
ORIGINAL PAPER

Ethnic Variation in Lipid Profile and Its Associations with Body
Composition and Diet: Differences Between Iranians, Indians
and Caucasians Living in Australia

Majid Meshkini1,2 • Fariba Alaei-Shahmiri3 • Cyril Mamotte4 • Jaya Earnest1

Published online: 13 January 2016

� Springer Science+Business Media New York 2016

Abstract Dyslipidaemia is a known risk factor for

developing cardiovascular disease. The impact of ethnicity

on variations in lipid patterns has been studied in certain

racial and ethnic groups with limited data on other eth-

nicities, particularly Asian subgroups. This cross-sectional

study evaluated the ethnic variation in lipid profile and its

association with body composition and diet in ninety-one

overweight and obese Australians of European (n = 32),

Indian (n = 28) and Iranian (n = 31) ancestries. Different

measures of total and truncal adiposity were assessed using

the method of whole body dual energy X-ray absorptiom-

etry. The results showed that serum total cholesterol (TC)

and low density lipoprotein cholesterol (LDL-chol) levels

in Iranians were significantly lower than in Europeans and

Indians. Both Iranian and Indian groups exhibited lower

mean high density lipoprotein cholesterol (HDL-chol) rel-

ative to Europeans. Triglycerides (TG) and HDL-chol, but

not TC and LDL-chol, were significantly associated with

different truncal adiposity measurements; however the

degree of associations varied in ethnic groups. Regression

analysis showed ethnicity as a significant predictor of TC

(p = 0.01), TG (p = 0.03) and HDL-chol (p = 0.04), after

controlling for potential confounders. However, LDL-chol

was significantly associated with the intake of total

(p = 0.005), and saturated fats (p = 0.004), which were

also other significant determinants of serum TC (p = 0.04

and p = 0.02, respectively). In conclusion, ethnicity was a

strong predictor of serum lipids, except LDL-chol which

was significantly determined by dietary fat intake.

Prevention and management of obesity, particularly

abdominal adiposity may effectively reduce the risk of low

HDL-chol reported in Iranians and Indians.

Keywords Ethnicity � Serum lipids � Australians �
Iranians � Indians

Background

Dyslipidemia, particularlywhen it is associatedwith obesity,

is well documented as an independent risk factor for devel-

oping atherosclerosis and cardiovascular events [1]. The

mechanisms behind dyslipidemia in obesity are not fully

defined. However, it has been proposed that the development

of peripheral insulin resistance may play a central role [2].

Atherogenic dyslipidemia commonly presents as elevated

levels of triglyceride (TG) and low-density lipoprotein

cholesterol (LDL-chol), and reduced high-density lipopro-

tein cholesterol (HDL-chol). However, its prevalence and

patterns vary across populations and ethnic groups. The

impact of ethnicity on serum lipids have been studied in some

ethnic groups, such as African-Americans [3], However

there are few studies of other ethnicities, particularly in the

setting of multi-ethnic immigrant societies sharing a com-

mon environment. Australia is an immigrant nation with a

predominantly Caucasians, but with an increasing number of
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other variety of ethnicities. Reports released by the Aus-

tralian Bureau Statistics (ABS) indicate that 63.2 % of

Australians aged 18 years and more had dyslipidemia in

2011–2012 [4]. However, ABS did not include data specif-

ically for ethnic minorities. The aim of the current study was

to evaluate ethnic differences in lipid profile of overweight/

obese Australians of European, Indian and Iranian ances-

tries. We also examined whether any differences among

ethnic groups can be explained by associations with body

composition and diet. The results of this study can help

health policy makers plan more specific programs for pre-

vention and management of dyslipidemia in these ethnic

groups, and highlight areas for further research.

Methods

Participants

The study population consisted of immigrants with Euro-

pean, Indian and Iranian origins who had lived in Australia

for at least 5 years. The main inclusion criteria were: BMI

C25 kg/m2, age 18–75 years, and having an accept-

able knowledge of written and spoken English. Participants

were recruited from the community through different

methods including general and ethnic specific advertise-

ments in state-wide and community newspapers, multi-

cultural radio broadcasts, the Curtin University website,

and direct contact with ethnic associations and communi-

ties in Perth. Individuals with major illness such as cancer

and liver or renal failure, and women who were pregnant or

lactating were excluded from this study. No participants

were on medications with possible effects on serum lipids.

This study was conducted according to the guidelines laid

down in the Helsinki declaration and approved by the

Curtin University Human Research Ethics Committee

(Approval Number HR 179/2008).

