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Abstract

Background: Previous studies reported the association between dietary patterns and prevalence of diabetes, cardiovascular disease
and other chronic disease. However, there are no studies reporting major dietary patterns in patients awaiting coronary artery bypass graft
surgery (CABG). The aim of this study was to obtain the major dietary patterns and their association with demographic, dietary factors and
biochemical parameters in these patients.

Materials and Methods: This was a cross-sectional study on 454 patients aged 35 — 80 years as candidates of CABG and hospitalized
in the Tehran Heart Center. Anthropometric and demographic characteristics were obtained from all participants and a 138-item semi-
quantitative food frequency questionnaire (FFQ) was used to evaluate dietary patterns by factor analysis. Biochemical parameters including
HbA ¢, serum lipids, hematocrit (HCT), albumin, creatinine and CRP were assessed by commercial laboratory methods.

Results: Five major dietary patterns, including: healthy, intermediate, neo-traditional, western and semi-Mediterranean patterns were
extracted. Top quartile of healthy pattern was associated with higher educational attainment and lower serum low-density lipoprotein
cholesterol (LDL), and total cholesterol (TC) in men, as well as higher high-density lipoprotein cholesterol (HDL) concentrations in women
(P < 0.001). Individuals in top quartiles of intermediate and neo-traditional pattern were more likely to be male, had higher smoking and
drinking habits, as well as the lower prevalence of diabetes, hyperlipidemia and hypertension (P < 0.05). They also had higher serum
triglyceride (TG) concentrations. Patients in the western pattern also had a higher prevalence of a family history of cardiovascular disease
and higher serum TG concentrations. Top quartiles of semi-Mediterranean pattern were associated with lower C-reactive protein (CRP)
concentrations in women.

Conclusions: There were five major dietary patterns using FFQ among patients awaiting CABG surgery. Significant associations were
observed between major dietary patterns and risk of diabetes and hypertension. Top quartiles of healthy eating patterns were associated
with lower cardio-metabolic risk factors.
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Introduction
ardiovascular diseases (CVDs) account for the major
C cause of death and morbidity worldwide, accounting for
25 to 45 percent of total deaths,* and the leading cause of
death in Iran.2® Dietary intake is thought to exert a great influence
on the risk of CVDs.*
Coronary artery bypass grafting (CABG) is a very common
surgical intervention for the treatment of patients with higher
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stages of coronary artery disease (CAD), where atherosclerosis
of one or more coronary arteries is severe enough to show at
least 50% stenosis of arterial lumen in angiographic image.® The
number of CABG operations carried out to treat CAD has increased
more than fivefold since 1980, and the general trend has been an
almost steady rise in the number of operations performed each
year. The National Health Service (NHS) is increasingly drained
of valuable resources each year on treating CAD.® Since diet is
a complex exposure variable, it is now recognized that we must
develop and refine methods of assessing dietary intake that focus
on the total diet and not just on individual dietary components
(e.g., nutrients). As a result, the study of patterns of intakes of
nutrients, foods, and food groups has begun to emerge in nutrition
research.” Assessment of the total diet takes into account all
nutrient interactions and allows us to capture diet-disease or diet-
biomarker relations without knowing the specific nutrient or food
component involved. Since many nutrients are highly correlated
within foods, it is difficult to examine their effects separately.®
Most evidence in this field comes from observational studies
assessing the risk of cardiovascular problems in relation to dietary
patterns.®4 Limited existing randomized, lifestyle interventions



support a beneficial role for dietary patterns in relation to the
progression of atherosclerosis.’> In the Lyon Diet Heart study, de
Lorgeril* found that a Mediterranean-type diet rich in o-linolenic
acid reduced the rate of recurrence after the first myocardial
infarction over a period of 46 months.

There are some studies assessing dietary quality in patients
with myocardial infarction” or established CAD,*® in which
a priori healthy diet pattern score was used. However, very
limited information is available on the dietary habits of patients
undergoing CABG surgery in Iran. Until such information is
available, we cannot begin to control for diet as a risk factor post
operatively, nor make recommendations for the follow-up and
care of these patients.

In this study, we investigated major dietary patterns in CABG
patients during 1-year pre-operation period, and looked for
associations with some demographic factors, dietary intakes, and
biochemical risk factors.

