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Abstract

Background: Role of dietary modifications on the treatment and management of diabetes and complications was
shown by many researchers. This study was designed to examine the association of major dietary patterns with
diabetes-telated cardio-metabolic risk factors in Iranian diabetes.

Methods: Totally, 525 type 2 diabetic subjects with mean age 55 10 yr were included in this cross-sectional study in
2014 that followed for at least two years by the Diabetes and Metabolic disease Clinic of Tehran University of Medical
Sciences, Tehran, Iran. Blood samples were collected after 12 h fasting for glycemic and lipid profiles. Information on
the general characteristics, anthropometric, blood pressure measurements and physical activity level was collected.
Dietary data were obtained by a validated food frequency questionnaire. Dietary patterns were obtained factor analysis
(principal component analysis).

Results: Three major dietary patterns retained through principal component analysis: Western like (high in sweets,
fast foods, carbonated drinks, red meat, mayonnaise, nuts, refined grains, potato and visceral meat), Asian like (high in
vegetables, low-fat dairy, fish, poultry and egg), and Traditional like (high in high fat dairy, oils, whole grains, vegeta-
bles and fruits). Western like dietary pattern was positively associated with fasting serum glucose (P=0.05), total cho-
lesterol (P=0.005) and low-density lipoprotein cholesterol (P=0.008). After extensive adjustment for potential con-
founders, the association of serum total cholesterol and Western like dietary pattern remained significant (P=0.03).
Conclusion: Modifications in dietary pattern, especially in those who have a Western dietary pattern, may be effective
in preventing or delaying diabetes-associated cardio metabolic complications.
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Introduction

In recent decades, the prevalence of diabetes has diabetes grows 54% by 2030. This increase would
been augmented dramatically, mostly due to the be more aggressive in developing countries (69%)
changes in lifestyle, rapid population growth, ur- compared to developed nations (20%) (1). Mid-
banization and aging (1). Global prevalence of dle Eastern countries have been highlighted as
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regions with high prevalence of diabetes. Accor-
dingly, in Iran, the prevalence of diabetes has
been reported to be 7.7%, although, the figure
reaches 14% in crowded cities like the Iranian
capital Tehran (2).

The essential role of diabetes in the development
of long-term complications such as retinopathy,
nephropathy, neuropathy, cardiovascular disease
(CVD) has been confirmed in several studies (3,
4). CVD, as the leading cause of death in more
than 70% of diabetic patients, occurs at least two
to four times more in diabetics compared to
none- diabetics (5). Diabetes and its micro and
macrovascular complications impose a heavy
burden on the society and result in reduced quali-
ty of life, disability and mortality in diabetic pa-
tients (3, 4). However, several studies have under-
lined the importance of blood glucose control in
preventing the complications in diabetic patients
(4, 6). The role of nutrients and dietary modifica-
tions in glycemic control and improving diabetes
complications risk factors have been investigated
in several studies (7, 8). Recently, dietary pattern
analysis has been introduced as an alternative and
complementary approach that allows the evalua-
tion of cumulative effects of nutrients and their
interactions (9). Taking into account the cultural
and ethnic preferences, food availability and indi-
vidual circumstances can be considered as other
advantages of this method (10). The approach
provides more effective and understandable rec-
ommendations than studies in which the focus is
more on the role, amount and distribution of
some nutrients and food items (10). Studies
showed higher risk of diabetes in western (11, 12)
dietary pattern compared to prudent and healthy
dietary patterns (12, 13). A systematic review and
meta-analysis of 15 cohort studies indicated that
risk of type 2 diabetes increased by adopting un-
healthy dietary patterns (RR: 1.44, 95% CI :1.33—
1.57, P< 0.005) and on the contrary adherence to
healthy dietary patterns reduced the risk (RR:
0.79, 95% CI: 0.74-0.86, P< 0.005) (14). Follow-
ing the Mediterranean dietary pattern, caused at-
tenuation of fasting glucose and insulin levels and
subsequently insulin resistance in both norm gly-
cemic (15, 16) and metabolic syndrome subjects
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(17, 18). However, few studies have evaluated the
association  between dietary patterns and
diabetes-related risk factors (19).

The present study investigated the dietary pat-
terns in type 2 diabetic patients and evaluated the
association of the dietary pattern with state of
glycemic control, blood pressure, lipid profile and
anthropometric indicators in this group.