Study Design and Procedure

This was a cross-sectional design study evaluating the impact

of ethnicity on lipid profile of overweight/obeseAustralians of

European, Indian and Iranian origins in Western Australia.

After a primary screening, volunteers who met the inclusion

criteria received information about the study via phone con-

versation and email. Participants attended the outpatient clinic

at the Health Service Centre in Curtin University for clinical

and laboratory evaluations. All participants received an

information sheet explaining the study aims, procedures and

protocols in detail, and signed consent forms before com-

mencement of the clinical assessments.

Fasting blood samples were taken by venepuncture into

serum vacutainer tubes containing a clot activator, left at

room temperature for 20–30 min prior to centrifugation

(2000g, for 10 min, at 4 �C). Serum samples were then

frozen in 1.5 ml microcentrifuge tubes at -80 �C until

analysis for TG, total cholesterol (TC), LDL-chol and

HDL-chol. Enzymatic colorimetric assays on a general

chemistry analyser were used to determine serum TG and

TC levels. The concentration of serum HDL-chol was

measured using an appropriate direct method (Ultra HDL-

chol assay). All analyses were performed using Abbott

diagnostic kits (Abbott laboratories, IL, USA) with a

between- and within-run coefficient of variation \4.3 %.

LDL-chol was calculated using a modified version of the

Friedewald equation [5] with quantities in mmol/l.

Dietary habits of the participants over the past

12 months were assessed using the validated semi-quanti-

tative food frequency questionnaire developed by the

Cancer Council of Victoria, Australia [6, 7], and estab-

lished specifically for Australian adults. Their physical

activity levels were measured using the short version of the

self-administrated international physical activity question-

naire (IPAQ). The validity and reliability of this ques-

tionnaire has been verified across 12 countries, including

Australia [8].

Body composition was assessed using the method of

whole body dual energy X-ray absorptiometry (DEXA)

[Lunar Prodigy (GE Corporation, USA)] with participants

dressed in a gown only, with no shoes or metallic

accessories.

Statistical Analysis

Statistical analyses were carried out using IBM SPSS

Statistics for windows (Version 19.0 IBM Corp. Released

2010. Armonk, NY: IBM Corp USA). Comparisons of

group means were performed using analysis of co-variance

(ANCOVA) with adjustment for age, sex, BMI and WC

when indicated. WC, TG, HDL-chol, total fat mass, truncal

fat mass and truncal fat/truncal lean percentage, as well as

different nutrient intakes (except calcium intake) were

skewed. Therefore, logarithmically transformed values of

these measurements were used in all analyses. Among

different variables, BMI and fiber intake were not normally

distributed even after log-transformations. Therefore, the

significance of differences was determined using non-

parametric tests.

Partial correlation analysis was used to examine the

relationship between lipid profile and adiposity variables in

ethnic groups after controlling for age and gender. Multiple

linear regression analyses were performed to determine the

significant predictors of lipid profile in all subjects as well as

in each study groups.All testswere two-tailed and a p\ 0.05

was considered as statistically significant. Unless otherwise

stated, results are expressed as the mean ± standard errors,

68 J Immigrant Minority Health (2017) 19:67–73

123



or as median values with inter quartile ranges (IQR) for

skewed data.

Sample size was calculated based on a minimum pre-

dicted 10 % (0.13 mmol/l) difference between HDL-c in

European group and those in two other groups, assuming a

standard deviation of 0.3 mmol/l [9, 10]. Using a clinical

trial formula [11], a sample of eighty-four subjects (twenty-

eight subjects in each groups) could provide sufficient

power (80 %) to detect predicted difference at the 5 %

significance level. The sample size required for detecting

significant differences in other lipid variables between

groups were equal or lower.

Results

We analysed data from 91 overweight/obese participants

(46 males, 45 females) with a median BMI of 29.6 (kg/m2)

and aged 45.8 ± 1.4 years. These included 32 Europeans

(10 males, 22 females), 28 Indians (16 males, 12 females)

and 31 Iranians (20 males, 11 females) living in Western

Australia. The characteristics of participants in each ethnic

group and their dietary energy/nutrient intakes are pre-

sented in Tables 1 and 2. Europeans participating in this

study were significantly older than Indians and Iranians

(p values \0.001), and had significantly higher BMI

compared with Indians (p = 0.03).