Materials and Methods

Subjects

Patients in the current cross-sectional study were candidates for
isolated CABG with cardiopulmonary bypass and were recruited for
Tehran Heart Center-Coronary Outcome Measurement (THC-COM)
study. Reasons for drop-out or exclusion were incomplete dietary
questionnaires (n = 1), and incomplete demographic questionnaires
(n = 5). The final analytic sample in this study consisted of 454
patients aged 35 — 80 years who completed both the questionnaire
and the medical examination. More details of study procedure and
biochemical assays have been provided elsewhere.’® The study
sample size was calculated according to our previous report®®
using the formula for comparing two proportions: n = [(Z , +
ZB)ZX {(p, 1-p)) + (p, (1-p,))}V/ (p,~p,)’ considering the a error =
0.05, and power = 80% (1-B). Accordingly, a 125-subject sample
size was determined for the study (125 in each group). We also
assumed 20% loss (125 + 25) and as men with CAD are twice as
women (150 + 300), the final sample size of 450 was considered
for the study. Written informed consent was obtained from each
participating subject. The study was approved by the research
committee of Tehran Heart Center, Tehran University of Medical
Sciences, Tehran, Iran.

Dietary assessment methods

A 138-item semi-quantitative food frequency questionnaire
(FFQ) was used to assess the habitual dietary intakes of patients.
Use of a questionnaire was adopted, as it is a relatively easy,
quick and inexpensive method for measuring the usual diet of
a population. All questionnaires were administered by a trained
dietitian. The FFQ consisted of a list of foods with standard
serving sizes commonly consumed by Iranians.

Participants were asked to report how often they consumed
each of the food items listed as the number of times per day,
per week, per month or per year during the previous year. The
reported frequency of each food item was then converted to a
daily intake. Portion sizes of consumed foods were converted to
grams by using household measures.? Total energy intake was
calculated by summing up energy intakes from all foods. Due to
a large number of the food items, we assigned each food item
into 1 of 43 defined food groups (Table 1). The food grouping
was based on the similarity of nutrients or culinary usage of the
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foods. Some individual food items were considered as a food
group, because it was inappropriate to incorporate them into a
certain food group (eg, eggs, margarine, coffee, and tea) or their
consumption was considered to reflect a distinct dietary pattern
[eg, garlic, lemon juice, or yogurt drink]. The FFQ was a version
of a 168-item questionnaire and was previously validated on a
sample of the healthy population and revealed good correlations
between dietary intakes assessed by a similar FFQ and those from
multiple days of 24 hours dietary recalls.* Biochemical assays
were explained with details before.*®

Statistical analysis

To identify major dietary patterns based on the 43 food groups,
we used principal component analysis, and the factors were
rotated by varimax transformation. The natural interpretation of
the factors in conjunction with eigenvalues > 1.5 and the Scree test
22 determined whether a factor should be retained. Choosing 1.5
cut-points for eigenvalues, is for fitting those straight, principal-
component lines to the variance of the data. Because in this limit
eigenvectors trace, the principal lines of force, and the axes of
greatest variance and covariance illustrate where the data is most
susceptible to change.?

The derived factors (dietary patterns) were labeled on the basis
of our interpretation of the data and of the earlier literature. The
factor score for each pattern was calculated by summing intakes
of food groups weighted by their factor loadings,? and each
participant received a factor score for each identified pattern.

We categorized participants by quartiles of dietary pattern
scores. One-way analysis of co-variance was performed to
evaluate significant differences in general characteristics (age and
anthropometric measures) across quartile categories of dietary
pattern scores adjusting for possible confounding variables. The
distribution of qualitative variables across quartiles was evaluated
using Chi-square tests. All statistical analyses were performed by
SPSS software (version 15.0; SPSS Inc, Chicago IL).

Results

Using factor analysis, five major dietary patterns were extracted.
We labeled these factors as following: the healthy pattern (high in
fruits, cruciferous and green leafy vegetables and other kinds of
vegetables, low or regular fat dairy products, and low in tea, sugars
and soft drinks), the intermediate pattern (high in fish and other sea
products, fresh fruit juice, condiments, vegetable oils, margarine,
dried fruits, sweets and desserts), the neo-traditional pattern (high
in butter, refined grains, hydrogenated fats, sugars, pickles, doogh
and kashk), the western dietary pattern (high in processed, red
and organ meats, egg, high-fat dairy products, coffee, pizza, salty
snacks, nuts, and low in poultry, yellow vegetable, and whole
grains), and Semi-Mediterranean pattern (high in fruit, dried fruit,
yellow vegetable and nuts, olive, sugars and low in margarine
and hydrogenated fats). Factor-loading matrixes for these dietary
patterns are available in Table 2. Totally, these factors explained
29.6% of the whole variance. General characteristics of study
participants according to the quartiles of dietary pattern score are
presented in Table 3.