Methods

Subjects

This cross-sectional study was performed on 525
type 2 diabetic patients in 2014. Participants were
selected from patients followed at least 2 yr by
the Diabetes and Metabolic Disease Clinic of Te-
hran University of Medical Sciences. Individuals
aged between 35-65 yr, diagnosed with diabetes
after the age of 30 at least 5 yr were recruited
through convenience sampling. Patients were on
insulin, medication had been changed during the
past year, had a positive history of myocardial
infarction, angina pectin, stroke, chronic inflam-
mation, thyroid, genital, liver or renal disease, al-
cohol consumption or smoking, vegetarians and
pregnant women were excluded. At the beginning,
the aim of the study was explained to the subjects
and a written informed consent was obtained.

The Endocrinology and Metabolism Research
Center Ethics Committee (E00192) approved
this cross-sectional study.

Dietary assessment

An adjusted validated 168-food item food fre-
quency questionnaire (FFQ) (20) was completed
by trained dietitians to assess the typical food in-
take of the participants through a face-to-face
interview. To identify the major dietary patterns,
categorization of food items into 22 food groups
based on their nutrient content was applied (21).
The consumption frequency of different food
categories was transformed to serving per week.
Macronutrients were assessed by analyzing dieta-
ry data using adjusted N4software (Nutritionist:
version 4.0; Tinuviel Software, Warrington, Unit-
ed Kingdom).
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Anthropometric measurements and physical
activity assessment

Height and weight were measured by standard
methods to the nearest 0.1cm and 0.1kg, respec-
tively. Body mass index (BMI) was estimated as
the ratio of body weight to height squared and
expressed as kg/mz. Waist circumference was
determined by placing a measuring tape around
the abdomen just above the right iliac crest.
Physical activity level (PAL) was assessed by a
validated questionnaire defined by nine different
metabolic equivalent (MET) levels ranged from
sleep/rest (0.9 METSs) to high-intensity physical
activities (> 6 METSs) (22). Over 24 h, for each
activity level, MET equivalent was multiplied by
the time spent on that physical activity. Daily
MET average was calculated as sum of MET-
time divide by 24.

Clinical and Biochemical assessment

Venous blood was collected after 12 h overnight
fasting for biochemical analysis. Serum glucose
concentration was measured by the fluorometric
method according to glucose oxidase principle
(Glucose determination kit, Parsazmun, Tehran,
Iran) using auto-analyzer (Hitachi 902, Roche,
Basel, Switzerland). Glycated hemoglobin was
determined on whole blood samples by HbAlc
Pink Kit and DS5 analyzer. The intra-assay coef-
ficient of variation (CV %) and inter-assay coeffi-
cient of variation for glucose and hemoglobin
A1C (HbAlc) were 1.3%, 3.1%, 1.6%, and 3.0%
respectively. Serum triglyceride (T'G), total cho-
lesterol (TC), low-density lipoprotein (LDL) cho-
lesterol and high-density lipoprotein (HDL) cho-
lesterol were measured by relevant biochemical
kits (Parsazmun, Tehran, Iran) employing auto-
analyzer (Hitachi 902, Roche, Basel, Switzerland).
The intra-assay CV% for above substances was
3.6, 1.3, 2.1 and 1.7 and the inter-assay CV% was
4.2, 2.0, 2.2, and 2.0 respectively. Accuracy as-
sessment was done based on Bio-Rad accuracy
three controls level.

Both systolic and diastolic blood pressure (SBP and
DBP) were measured after patients sat for at least
15 min using Korotkoff's auscultator method.
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Statistical analyses

To obtain dietary patterns, principal component
analysis (a type of factor analysis) was conducted
on 22 food groups retained from categorizing the
food items of the FFQ. Sampling adequacy and
inter-correlation of variables were supported by
KMO (Kaiser-Meyer-Olkin) value=0.67 and Bar-
tlett’s test of sphericity <0.0001. Extracted fac-
tors rotated orthogonally (Varimax rotation) to a
simpler and more interpretable structure. The
number of dietary patterns was determined using
scree plot, eigenvalues of greater than 1.5 and
interpretability of the factors. The factor score
for each pattern was calculated by summing the
consumption of each food group weighted by
factor loading and each person received an indi-
vidual factor score for each identified pattern (9).
Linear regression models used to assess the asso-
ciation of adherence to three major dietary pat-
terns with each physical activity level, age, di-
abetes duration, income, blood pressure, anthro-
pometric measurements, dietary intakes and the
mean concentrations of serum glucose, lipid pro-
files and HbAlc. In addition, the effect of con-
founding factors including age, sex, diabetes du-
ration, type and drug dosage (such as hypogly-
cemic, antihypertensive and cardiovascular drugs)
and calorie intake was taken into account in mul-
tivariate linear regression models to distinguish
the possible effect of adherence to each dietary
pattern and other related factors. P value of less
than 0.05 was accepted in all tests as statistically
significant.

