, they were significantly higher than those of
the control group at all time periods. Neither group
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managed to limit their consumption of SFAs to less
than 7% as recommended. Cholesterol intake in the
intervention group was down from baseline, both in
week 6 and week 12, but there was no significant
difference whereas in the control group it had
dropped below the recommended level at week 6 but
had returned to just above the recommended level by
week 12. There were no within-group or between-
group significant differences with regard to dietary
fiber and the level of consumption did not reach the
recommended levels.
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Table 2. Comparison of fasting blood lipid at baseline and week 12

Variables Group Baseline (mean + SD)  Week 12 (mean £ SD) % change (mean £ SD)  p-value

TC (mg/dl) 1 268.9£27.4 245.4433.1 -8.5£10.6* 0.001
2 258.2+31.8 249.4431.6 -3.0+£8.8*= 0.040

p-value 0.157 0.632 0.032

LDL-C (mg/dl) 1 182.6£27.3 161.2£25.3 -10.8+14.3* 0.001
2 165.5£25.8° 161.8£32.5 -2.4+13.32 0.316

p-value 0.015 0.989 0.020

HDL-C (mg/dl) 1 63.3£16.3 59.8+15.2 -4.7£11.9%° 0.005
2 59.5£17.9 59.9+15.5 2.3£10.8 0.281

p-value 0.468 0.806 0.007

Triglycerides (mg/dl) 1 115.9£70.2 121.8£71.7 10.6£34.9 0.272
2 162.8+78.8° 138.8+64.8 -9.74£25.6%° 0.019

p-value 0.008 0.125 0.022

Values are represented as mean = SD

1 = intervention group (n = 31); 2 = control group (n =31)
* Significant difference by paired t-test

 Significant difference by independent t-test

# Significant difference by Wilcoxon signed ranks test

b Significant difference by Mann-Whitney U test

Discussion

The link between dietary pattern and blood
lipids has been firmly established, and an effective
well-known dietary guideline for reducing blood
lipids has been developed by the National Cholesterol
Education Program. The onset guideline was the
Step I and Step II diet. In the year 2002, the NCEP
presented a new guideline called the therapeutic
lifestyle change (TLC) diet that aimed to reduce LDL
cholesterol®!?. Their recommendations included total
fat intake of 25 to 35% of total calories (less than 7%
of SFAs, up to 20% of MUFAs and up to 10% of
PUFASs). In contrast to the aims of the Step I and
Step II diet, the quality of fats was of more concern
than the reduction of total fat intake. The overall
composition of the TLC diet is consistent with that of
American populations. The Fifth National Food and
Nutrition Survey of Thailand 2003® reported that the
dietary pattern of the population in the central area
indicated the energy intake from fat was 30% of total
calories, in line with Thai RDI"?. The Dietary approach
for the present study was developed based on the Thai
dietary pattern (energy from carbohydrate:protein:fat
=55:15:30) and the adjusted distribution of fatty acids
was in accordance with the TLC diet (less than 7% of
SFAs, up to 15% of MUFAs and less than 10% of
PUFAs) including cholesterol intake of 200 mg/day
and dietary fiber of 10g/1,000 kcal.

In the intervention group, the results indicated
that four and three participants respectively managed
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to achieve reduction of TC and LDL-C to a desirable
level. Additionally, 14 cases in a high-risk group of TC
and 8 cases in a high-risk group of LDL-C were able
to reduce TC and LDL-C to a borderline-high level.
In contrast to the control group, only 8 cases in a
high-risk group of TC and 1 case in a high-risk group
of LDL-C managed to reduce TC and LDL-C to a
borderline-high level. The change in the LDL
cholesterol distribution demonstrated that dietary
approach could be applied to reduce the number of
cases referred for drug therapy. The overall reduction
in TC and LDL-C attributable to dietary advice in the
intervention group were 8.5% and 10% respectively at
the end of the 3-month period. It was lower than the
recommendation of the TLC diet that aimed to reduce
LDL-cholesterol 20 to 30%?. The reduction in
blood total cholesterol and LDL-C in the control group
was 3.0% and 2.4%, respectively. These results are
controversial when compared with several studies
following the Step I and Step II diet with subjects who
were allowed to choose their own foods and were able
to achieve an average reduction of 5-10% in TC and
LDL-CU51®,