Individuals in the top quartile of healthy pattern were more likely
to have a higher educational level (P = 0.018). Patients in the top
quartile of this pattern were also more likely to have a higher BMI
compared with patients in lower quartiles, although this difference

Archives of Iranian Medicine, \olume 19, Number 7, July 2016 471



Dietary Patterns in CABG Candidates

Table 1. Food grouping used in dietary pattern analysis

Food items Food groups
Processed meats Sausages
Red meats Beef, lamb

Organ meats

Liver and other organ meats, such as heart, kidney, tongue, and tripe (menu do)

Fish and other sea foods

Canned tuna fish, other fish, shrimp

Poultry Chicken, all types, including baked, fried, chicken nuggets
Eggs Eggs, including scrambled, fried, omelets, hard-boiled eggs
Butter Butter

Margarine Margarine

Low or regular-fat dairy products

Skim to 2.5% fat milk and yogurt

High fat dairy products

High-fat milk, cream, high-fat yogurt, cream yogurt, cheese and cream cheese, pizza cheese, ice cream

Tea Tea
Coffee Coffee

Pears, apricots, cherries, apples, grapes, bananas, strawberries, peaches, nectarine, fresh mulberry, plums,
Fruit persimmons, pomegranates, pineapples, fresh figs, cantaloupe, watermelon, melon, Oranges, grapefruit, kiwi,

tangerine, lemons

Fresh fruit juice

Apple juice, orange juice, grapefruit juice, other fruit juices

Dried fruit

Dried figs, dates, dried mulberry, raisins

Cruciferous vegetables

Cabbage, cauliflower, kale

Yellow vegetable

Carrot, pumpkin

Tomatoes

Tomato, tomato sauce

Green leafy vegetables

Spinach, parsley, leek and mixed vegetables, lettuce, celery

Other vegetables

Cucumber, eggplant, squash, green pepper, mushrooms

Legumes Beans, peas, lima beans, broad beans, lentils, soy

Garlic Garlic

Potatoes Potatoes

French fries French fries

Whole grain Iranian breads (dark breads), barley bread, biscuit made from whole grain

Refined grain White breads (lavash, baguettes), noodles, pasta, rice, toasted bread, sweet bread, biscuits
Pizza Pizza

Salty snacks Potato chips, corn puffs

Nuts Peanuts, almonds, pistachios, hazelnuts, roasted seeds, walnuts

Olive Olive and olive oil

Hydrogenated fats

Hydrogenated fats

Vegetable oils

Vegetable oils (except for olive oil)

Animal oil Animal fat, animal oil

Mayonnaise Mayonnaise

Sugars Sugars, candies, gaz (an Iranian confectionery made of sugar, nuts, and tamarisk)
Sweets and desserts Chocolates, cookies, cakes, confections

Condiments Jam, jelly, honey

Soft drinks Soft drinks

Pickles Pickles

Compote Compote (a dessert made of whole or pieces of fruit in sugar syrup)
Lemon juice Lime juice

Doogh Doogh (An Iranian dairy beverage)

Kashk Kashk (A kind of dairy product used in Iranian foods)

was not significant.

Subjects in the upper quartile of “intermediate” dietary pattern
score had lower prevalence of diabetes, hypertension and
hyperlipidemia, and were highly educated (P < 0.05). Patients
in top quartiles of intermediate pattern were also younger, more
likely to be male and had a higher frequency of smoking and
drinking habits (P < 0.05).

Compared with those in the lowest quartile, individuals in the
upper quartile of neo-traditional dietary pattern were more likely
to be male or smoker, had a lower BMI, and had lower prevalence
of diabetes, hypertension and hyperlipidemia (P < 0.05). Patients
in the upper quartile of the western pattern score were younger,
with a higher prevalence of smoking and alcohol drinking
compared to those in the lowest quartile. The percentage of higher
education was higher in this group as well.