Results

Overall, 56% of participants were female and
67% of the responders had education higher than
high school. Table 1 shows the basic characteris-
tics of the studied patients. Factor analysis re-
vealed three main dietary patterns: Western like
(high in sweets, fast foods, carbonated drinks, red
meat, mayonnaise, nuts, refined grains, potato
and visceral meat), Asian like (high in vegetables,
fish, poultry, egg and nuts, low-fat dairy), and
Traditional like (rich in high-fat dairy, oils, whole
grains, vegetables, fruits). These three dietary pat-
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terns explained 29.02% of the total variance in
food intake. The factor loadings for each dietary
pattern are presented in Table 2.

Table 1: Basic characteristics of patients 2

Variables Mean £ SDb:¢
Age (yr) 55+ 10
Sex
Male 231 (44)
Female 294 (56)
BMI (kg/m?) 28.8 + 4.9
WC (cm) 95.7£12.2
Education
Illiterate 3 (0.5)
Primary school 21 (4.1)
Guidance school 147 (28.1)
High school 329 (62.7)
University 25 (4.6)
Duration of diabetes (month) 125+ 94
Glycated hemoglobin (%0) 8.04 £1.93
Serum triglyceride (mg/dl) 165 + 87
Serum total cholesterol (mg/dl) 166 + 25
LDL- cholesterol (mg/dl) 89 £ 16
HDL- cholesterol (mg/dl) 50 + 31
SBP (mmHg) 127.3%16.3
DBP (mmHg) 81.7£8.8

an=525/ Quantitative data presented as the mean + (SD)

¢ Qualitative data presented as n (%)/BMI body mass in-
dex, WC waist circumference, LDL-cholesterol low density
lipoprotein cholesterol, HDIL-cholesterol high density lipo-
protein cholesterol, SBP systolic blood pressure, DBP dias-
tolic blood pressure

Anthropometric, socio- demographic and bio-
chemical characteristics of patients were eva-
luated by tertiles of each dietary pattern.

Western like dietary pattern showed no associa-
tion with anthropometric indices and there was
none linear association statistically difference in
the mean physical activity levels among tertiles of
the dietary pattern (P=0.02). Age was inversely
associated with tendency to following the West-
ern like dietary pattern (P<0.001). The highest
tertile of this pattern included patients with more
income (P=0.04). Western like dietary pattern
was also associated with a significant increase in
number of daily snacks (P=0.01), calorie, dietary
cholesterol, fiber intake (P<0.001) proportion of
dietary fat, mono and polyunsaturated fat
(P<0.05) intake and attenuation of protein intake
(P<0.001). Among biochemical parameters, only
serum LDL cholesterol showed a positive associ-
ation with Western like dietary pattern (P=0.03).
We found a significant nonlinear association be-
tween the Asian like dietary pattern and patients'
PAL (P=0.04). Patients with shorter duration of
diabetes were more likely to follow this pattern
(P=0.03).

Table 2: Factor loading matrix * for major dietary patterns identified by factor analysis

Food items Western like Asian like Traditional like
Sweet 0.691

Fast food 0.612

Drink 0.560

Red meat 0.489

Mayonnaise 0.489

Nut 0.425 0.394

Refined grain 0.386 -0.272
Potato 0.375 0.319 -0.307
Visceral meat 0.367

Vegetables 0.635 0.453
Low fat dairy 0.612

Fish poultry 0.509 0.233
Eggs 0.422

High fat dairy 0.247 0.519
Liquid oil 0.269 0.512
Whole grain -0.219 0.493
Solid oil 0.235 -0.408
Fruits 0.374 0.280 0.403
Pickles 0.291 -0.325
Percentage of vatiance explained (%) 13.54 8.81 6.66

2The correlation among the food groups and each dietary pattern. For simplicity, factor loading values less

than 0.30 omitted from the table

Adherence to the pattern showed a significant
positive relationship with calorie intake, dietary
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cholesterol, fiber and protein intake (P<0.001),
daily snacks (P=0.009) and a negative correlation
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with saturated fat (P=0.02). Biochemical and
anthropometrical assessments were not asso-
ciated to Asian like dietary pattern.