TC and LDL-chol levels in Iranians participating in this

study were significantly lower than that of Europeans

(p\ 0.001 and p = 0.006) and Indians (p = 0.02 and

p = 0.03, respectively). Both Iranians and Indians groups

had a lower mean HDL-chol relative to Europeans

(p = 0.001 and p = 0.002, respectively). Iranian partici-

pants had also a lower TG levels relative to two other

groups, although differences were not significant statisti-

cally (Table 1). A similar pattern was observed when lipid

profile data were adjusted for potential confounders (age,

sex, BMI and WC) (Table 1).

We also found that despite a lower BMI and WC in

Indian group, they had the highest adjusted truncal fat

percentage among three groups (p value Eu & In: 0.03,

p value Eu & Ir: 0.33, p value In & Ir: 0.001).

Correlation analysis showed positive and significant asso-

ciations between TG and,WC (r = 0.31, p = 0.003), total fat

mass (r = 0.25, p = 0.02) and truncal adiposity measure-

ments including truncal fat mass (r = 0.36, p\ 0.001) and

truncal fat percentage (r = 0.40, p\ 0.001) after controlling

for age and sex. These variables also were significantly

(negatively) correlated with log HDL-chol (WC: r = -0.32,

p = 0.002, truncal fat mass: r = -0.30, p = 0.004 and

truncal fat percentage: r = -0.39, p\ 0.001). There was no

significant relationship between TC or LDL-chol and the

measures of general and truncal fatness.

The degree of associations between the lipid profile and

different body fat measurements varied among three ethnic

groups (Table 3). In Europeans, HDL-chol and TG were

significantly correlated with WC, BMI and truncal fat

content. But, the levels of HDL-chol and TG measured in

Iranians were only associated with truncal fat percentage

(HDL-chol: r = -0.60, p = 0.001; TG: r = 0.52,

p = 0.004). In Indians, HDL-chol (but not TG), was cor-

related with BMI (r = -0.40, p = 0.04), WC (r = -0.50,

p = 0.01), total fat mass (r = -0.52, p = 0.006) total fat

percentage (r = -0.42, p = 0.03) truncal fat mass

(r = -0.42, p = 0.03) and truncal fat/truncal mass ratio

(r = -0.39, p\ 0.05).

In the multiple linear regression analysis, ethnicity was

found as a significant predictor of TC (p = 0.01) and TG

(p = 0.03) and HDL-chol (p = 0.04) but not LDL-chol

(p = 0.10), after controlling for age, sex, BMI, WC, the

level of physical activity, and dietary intakes of total fat,

saturated fat and cholesterol. LDL-chol was significantly

determined by the intakes of total fat (p = 0.005) and

saturated fat (p = 0.004) which were other significant

determinants of serum TC (p = 0.04 and p = 0.02,

respectively) as well. Furthermore, a model including age,

sex, WC, truncal fat percentage, and ethnicity could predict

53.5 % of variability in HDL-chol in the participants.

Discussion

Our results indicate that serum TC, LDL-chol and TG in

Iranians living in Australia were lower than those in the

European and Indian ethnic groups. The findings on our

Iranian participants contrast with the higher concentrations

of these serum lipids observed in Iranian adults and ado-

lescents resident in Iran [12–14]. For example, in a survey

conducted by Azizi et al. [13], mean values of 5.43, 3.44

and 1.95 mmol/l were reported for TC, LDL-chol and TG

concentrations of 6246 participants aged 20–64 years liv-

ing in Tehran, respectively. However, the mean HDL-chol

measured in Azizi et al.’s study was almost equal to that in

our study (1.11 vs 1.13 mmol/l). These findings suggest

that the levels of TC, LDL-chol and TG may be affected by

factors related to lifestyle or environment. However, low

HDL-chol levels observed in Iranians may have a genetic

basis as well. These findings are in line with the results of a

recent study showing significant associations between

HDL-chol levels of Iranian adolescents and some single

nucleotide polymorphisms [15].

We also found that the levels of TG and HDL-chol were

significantly correlated with the measures of obesity par-

ticularly truncal fat, although the degree of associations

varied among three ethnic groups. These findings were

consistent with previous data showing significant
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relationships between TG (positively) and HDL-chol

(negatively), and truncal adiposity in Caucasians and

Indians [16–19]. However, limited information is available

from the studies undertaken in Iranian populations [20].

It is known that genetic variation may also cause a dif-

ferent response of the body to acquired factors. An elevation

of 1 unit in BMI has been shown to be associated with an

overall decrease inHDL-chol of 0.08 mmol/l [21].However,

the amount of decrease in HDL-chol resulted from the

changes in BMI is not the same among different ethnic

groups, and they may present different degree of sensitivity.