Lower prevalence of diabetes and higher prevalence of smoking,
drinking and being male participant was observed in patients of
the top quartile of semi-Mediterranean dietary pattern.

Mean energy, macronutrient and micronutrient intakes of study
participants according to the dietary pattern’s score quartiles are
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presented in Table 4. Male participants in the top quartiles of
almost all dietary patterns had higher energy, macronutrients and
micronutrient intake compared with lower quartiles. However,
in females, difference in top and lower quartiles were only
significant for the difference in energy, carbohydrate and fiber
intake in intermediate pattern, as well as the difference in total
fat, saturated fats, mono unsaturated fats and cholesterol intake in
neo-traditional pattern (P < 0.05).

According to quartiles of dietary pattern score, comparison of
biochemical parameters of participants is presented in Table 5. In top
quartile of healthy pattern, men had lower serum concentrations of
LDL, TC and higher creatinine concentrations while women had
higher HDL concentrations. Men in top quartiles of intermediate
pattern had also higher TG and lower HCT concentrations
compared with low quartile. While in top quartile of neo-
traditional and western pattern, men had higher TG concentrations.
Biochemical parameters in top and low quartiles of these patterns
among women were not significant. In top quartiles of semi-
Mediterranean pattern, men had higher TG concentrations while
women had lower HDL and CRP levels (P < 0.05).
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Table 2. Factor-loading matrix for major dietary patterns

Major dietary patterns

Intermediate Neo - traditional Western Semi-Mediterranean
Food groups HER Rt pattern pattern pattern pattern
Processed meats --- --- --- 0.301 ---
Red meats --- --- --- 0.364 0.321
Organ meats --- --- --- 0.362 ---
Fish and other sea foods --- 0.656 --- --- ---
Poultry --- --- --- -0.302 ---
Eggs --- --- 0.200 0.299 ---
Butter --- 0.307 0.476 --- ---
Margarine --- 0.436 --- --- -0.427
Low or regular-fat dairy products 0.465 --- --- --- ---
High fat dairy products --- --- --- 0.310 ---
Tea -0.213 --- 0.287 --- 0.410
Coffee 0.304
Fruit 0.360 0.260 --- 0.298 0.317
Fresh fruit juice 0.585
Dried fruit --- 0.309 --- --- 0.334
Cruciferous vegetables 0.489 --- --- --- ---
Yellow vegetable 0.288 --- --- -0.267 0.458
Tomatoes 0.666 - --- --- ---
Green leafy vegetables 0.561 --- 0.211 --- ---
Other vegetables 0.710 --- --- --- ---
Legumes 0.242 --- 0.241 --- 0.468
Garlic 0.420
Potatoes
French fries --- --- 0.462 0.209 ---
Whole grain --- 0.286 0.218 -0.294 ---
Refined grain --- --- 0.606 --- ---
Pizza 0.441
Salty snacks --- --- --- 0.547 ---
Nuts --- --- 0.209 0.327 0.551
Olive 0.254 --- -0.220 --- 0.490
Hydrogenated fats --- 0.201 0.580 --- -0.281
Vegetable oils --- 0.335 -0.385 --- ---
Animal oil 0.244 --- 0.222 --- ---
Mayonnaise --- --- 0.201 0.354 ---
Sugars -0.293 - 0.478 o-s 0.347
Sweets and desserts --- 0.411 --- 0.235 ---
Condiments --- 0.573 0.232 --- ---
Soft drinks -0.202 0.368 --- 0.358 ---
Pickles o0 0.314 0.282 0.262 0.209
Compote --- --- 0.265 --- ---
Lemon juice 0.307
Doogh --- 0.238 0.249 --- ---
Kashk 0.257
Percentage of variance explained 116 6.3 4.2 4.0 35
Values < 0.20 were excluded for simplicity.

Discussion

In the present study, we identified five major dietary patterns,
namely healthy, intermediate, western, neo-traditional and semi-
Mediterranean dietary patterns in patients who were candidate for
CABG in the preoperative period. Higher healthy pattern scores
were associated with higher educational attainments, as well as
lower LDL, TCand higher HDL concentrations in men and women,
respectively. While individuals in top quartiles of intermediate and
neo-traditional pattern were more likely to be male, had higher
smoking and drinking habits, as well as the lower prevalence of
diabetes, hyperlipidemia and hypertension. They also had higher
serum TG concentrations. Patients in the western pattern also had

a higher prevalence of family history of cardiovascular disease
and higher serum TG concentrations. Numerous data evaluated
the major dietary patterns in cardiovascular disease; however, no
data are available regarding the major dietary patterns and their
association with demographic characteristics, dietary intakes and
biochemical risk factors in candidates of CABG.