A positive association was revealed between age
and Traditional like dietary pattern (P=0.002).
Similar to the aforementioned patterns, the
amount of calorie intake, dietary cholesterol and
fiber were higher in the top tertile of this pattern
(P<0.001). The intake of dietary mono and po-
lyunsaturated fats were significantly associated
with the Traditional like dietary pattern (P=0.003
and 0.008, respectively). There was no association
between following the Traditional-like dietary
pattern and glycemic and lipid profile and anth-
ropometrical indices.

The results of extracted confounders-adjusted
multivariate linear regression models are shown
in table 3-5. Table 3 indicates that in the models
adjusted for confounders, serum total and LDL

cholesterol are positively associated with Western
like dietary pattern (P=0.005 and P=0.008, re-
spectively). These associations were consistent in
additional adjustments for calorie intake (P=0.01
and P=0.02, respectively) and physical activity
level (P=0.02 and 0.04, respectively). In addition,
fasting serum glucose associated with the West-
ern like dietary pattern in models 2 and 3 (P=0.01
and 0.03, respectively); but not in models 1 and 4
(P=0.05 and 0.06, respectively). Further adjust-
ment for proportion of dietary protein and fat
showed only an association between serum TC
and the pattern (P=0.03). Extracted confounders
adjusted regression models for Asian like and
Traditional like dietary patterns showed no asso-
ciation with glycemic factors and lipid profile. No
significant difference was observed in relation-
ship of dietary patterns and risk factors in female
and male (data not shown).

Table 3: Association of clinical and biochemical parameters with western like dietary pattern?

Model 1 Model 2 Model 3 Model 4
B P 95% CI B P 95% CI B P 95% CI B P 95% CI
(SE) value (SE) value (SE) value (SE) value
FBS 11.03 0.05 -0.20-23.04 14.73 0.01 2.37-25.15 12.49 0.03 0.27-23.12 11.52 0.06
(5.65) (5.97) (5.99) (6.22) 0.74-23.79
HbAlc 0.12 0.42 -0.11-=0.49 0.16 0.33 -0.20—0.44 0.12 0.47 -0.24—0.40 0.09 0.58 -0.24—0.43
(0.15) (0.16) (0.16) 0.17)
TG 11.24 0.25 9.26-27.37 15.81 0.13 -7.61-33.09 15.76 0.14 - 19.62 0.08 -
(9.92) (10.52) (10.75) 8.77-33.44 (11.12) 2.30—-41.55
TC 10.11 0.005 2.63-16.34 9.52 0.01 1.96-16.40 8.71 0.02 1.11-15.78 8.64 0.03 0.81-16.47
(3.53) (3.75) (3.81) (3.97)
HDL-c 2.05 0.60 -4.47-9.39 0.09 0.98 -7.93—7.95 1.09 0.79 -7.10-9.03 2.23 0.01 -
(3.96) (4.20) (4.27) (4.43) 6.50-10.98
LDL-c 5.90 0.008 1.48-9.91 5.48 0.02 1.05-10.12 5.04 0.04 0.58-9.81 4.61 0.06 -0.30-9.53
2.21) (2.36) (2.40) (2.49)
n=525
FBS fasting blood sugar, HbAlc hemoglobin Alc, TG triglyceride, TC total cholesterol, HDL-c high density
lipoprotein, LDL-c low density lipoprotein, CI confidence interval
@ Multivariate linear regression models. In all cases regression coefficient was expressed as B and standard er-
ror as SE and P-value of regression
Model 1 was adjusted for Age, sex, diabetes duration, type and drug dosage
Model 2 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake
Model 3 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake, physical activity
Model 4 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake, physical activity,
proportion of dietary protein and fat
1495 Available at:  http://ijph.tums.ac.ir
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Table 4: Association of clinical and biochemical parameters with Asian like dietary pattern 2