In an epidemiological study evaluating changes in anthro-

pometric measurements and lipid profile during a period of

3.6 years in Iranian adults, an increase in BMI of 1 unit

leaded to a decrease in HDL-chol of 0.10–0.13 mmol/l [22],

which was higher than value observed in Caucasians [21].

Similarly, it was demonstrated that overweight/obese per-

sons can benefit from the favorable effects of weight loss on

TG and HDL-chol levels. In a meta-analysis of 70 studies,

every 1-kg decease in body weight was associated with a

0.007 mmol/l decrease in HDL-chol during active weight

loss, a 0.009 mmol/l increase in HDL-chol with stabilized-

reduced weight, and a 0.015 mmol/l decrease in TG levels

[23]. Also, there is evidence that the changes in lipid profile

can be affected by the composition of weight-loss diet [24].

While, the weight loss achieved by a relatively high-protein/

low-carbohydrate diet may cause an increase in HDL-chol;

higher-carbohydrate/low-fat diets may reduce HDL-chol

levels [24]. Of note, howevermost of these studies have been

conducted on Caucasians. Further research is required to

Table 1 Characteristics of participants in the study ethnic groups

European group

(n = 32)

Indian group

(n = 28)

Iranian group

(n = 31)

p valuea p valueb p valuec

Age (years) 54.9 ± 2.0 38.4 ± 2.2 43.1 ± 2.3 \0.001 \0.001 0.13

BM (kg/m2) 30.1 (5.6) 28.8 (4.8) 29.7 (5.1) 0.03 0.35 0.10

WC (cm) 100.5 (15) 95.0 (12) 98.0 (16) 0.02 0.21 0.25

WHR 0.94 ± 0.01 0.94 ± 0.01 0.93 ± 0.01 0.95 0.56 0.62

TG (mmol/l) 1.3 (1.1) 1.4 (0.9) 1.2 (0.9) 0.51 0.27 0.09

TG (mmol/l)d,e 1.4 (1.1–1.6) 1.5 (1.2–1.8) 1.1 (0.9–1.3) 0.48 0.09 0.009

TC (mmol/l) 5.6 ± 0.1 5.3 ± 0.2 4.7 ± 0.1 0.15 \0.001 0.02

TC (mmol/l)e 5.3 ± 0.2 5.3 ± 0.2 4.7 ± 0.2 0.81 0.006 0.008

LDL-chol (mmol/l) 3.5 ± 0.1 3.4 ± 0.2 3.0 ± 0.1 0.60 0.006 0.03

LDL-chol (mmol/l)t 3.3 ± 0.2 3.4 ± 0.2 2.9 ± 0.1 0.78 0.06 0.02

HDL-chol (mmol/l) 1.3 (0.4) 1.1 (0.3) 1.1 (0.3) 0.002 0.001 0.87

HDL-chol (mmol/l)d,e 1.3 (1.2–1.4) 1.1 (1.0–1.2) 1.1 (1.1–1.2) 0.06 0.05 0.91

Total fat miss (kg) 33.1 (10.9) 26.7 (10.4) 29.7 (10.4) 0.009 0.07 0.40

Total fat mass (kg)d,e 31.2 (29.8–32.7) 30.1 (28.8–31.6) 30.5 (29.3–31.8) 0.30 0.51 0.62

Total fat percentage 40.3 ± 1.3 37.1 ± 1.4 35.8 ± 1.3 0.10 0.02 0.51

Total fat percentagee 36.7 ± 0.8 38.8 ± 0.7 37.0 ± 0.7 0.07 0.75 0.09

Truncal fat mass (kg) 18.1 (5.9) 16.1 (6.2) 17.05 (6.19) 0.07 0.06 1.0

Truncal fat mass (kg)d,e 16.9 (15.9–18.0) 17.4 (16.4–18.5) 16.0 (15.1–16.9) 0.60 0.19 \0.05

Truncal fat percentage 55.0 ± 1.1 56.7 ± 0.9 54.3 ± 1.6 0.37 0.68 0.20

Truncal fat percentagee 54.6 ± 1.0 57.9 ± 1.0 53.3 ± 0.9 0.03 0.33 0.001

Truncal fat/truncal mass % 43 2 ± 1.2 41.3 ± 1.2 39 1 ± 1 2 0.19 0.02 0.22

Truncal fat/truncal mass %e 39.9 ± 1.0 43.1 ± 0.9 39.8 ± 0.9 0.03 0.93 0.03

Truncal fat/truncal lean % 79.9 (27.4) 71.6 (18.3) 65.6 (28.4) 0.34 0.02 0.20

Truncal fat/truncal lean %d,e 68.2 (62.7–74.3) 78.3 (72.2–84.9) 67.7 (62.7–73.0) 0.04 0.91 0.01