As the authors know, SFAs can increase
LDL-C concentration by decreasing LDL receptor-
mediated catabolism, in the present study the authors
recommended and promoted a proportion of SFAs less
than 7% of the total energy from fat. The participants
in both groups consumed higher levels of SFAs than
the recommendation in all time periods, even though
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Table 3. Comparison of nutrients intake during diet interventions of the intervention and control group

Variables Group Baseline Week 6 Week 12 Friedman test
mean = SD mean = SD mean = SD p-value

Energy intake (kcal) male 1 1,317.34£317.8 1,237.4£323.5  1,196.3£308.9 0.607
2 1,686.9£301.9*  1,463.8+303.0  1,528.7£338.4"* 0.039

p-value 0.031 0.143 0.076

Energy intake (kcal) female 1 1,241.24274.8 1,150.2+253.7 1,150.5£199.2 0.738
2 1,301.14£248.9 1,252.9£219.4  1,200.2£268.0 0.241

p-value 0.318 0.220 0.456

Energy from carbohydrate (%) 1 50.3+6.5 51.447.0 51.1+6.6 0.365
2 52.6£5.0 54.8£7.6 55.5£7.6 0.249

p-value 0.210 0.091 0.068

Total carbohydrate (gram) 1 171.0+40.2 160.3+40.9 160.7+38.6 0.542
2 186.0+39.0° 176.7+35.4° 176.7£38.0° 0.206

p-value 0.003 0.001 0.001

Complex carbohydrate (gram) 1 33.0£22.2 44.61£28.6 44.7428.3 0.169
2 28.0+19.3° 45.3£29.3 45.7£31.2 0.206

p-value 0.043 0.938 0.949

Simple carbohydrate (gram) 1 136.74£40.0 118.4£36.0 116.4£37.3 0.250
2 158.5+40.0° 134.0+35.2° 131.0£39.8>* 0.002

p-value 0.001 0.001 0.003

Dietary fiber (mg/day) 1 8.313.6 9.1£5.0 8.414.0 0.508
2 7.9£2.6 8.7£3.8 8.543.7 0.900

p-value 0.683 0.735 0.927

Energy from protein (%) 1 17.3£3.2 17.0£3.4 17.1£3.3 0.592
2 17.3£3.2 16.843.8 17.6£3.6 0.159

p-value 0.816 0.905 0.451

Total protein (gram) 1 57.9£18.9 52.3£16.3 60.3£54.7 0.502
2 62.5+21.5 56.0£17.4 58.2£19.4 0.657

p-value 0.110 0.095 0.082

Vegetable protein (gram) 1 14.8£5.2 15.74£5.7 14.7£5.2 0.657
2 16.246.0 16.0£6.3 15.0£5.2 0.108

p-value 0.195 0.871 0.593

Cholesterol intake (mg/day) 1 228.2+122.3 159.7497.0 155.9+56.4 0.053
2 253.2+£129.6 192.1£103.6 206.3£103.5 0.067

p-value 0.335 0.226 0.080

Animals protein (gram) 1 42.7£16.0 36.9+15.6 38.6+15.6 0.122
2 46.6x17.5 40.1£16.5 43.0£17.5° 0.446

p-value 0.082 0.113 0.043

Energy from fat (%) 1 323453 31.8+6.4 31.6£5.3 0.508
2 30.1+4.8 28.5+6.8 27.1+6.5° 0.235

p-value 0.111 0.098 0.009

Saturated fatty acid (%) 1 12.9+4.3 10.8£2.9 12.0£3.2%* 0.048
2 15.014.4° 12.7£4.9 12.3+4.8* 0.036

p-value 0.042 0.085 0.720

Monounsaturated fatty acid (%) 1 12.842.6 13.843.3 13.4+2.9 0.406
2 9.9+2.9° 9.9+3.8" 9.2+2.8° 0.740

p-value 0.001 0.001 0.001

Polyunsaturated fatty acid (%) 1 6.9+3.2 7.1+£2.3 6.3+2.0 0.521
2 5.242.4° 5.842.5 5.6£2.4 0.405

p-value 0.035 0.051 0.118

Values are represented as mean = SD

1 = intervention group (n = 31); 2 = control group (n =31)
* Significant difference by Friedman test

b Significant difference by Mann-Whitney U test
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the control group’s consumption of SFAs dropped
from baseline to week 6 and again at week 12. In terms
of dietary patterns, it appeared that at the first week
both the intervention and control groups consumed a
greater high-fat diet than at the end of the 3-month
period. Their main food sources consisted of pork,
sausages, nam (pork, shredded and salted, bound tightly
with banana leaves, and eaten slightly fermented), ham
and bacon. The favorite oil product was palm oil,
which contains high SFAs. Furthermore, the participants
in both groups always consumed one meal of dishes
such as khao pad, khao ka moo, khao man kai, kanom
jean nam ya, Pad sea aew, Pad Thai, Kanom jean kaeng
khiuw wan, which contain total energy from fat of 30
to 40%. Moreover, the dinner they usually consumed
was a fried dish and a stir-fried dish.