Healthy dietary pattern and western pattern were also derived
in several previous studies in patients with cardiovascular events.
In the INTERHEART study? evaluating the association between
dietary patterns and myocardial infarction (Ml), three major
dietary patterns in patients after (MI) were obtained including
prudent, western and oriental dietary patterns. The prudent dietary
pattern, which was high in fruits and all kinds of vegetables, was
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Table 3. General characteristics of total participants according to quartiles of dietary patterns score

Quiatrtiles of dietary patterns score

Characteristics 1% Quartile 2m Quartile 3" Quartile 4" Quartile oval
(n=112) (n=114) (n=114) (n=114) v
Healthy pattern
Age (y) 58.60 + 9.58 59.58 + 9.11 59.38 +9.01 58.34 +8.18 0.68
Male [n (%)] 83(74.1) 81(71.1) 85 (74.6) 84 (73.6) 0.91
Body mass index (kg/m?) 26.99 +3.99 27.19+3.82 27.52 + 4.06 28.04 +4.09 0.22
Current smoker [n (%)] 42 (37.5) 34 (29.8) 44 (38.5) 40 (35.4) 0.91
Current drinker [n (%)] 18 (16.1) 16 (14.1) 18 (15.8) 12 (10.5) 0.34
High education level® [n (%)] 11 (10.1) 16 (14.2) 23 (20.2) 17 (15.2) 0.018
Diabetes [n (%)] 48 (42.9) 50 (43.9) 41 (36) 53 (46) 0.94
Hyperlipidemia [n (%)] 78 (69.6) 78 (68.4) 84 (73.7) 84 (73.5) 0.38
Hypertension [n (%)] 50 (44.1) 53 (46.5) 52 (45.61) 63 (55.9) 0.16
Family history of CVD [n (%)] 58 (51.8) 45 (39.5) 62 (54.1) 64 (56.14) 0.21
Intermediate pattern
Age (y) 60.14+8.82 59.82 +9.22 59.70 +8.14 59.20 +9.26 0.002
Male [n (%)] 72 (64.3) 75 (65.8) 87 (76.1) 100 (87.7) <0.001
Body mass index (kg/m?) 27.65 +4.37 28.03 +4.05 27.05 + 3.58 27.02 +3.91 0.17
Current smoker [n (%)] 28 (25) 38(33.3) 43 (37.7) 52 (45.6) 0.001
Current drinker [n (%)] 9(8.1) 13 (11.4) 21 (18.4) 20 (17.5) 0.016
High education level® [n (%)] 17 (15.2) 12 (10.5) 16 (14.1) 23(20.2) 0.003
Diabetic [n (%)] 57 (44.6) 52 (45.6) 49 (42.9) 33(29.1) 0.001
Hyperlipidemic [n (%)] 90 (79.1) 79 (69.2) 75 (65.8) 79 (69.1) 0.037
Hypertensive [n (%)] 59 (53.1) 58 (50.9) 55 (48.3) 45 (39.4) 0.039
Family history of CVD [n (%)] 52 (46.4) 57 (50) 54 (47.0) 66 (57.8) 0.13