Physical activity (MET/min) 2172.8 (3440.6) 2284.5 (5123.3) 2226.0 (5040.0) 0.44 0.11 0.43

Data are expressed is mean ± SE or as median (IQR) unless otherwise stated; total fat percentage, total fat mass/total body mass %; truncal fat

percentage, truncal fat mass/total fat mass %
a p value between Europeans and Indians
b p value between Europeans and Iranians
c p value between Indians and Iranians
d Geometric mean (95 % CI)
e Adjusted for age, sex, BMI and WC
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examine whether there is any differences in the changes in

body weight, body fat distribution and lipid profile in

responses to weight-loss interventions among diverse racial/

ethnic groups.

In this study, the lower HDL-chol relative to Europeans

was also found in the Indian participants. In addition, the

results showed that Indians were more likely to accumulate

fat in the abdominal area compared to Caucasians with the

same BMI. These findings support this hypothesis that the

low HDL-chol and high TG levels in Indians reported in

previous research [25, 26] and the current study may be due

to their relatively high percentages of truncal fat [27, 28]. It

is recognised that excessive fat deposition, particularly in

abdominal area promotes the pathogenesis of dyslipidemia

through several mechanisms. These include impairments in

TG-rich lipoprotein lipolysis, reductions in circulating fee

fatty acids clearance and increases in resistance to

antilipolytic effect of insulin in adipocytes, resulting in an

enhanced flex of free fatty acids to the liver [2].

In contrast to HDL-chol and TG, we found no significant

relationship between TC or LDL-chol and the measures of

general and truncal fatness. Ameta-analysis of 24 clinical trials

Table 2 Dietary intake of nutrients in the study ethnic groups

European group

(n = 32)

Indian group

(n = 28)

Iranian group

(n = 31)

p valuea p valueb p valuec

Energy (KJ/day) 6374.1 (4450.3) 5037.0 (2360.6) 6885.3 (4503.2) 0.1 0.50 0.02

Carbohydrate (g/day) 167.3 (86.6) 144.1 (95.6) 167.5 (131.1) 0.73 0.06 0.13

Protein (g/day) 79.4 (51.9) 46.7 (23.3) 88.8 (59.0) \0.001 0.48 \0.001

Total fat (g/day) 62.1 (50.6) 49.2 (31.2) 65.0 (42.7) 0.04 0.98 0.04

Sat. fat (g/day) 25.4 (21.5) 22.1 (14.0) 24.8 (17.8) 0.27 0.90 0.33

Poly. fat (g/day) 7.3 (3.5) 5.3 (5.9) 6.9 (5.3) 0.02 0.77 0.04

Mono. fat (g/day) 23.1 (18.1) 15.2 (9.1) 22.7 (13.5) 0.004 1.0 0.004

Cholesterol (mg/day) 251.4 (182.5) 159.0 (155.9) 299.5 (184.1) \0.001 0.79 \0.001

Fiber (g/day) 17.6 (11.8) 14.6 (12.3) 19.1 (9.7) 0.16 0.78 0.06

Calcium (mg/day) 849.5 ± 49.3 749.7 ± 61.3 870.0 ± 57.3 0.21 0.79 0.14

Magnesium (mg/day) 277.9 (154.3) 214.3 (107.2) 256.1 (154.9) 0.03 0.91 0.02

Sodium (mg/day) 1865.3 (1251.5) 1404.8 (605.9) 2001.2 (1170.6) 0.004 0.85 0.007

Data are expressed as mean ± SEM or as median (IQR) for skewed data
a p values between Europeans and Indians
b p values between Europeans and Iranians
c p values between Indians and Iranians

Table 3 Correlations between lipid profile and different measurements of adiposity in three ethnic groups

Characteristics European group Indian group Iranian group

TC LDL-

chol

HDL-

chol

TG TC LDL-

chol

HDL-

chol

TG TC LDL-

chol

HDL-

chol

TG

BMI 0.03 -0.05 -0.57b 0.48b 0.09 0.14 -0.40a 0.23 0.12 0.16 -0.23 0.28

WC 0.15 0.07 -0.60b 0.52b -0.03 -0.02 -0.50a 0.34 -0.09 -0.05 -0.24 0.22

Total fat mass 0.1 0.006 -0.43a 0.43a 0.04 0.09 -0.52b 0.24 0.13 0.21 -0.12 0.19

Total fat percentage 0.08 -0.01 -0.22 0.37a -0.03 0.08 -0.42a -0.07 0.19 0.28 -0.05 0.12