With regard to MUFAs, many studies have
shown that, when MUFAs substitute SFAs, the most
important effect is a decrease in LDL-C at a level
comparable to low fat-diets, with up to 30% total
calories provided by fat and 55 to 60% of total calories
as carbohydrate. Another benefit is that the cholesterol
transported in HDL is maintained at higher levels
when SFA rather than polyunsaturated fatty acid or
carbohydrate is replaced by MUFAs in the diet!*??.
The NCEP (ATP III) recommends a higher intake
of MUFAs, in accordance with the experience of
the Mediterranean Diet. Results have shown that
populations living in this area has a low prevalence of
CHD and low plasma cholesterol levels despite
consumption of a diet high in total fat (33-40% of
energy) and low in SFA (less than or equal to 8% of
energy). Food sources high in MUFAs and low in SFAs
are vegetable oil (especially olive oil) and nuts and
seeds (such as almonds, macadamia, peanuts and
cashew nuts)®??, In the present study, the recommended
MUFAs levels were 15% of total energy from fat. In
the intervention group, participants consumed less
than the recommendation amounts throughout the
present study period. Foods, which were sources of
high MUFAs, were recommended to the intervention
group at each time period, such as using rice bran oil
instead of palm or soybean oil for cooking and adding
two to three tablespoons/day of peanuts and cashew
nuts. One-third of the participants changed their oil
product to rice bran oil and tried to cook for themselves.
Moreover, one in three of the participants consumed
peanuts and cashew nuts as a snack in their dietary
pattern. Even though the percentage of MUFAs was
not significantly different at each time period, the type
of food and oil product used was different from that of
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the baseline. In the control group, participants
demonstrated a significantly lower intake of MUFAs
than the intervention group. They also consumed
one side dish of Kaeng som, Kaeng liang, Kaeng jue
or Kaeng pa instead of one plate of fast food such as
fried rice, Khao ka moo, Khao man kai, Pad thai,
resulting in a decrease in SFAs in each time period.
However, the level was still consistently higher than
the recommendation at every time period and 70% of
the participants used palm oil for cooking. Only
five participants changed their cooking oil product
from palm oil to soybean oil.

Following the dietary modifications, the
reduction in SFAs and the increase in MUFAs in this
study did not attain the recommended levels. The
reasons stated by most participants was that they ate
out two meals per day so they were usually served with
high-fat food, medium-to-high-fat meat, processed
meat, palm oil and soybean oil. Besides, if they did not
avoid or eliminate high fat foods they could not
reduce SFAs in their dietary pattern. Additionally,
peanuts or cashew nuts that contained high MUFAs
also provide high-energy intake from fat; therefore, if
the participants consumed more than two to three
tablespoons per day the total energy from fat would
exceed recommended levels. Moreover, the participants
view Palm oil, Soybean oil, and Rice bran oil as very
similar. The price of Palm oil and Soybean oil is lower
than the other oils and they were favored in every
market. Therefore, price is an important factor in the
participants’ decision as to which oil product they buy.