Model 1 Model 2 Model 3 Model 4
B P 95% CI B Pvalue 95% CI B P 95% CI B Pvalue 95% CI
(SE) value (SE) (SE) value (SE)
FBS -4.81 0.37 -13.34-6.53 -3.12 0.59 -15.08—7.45 -0.08 0.98 -12.06-10.53 248 0.70 -10.22-15.02
(5.43) (5.92) (5.91) (6.44)
HbAlc 0.04 0.77 -0.21-0.36 0.07 0.65 -0.29-0.33 0.13 0.42 -0.24-0.40 0.21 0.23 -0.14-0.56
(0.14) (0.16) (0.16) 0.17)
TG 5.80 0.54 -8.64—25.98 10.46 0.32 -11.62-28.23 11.55 0.27 -11.03-29.70 10.07 0.38 -12.58-32.74
(9.49) (10.32) (10.51) (11.49)
TC 1.49 0.66 -3.06-9.79 -0.45 0.90 -7.37-6.95 0.76 0.83 -6.29-8.25 213 0.60 -5.99-10.26
(3.43) (3.73) (3.77) (4.12)
HDL-c 4.61 0.22 -2.56-10.51 2.86 0.48 -5.04—10.46 1.96 0.63 -6.04-9.75 0.56 0.90 -8.41-9.54
(3.77) (4.10) (4.16) (4.55)
LDL-c 0.86 0.68 -1.77-6.29 -0.34 0.88 -4.46—4.53 0.30 0.89 -3.93-5.21 1.77 0.49 -3.31-6.86
(2.15) (2.34) (2.37) (2.57)
n=525

FBS fasting blood sugar, HbAlc hemoglobin Alc, TG triglyceride, TC total cholesterol, HDI.-c high density lipoprotein, LDI-c

low density lipoprotein, CI confidence interval
2 Multivariate linear regression models. In all cases regression coefficient was expressed as B and standard error as SE and p-
value of regression

Model 1 was adjusted for Age, sex, diabetes duration, type and drug dosage

Model 2 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake

Model 3 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake, physical activity
Model 4 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake, physical activity, proportion of dietary

protein
Table 5: Association of clinical and biochemical parameters with Traditional like dietary pattern @
Model 1 Model 2
B Pvalue 95% CI B Pvalue 95% CI
(SE) (SE)
FBS -3.33 0.55 _13.56—7.38 -1.70 0.76 12.61-9.69
(5.65) (5.77)
HbAlc 0.04 0.80 -0.23—-0.37 0.06 0.68 -0.19—0.43
(0.16) (0.16)
TG 1.24 0.89 -15.58-20.96 3.56 0.71 -14.76-24.67
(9.49) 9.70)
TC 0.55 0.87 _6.23—7.34 -0.89 0.79 _6.62—7.54
(3.44) (3.49)
HDIL-c -44 0.90 _6.78=7.03 -1.67 0.65 29.05—6.29
(3.68) (3.76)
LDL-c -0.46 0.83 -4.36—4.15 -1.44 0.51 -5.0-3.88
(2.16) (2.19)
n=525

FBS fasting blood sugar, HbAlc hemoglobin Alc, TG triglyceride, TC total cholesterol, HDL-c high density lipo-
protein, LDL-c low density lipoprotein, CI confidence interval

@ Multivariate linear regression models. In all cases regression coefficient was expressed as B and standard error as SE
and p-value of regression
Model 1 was adjusted for Age, sex, diabetes duration, type and drug dosage
Model 2 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake

Discussion

In investigating the relationship between major
dietary patterns and diabetes-related cardio-
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metabolic risk factors, we identified three dietary
patterns. Western like pattern characterized by
higher consumption of sweets, fast foods, carbo-
nated drinks, red meat, mayonnaise, nuts, refined
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grains, potato and visceral meat was associated
with poorer glycemic and lipid control. However,
after adjustment for proportion of dietary protein
and fat, only relationship between TC and this
dietary pattern remained significant.

In this study, Western like dietary pattern was
almost similar to unhealthy and western dietary
pattern in previous studies conducted in similar
population (23, 24). Asian like and Traditional
like dietary patterns had common components
with healthy dietary pattern in aforementioned
studies (23, 24). Dietary patterns rich in red or
processed meat, refined grains, French fries, po-
tato and sweets increases the risk of developing
CVD risk factors (25-27), consequently resulting
in a higher risk of mortality from cardiovascular
disease in the general population (25, 28, 29). A
systematic review based on literature research the
association between dietary pattern and risk of
CVD among adults in the Middle East and North
Africa region (including Iran), revealed a signifi-
cant association between Western dietary pattern
(including sweets, fatty foods, meat, whole dairy
products, fast food, salty nuts, and canned foods
) with the increased risk of coronary heart dis-
ease, strokes, and associated risk factors such as
dyslipidemias, diabetes, metabolic syndrome, ob-
esity, and hypertension (30).

Evidences support the effects of dietary inter-
vention on modifying diabetes-related risk factors
due to maintenance of blood glucose close to
normal levels (31-33), improving lipid profile (31,
32, 34), lowering blood pressure (32, 34) and
weight (35).