Neo-traditional pattern
Adge (y) 59.82 +7.83 59.66 + 9.49 59.18 +9.23 57.34 +9.15 0.13
Male [n (%)] 68 (60.71) 72 (63.2) 94 (82.5) 100 (87.6) <0.001
Body mass index (kg/m?) 28.24 +3.95 27.83+3.97 27.19+4.22 27.44 +3.99 0.005
Current smoker [n (%)] 24 (21.4) 34 (30.1) 42 (36.8) 60 (52.6) <0.001
Current drinker [n (%)] 11 (9.82) 13 (11.4) 19 (16.6) 20 (17.5) 0.07
High education level® [n (%)] 20 (17.9) 14 (12.3) 14 (12.3) 19 (16.6) 0.19
Diabetic [n (%)] 79 (70.5) 62 (54.4) 30 (26.3) 20 (17.7) <0.001
Hyperlipidemic [n (%)] 91 (81.4) 85 (74.6) 75 (65.8) 71 (62.3) <0.001
Hypertensive [n (%)] 65 (58.1) 50 (44.2) 56 (49.1) 45 (39.5) 0.016
Family history of CVD [n (%)] 52 (46.4) 57 (50) 60 (52.6) 57 (50) 0.54
Western pattern
Age (y) 59.98 + 9.04 61.57 7.87 58.28 + 8.70 56.16 + 9.43 <0.001
Male [n (%)] 70 (62.5) 78 (68.4) 85 (74.6) 101 (88.5) <0.001
Body mass index (kg/m?) 28.16 +4.38 27.51+4.27 27.09 +3.88 26.97 +3.28 0.11
Current smoker [n (%)] 23 (20.5) 34 (29.8) 43 (37.7) 60 (52.7) <0.001
Current drinker [n (%)] 10 (8.6) 15 (13.3) 16 (14.1) 22 (19.3) 0.025
High education level® [n (%)] 17 (15.3) 15 (13.3) 17 (15) 18 (15.8) 0.04
Diabetic [n (%)] 60 (53.6) 54 (47.4) 39(34.2) 38(33.6) <0.001
Hyperlipidemic [n (%)] 89 (79.5) 81 (71.1) 75 (65.8) 78 (68.4) 0.037
Hypertensive [n (%)] 58 (51.8) 56 (49.1) 57 (50.0) 46 (40.1) 0.096
Family history of CVD [n (%)] 50 (44.6) 50 (43.9) 64 (56.1) 63 (55.4) 0.04
Semi-Mediterranean pattern
Age (y) 60.03 +9.37 60.61 + 8.40 58.29 + 8.91 57.06 + 8.86 0.011
Male [n (%)] 79 (70.8) 75 (65.8) 83 (73) 96 (83.9) 0.023
Body mass index (kg/m?) 27.43+4.33 27.29+ 3.93 27.76 +3.93 27.27+38 0.78
Current smoker [n (%)] 25 (22.3) 34 (29.8) 45 (39.5) 56 (49.1) <0.001
Current drinker [n (%)] 13 (11.6) 11 (9.4) 18 (15.8) 22 (19.3) 0.048
High education level® [n (%)] 17 (15.2) 9 (8) 18 (15.8) 24 (21.1) 0.15
Diabetic [n (%)] 53 (47.9) 51 (44.7) 42 (36.5) 47 (41.1) 0.21
Hyperlipidemic [n (%)] 82(73.2) 81(71.1) 79 (69.3) 80 (70.5) 0.59
Hypertensive [n (%)] 56 (49.1) 61 (53.5) 47 (41.2) 54 (47.3) 0.22
Family history of CVD (%) 54 (48.2) 66 (57.9) 56 (49.1) 51 (44.6) 0.36