Distribution of energy from protein showed
similar results in both groups (mean = 17%). Protein
consumption was higher than the recommendation
(15% of total energy intake). The main food source of
protein was commonly animal protein. The advice
given to both groups focused on replacing animal
protein with vegetable protein. The benefit of the
increase in vegetable protein is that it can manipulate
SFAs to reach the recommendation and decrease
cholesterol intake. A meta-analysis of the effects of soy
protein on serum lipid reported that the consumption
of soy protein at the average 47 g/day was associated
with a decrease in serum blood lipids, both TC and
LDL-C®). Soymilk and soy products such as white
Tofu were recommended. In the present study, five
participants in the intervention group usually consumed
soymilk with legumes for breakfast. Most of the
participants were unable to replace animal products by
soy products because soy was difficult to find in their
locality. Moreover, the less-appetizing taste and smell
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of soy products were other reasons for the participants’
refusal to eat it. However, two-thirds of the participants
in both groups tried to change their type of animal
protein from red meat to fish, poultry without skin, and
lean meat. Although the amount of energy obtained
from protein could not be reduced to the recommended
levels, the quality of protein improved. Furthermore,
cholesterol intake decreased from the baseline to the
end of the 12-week period. Moreover, participants
limited their consumption of whole egg to two or
three times per week and consumed only egg white.
With regard to dietary fiber, the average was
8 g/day in both groups. Compared with the total energy
intake, this was not up to the recommendation and
reflected low consumption of complex CHO, fruits,
and vegetables. The recommendation is that 2/3 of
CHO should come from complex CHOs. Common
sources of complex CHO in Thai food are brown rice,
whole grain, fruits and vegetables. Neither group
complied with the recommendation. Only 1/3 of the
participants in each group consumed brown rice with
one meal per day. Two-thirds of the participants gave
the reasons that it was difficult to cook brown rice and
it was not very tasty. Therefore, consuming brown
rice was not popular, and it was not available in
their local areas. The Fifth National Food Nutrition
Survey of Thailand 2003 reported only 11% of
populations always consume brown rice®®. In Thai
RDI, 400 milligrams per day of fruit and vegetables
was recommended™!V. Both groups consumed less
than the recommendation amount (average 250 and
300 g/day, respectively) of fruits and vegetables.
Mostly, they could not add fruits in every meal plan.
In conclusion, considering dietary approach
in the intervention group, it was found that only
cholesterol intake recommendations were achieved
(<200 mg/d). Consumption of SFAs could not be
reduced to lower than 7%, and promoting high
MUFAs intake did not manage to get participants to
limit their total energy from fat to 15%. Furthermore,
the consumption of vegetable protein and complex
CHO was lower than the target. There were many
obstacles to the participants’ compliance: for example,
high MUFAs intake was not achieved because the
food sources of MUFAs were not their habitual food
items for snacks. In addition, the majority of the
participants did not cook at home, so the use of high
MUFAs oil was not possible as street food vendors
normally use palm oil or soybean oil in their cooking.
The consumption of vegetable protein to replace animal
protein was not achieved either because vegetable
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protein products such as tofu were not participants’
preference. Therefore, the dietary approach focusing
on reducing SFAs, consuming more vegetable protein
and complex CHO may be more appropriate than
promoting higher use of MUFAs.

The limitation of the present study was that
it showed effects of the dietary approach on lipid
profiles over a 12-week period only. Eating-behavior
modifications may take longer to develop in real-life
situations, and our experiment could not control
environment factors in participants’ everyday lives. In
addition, it was not possible to take account of the
role of stress, exercise, and social support that affect
participants’ health status. Data of dietary intake were
obtained from only a 3-day food record, and it may not
be reliable, as the participants may have been more
compliant with their diet during recording days.
Furthermore, the finding of the present study cannot
be generalized to all hyperlipidemia subjects.
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What is already known on this topic?

The link between intake of dietary fat,
hyperlipidemia, and CHD is well established. Both
epidemiology studies and controlled clinical trials have
demonstrated that diet and plasma lipids are causally
related. A diet high in total fat and saturated fat
contributes to elevated level of serum TC and LDL-C.
Thus, encouraging dietary fat reduction is one of the
core objectives in treating hyperlipidemia.

The surveys of health status in Thai working
age group demonstrated prevalence of hyperlipidemia
was increasing dramatically but dietary pattern and
dietary approach for controlling lipid profiles was not
clear.

However, the Therapeutic Lifestyle Changes
(TLC) was developed based on American dietary
pattern, which typically contain high energy from fat
(38-40% of total energy) that was different from typical
Thai diet which contain energy only 24% of total
energy from fat. Therefore, a modified dietary approach
for lowering LDL cholesterol was developed based on
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TLC diet and Thai RDI recommendation and applied
to hyperlipidemia subjects.

What this study adds?

The recommendation of dietary approach
following NCEP guideline was difficult to compliant
for hyperlipidemia subjects in free living.

Personal skill in food choices and food
preparation should be implemented as well as
supporting environment by create healthy canteen
increasing availability of healthy food choices.

The high motivation level throughout the
intervention was important for continuous dietary
change. Individual motivation need to be identified,
focus on the individualized dietary outcome must be
emphasized and closely monitored to enhance their
skill to adopt new eating behavior.
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