Truncal fat mass 0.04 -0.02 -0.54b 0.45a 0.10 0.15 -0.42a 0.24 -0.01 0.05 -0.31 0.34

Truncal fat percentage -0.18 -0.11 -0.49b 0.22 0.20 0.22 0.17 0.04 -0.30 -0.31 -0.6b 0.52b

Truncal fat/truncal

mass

0.04 -0.01 -0.26 0.33 -0.02 0.08 -0.39a -0.05 0.11 0.18 -0.22 0.27

Truncal fat/truncal

lean

0.04 0.00 -0.23 0.30 -0.04 0.06 -0.39 -0.06 0.11 0.18 -0.22 0.29

Data are expressed as correlation coefficient after controlling for age and gender

TC total cholesterol, LDL-chol low density lipoprotein cholesterol, HDL-chol high density lipoprotein cholesterol, TG triglyceride, total body fat

percentage, total body fat mass/total body mass %, truncal fat percentage, truncal fat mass/total body fat %
a p\ 0.05; b p\ 0.01; c p\ 0.001
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by Wycherley et al. [29] showed highly variable LDL-chol

changes in response to weight loss. While, some studies

reported amodest reduction inLDL-chol levels, others foundan

increase relative to the baseline. Similarly, the consensus

statement issued by National Lipid Association indicates that

contrary toTGandHDL-chol, the effect ofweight loss onLDL-

chol concentrations is expected to beminimal [24].On the other

hand, in an intervention study conducted on 578 (222 cases and

356 controls) Iranian adults, despite a significant increase in

BMI of both intervention and control groups, significant

decrease in dietary intake of cholesterol in intervention group

was accompaniedwith concomitant decrease in their serumTC

and LDL-chol concentrations compared to control group [30].

These findings indicate that the levels of LDL-chol may be

influenced more by dietary factors rather than by the body fat.

It is known that lifestyle factors, including unhealthy diet

and physical inactivity play key roles in developing dyslip-

idaemia in populations [14, 31–33]. There are several studies

reporting high levels of serum lipids and lipoproteins in

people consuming foods rich in saturated and trans fatty

acids, and cholesterol [31, 34]. It was shown that diet high in

saturated fat increases TC and LDL-chol through a decrease

in LPL activity in skeletal muscle with a concomitant

increase in LPL activity in adipose tissue leading to a shift of

lipids from skeletal muscle to adipose tissue [35]. Of note,

however the health hazards of trans-fatty acids are more than

do saturated fats [34]. Because, in addition to increasing TC

and LDL-chol (like saturated fatty acids), they decrease

serum HDL-chol concentrations. Trans-fatty acids are pre-

sent mainly in margarines and partially hydrogenated veg-

etable oils produced commercially in food manufactures.

Mandatory labelling of trans-fatty acids on packaged food

products as well as increasing awareness of customers of the

unfavourable effects of saturated fat on lipid profilehave led to

significant decrease in consuming saturated fat and trans-fatty

acids in western countries. However, hydrogenated and par-

tially hydrogenated vegetable oils are still widely used in

Asian countries such as Iran, resulted in consuming trans-fatty

acids as about twice as those in developed countries [36].

In this study, the adjustedmeanvaluesof total andLDL-chol

in Indian participants were significantly higher than Iranians,

while they had significantly lower dietary fat and cholesterol

intake. This could be due to the fact that serum lipids may be

also affected by consumption of other dietary factors such as

fiber [37], magnesium [38] and calcium [39], which were

consumed in lesser amounts by Indian than Iranianparticipants.

New Contribution to the Literature

In the current study, ethnicity has been shown as a strong

predictor of serum lipids, except LDL-c which was sig-

nificantly determined by dietary fat. We also found that the

levels of TG and HDL-chol were significantly associated

with truncal adiposity, however the degree of associations

varied among ethnic groups. These findings suggest that

health program targeting obesity, in particular abdominal

adiposity, can modify the risk of low HDL-chol/high TG

type of dyslipidemia reported in Iranians [12, 40, 41] and

Indians [25, 26]. However, management of hypercholes-

terolemia calls for special attention to individuals’ dietary

fat consumption, both in quality and quantity.
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