An association found between western dietary
pattern and biomarkers of CVD (36). The associ-
ation of healthy (26), prudent (25), Mediterranean
(37) and DASH diet (38) (rich in vegetables,
fruits, nuts and low intake of meats and sugars)
with reduced risk of CVD and mortality is re-
ported in the general population.

However, few studies have investigated the rela-
tionship between dietary patterns and cardio-
metabolic risk factors in diabetic patients. Four
major dietary patterns reported among Korean
type 2 diabetic adults. These four patterns in-
cluded ‘Bread & Meat & Alcohol’ with some de-
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gree of similarity with the Western-like dietary
pattern, ‘Noodles & Seafood’, ‘Rice & Vegeta-
bles’, and finally ‘Korean Healthy’ which had
common food groups with Asian like and Tradi-
tional like dietary patterns. Consistent with our
results, serum TC level was increased in the
‘Bread & Meat & Alcohol’ pattern (high loaded
with breads, sugars, meats, oil, beverage, and al-
cohol) (18). In a prospective study of Japanese
type 2 diabetic elderlies, (39) reported three dieta-
ry patterns: healthy dietary pattern which was rich
in vegetables, seaweeds, fish, and beans (having
similar components as the Asian- and Traditional
like dietary patterns), snack dietary pattern (which
consisted of sweets, potatoes and fruits) and
greasy dietary pattern (characterized by high in-
take of meats and fats similar to the Western like
dietary pattern) (39). In their study, higher weight
and BMI was reported in those following the
snack dietary pattern. In company with our re-
sults, there were no significant differences in
HbAlc, FBS, and blood pressure of those fol-
lowing these three dietary patterns (39).

The adverse effects of the Western-like pattern
can be attributed to high content of sweets, beve-
rages, meat and refined grains, which can influ-
ence glucose metabolism and diabetes-related risk
factors because of high levels of saturated fatty
acids, glycemic index, iron and low level of fiber
(11, 12).

Prospective studies discovered that dietary pat-
terns rich in meat increase the risk of all-cause
mortality, especially those secondary to diabetes
(40). Several studies reported the association be-
tween red and processed meat consumption and
the development of metabolic syndrome (41, 42),
and cardiovascular risk factors (43, 44) in non-
diabetic individuals. This could be explained by
the high content of high-saturated fatty acids,
cholesterol and trance fatty acids in red and
processed meat, which may result in increased
blood cholesterol and subsequently endothelium
impaired function (43). The association between
red meat heme iron and high CVD risk and also
mortality has been noted in diabetic and non
diabetic patients (45, 46). Heme iron may lead to
the formation of free radicals, increase oxidative
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damage and deteriorate the CVD risk factors
(46). Heterocyclic amines and aromatic polycyclic
hydrocarbures in processed meat play an impor-
tant role in CVD risk factors (42). Dietary pat-
terns characterized with high carbohydrate, espe-
cially rice in the Asian population were associated
with higher risk of developing diabetes and CVD
(47, 48) due to high glycemic index and low fiber
(49). Evaluating the nutrition transition in Iran
showed that white rice and refined grains are
considered as Iranian staple foods (50). Sweets
and carbonated drinks also have a role in devel-
oping CVD risk because of their high glycemic
load, which increases the levels of inflammatory
biomarkers (51).

Lack of significant association between dietary
pattern and clinical and laboratory data in our
study might be due to extensive adjustment of
potentially important confounding factors, in-
cluding proportion of dietary protein and fat.
Previous Studies (19, 39) did not adjust for such
confounding factors, leaving a possibility of
overestimation of the effect of that dietary pat-
tern. The large sample size, using a validated
FFQ, case ascertainment based on physician di-
agnosis, and extensive adjustment for potentially
confounding factors are among the strong points
of this study.

This study suffered from several limitations such
as its limited ability to infer causality because of
its cross-sectional nature and one-time point
measurement of dietary intakes, subjective deci-
sion making for determination of number of pat-
terns, the method of rotation and patterns labe-
ling. Since dietary pattern varies according to
ethical, cultural and environmental circumstances,
our results should be tested in other populations.

Conclusion

Three dietary patterns were derived in this study.
After extensive adjustment for potential con-
founders, Western-like dietary pattern consisted
of high loaded sweets, fast foods, carbonated
drinks, red meat, mayonnaise, nuts, refined
grains, potato and visceral meat, was positively
associated with higher serum TC levels. This
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finding may be useful for nutritional prescrip-
tions and dietary modifications in diabetes man-
agement and diabetes-associated cardio metabolic
complications prevention, especially in those who
follow a Western dietary pattern.
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