*Data are means + SD unless indicated; 2From ANOVA for quantitative variables and Chi-square for qualitative variables; *High educational levels was
defined based on education more than 12 years educational attainment.
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Table 4. Energy and nutrient intakes of participants according to dietary pattern score quartiles

Dietary pattern score quartiles

Variables Men Women

1tQuartile 4t Quartile P-value 1t Quartile 4t Quartile P-value*

(n=112) (n=114) (n=112) (n=114)

Healthy pattern
Energy (kcal) 2599.77 + 95.64 3502.71 + 166.87 <0.001 2863.77 + 399.57 2657.08 + 180.66 0.64
Carbohydrates (g) 398.81 + 16.37 540.98 + 26.32 <0.001 440.93 +72.90 404.40 + 34.01 0.64
Protein (g) 94.31+4.13 126.98 + 6.24 <0.001 103.27 £12.51 97.79+5.78 0.68
Fat (g) 75.58 + 3.49 101.38 +6.23 <0.001 83.36 + 10.62 79.82 £5.00 0.76
Saturated fat (g) 2755+1.15 38.88+2.41 <0.001 35.02 £4.92 32.14 +2.08 0.58
Monounsaturated fat (g) 29.76 +1.45 38.64 +2.38 0.002 29.88 + 3.62 29.59 +2.15 0.94
Polyunsaturated fat (g) 18.48 + 1.05 245+ 1.42 0.001 18.29 +2.25 17.65+1.39 0.81
Cholesterol (g) 243.28 + 14.66 320.12 + 26.25 0.01 283.72 +44.63 249.09 +18.72 0.46
Fiber (g) 32.88 £1.66 49.08 +2.44 <0.001 37.65+591 38.38+3.13 0.91
Intermediate pattern
Energy (kcal) 2700.58 + 126.63 3228.74 +152.38 0.008 2175.58 + 137.08 3071.91 +293.12 0.013
Carbohydrates (g) 410.67 +21.82 499.41 + 23.67 0.008 316.01 + 20.37 493.40 +50.91 <0.001
Protein (g) 97.70 +4.91 113.39 + 5.56 0.036 80.50 + 4.45 106.03 +8.94 0.02
Fat () 80.73 +4.16 94.59 + 5.90 0.057 72.27+6.23 82.08 +9.39 0.39
Saturated fat (g) 31.60 + 1.65 35.74+221 0.15 27.73 £2.06 3255+4.13 0.31
Monounsaturated fat (g) 30.40 + 1.65 37.67 £2.40 0.014 26.02 £2.29 31.62 +3.93 0.23
Polyunsaturated fat (g) 16.85+0.99 2354 +£1.33 <0.001 1497 +1.63 20.76 £2.72 0.08
Cholesterol (g) 258.01 + 15.96 308.08 + 24.09 0.085 223.87 +18.88 251.74 + 31.50 0.45
Fiber (g) 33.65+1.62 4572 +2.34 <0.001 28.24 £1.77 41.14+5.06 0.03
Neo-traditional pattern
Energy (kcal) 2480.98 + 101.84 3312.88 + 156.20 <0.001 2723.69 + 309.96 3016.06 + 252.06 0.46
Carbohydrates (g) 381.22 +18.72 505.83 + 24.16 <0.001 428.94 + 58.60 432.16 + 46.54 0.96
Protein (g) 95.20 + 4.08 113.62 £5.51 0.008 104.19 + 10.10 107.31+7.77 0.81
Fat (g) 70.59 + 3.32 100.92 + 6.07 <0.001 72.98 +5.90 103.29 + 6.82 0.002
Saturated fat (g) 26.08+1.13 38.95+2.43 <0.001 28.66 + 2.53 4153 +3.32 0.004
Monounsaturated fat (g) 26.96 +1.34 38.84 £2.43 <0.001 26.85 +2.38 38.18 +3.14 0.007
Polyunsaturated fat (g) 18.20 £ 1.16 2253+1.33 0.015 19.19+2.35 21.55+2.15 0.46
Cholesterol (g) 217.18 £14.01 335.33 £23.97 <0.001 231.08 £27.19 375.10 + 44.62 0.01
Fiber (g) 36.56 £2.19 4170 +£2.13 0.095 40.46 + 4.98 36.50 +4.14 0.54
Western pattern
Energy (kcal) 2650.61 + 116.52 3262.07 + 145.89 0.001 2453.23 + 246.75 2746.38 + 254.50 0.41
Carbohydrates (g) 415.83 + 20.76 488.54 + 22.65 0.019 376.63 +43.92 416.21 + 44.58 0.53
Protein (g) 98.28 +4.76 115.34 +£5.32 0.018 92.00 + 7.68 92.33+9.44 0.97
Fat (g) 73.10 + 3.43 101.95+5.71 <0.001 71.16 +6.28 85.04 +10.58 0.27
Saturated fat (g) 28.27+1.35 38.50 +2.18 <0.001 27.72£2.55 33.86 +4.37 0.24
Monounsaturated fat (g) 28.42 +1.39 39.32+2.32 <0.001 25.99 +2.30 32.29+3.91 0.18
Polyunsaturated fat (g) 16.93+£0.94 22.64 +1.29 <0.001 16.52 + 1.51 18.62 + 2.47 0.47
Cholesterol (g) 232.83 £16.59 345.71 £ 23.35 <0.001 242.44 +30.71 257.02 £ 37.98 0.76
Fiber (g) 37.86 +2.13 4151 +2.06 0.22 33.30+3.10 31.71+4.07 0.75
Semi-Mediterranean pattern
Energy (kcal) 2468.28 +92.21 3136.39 + 137.27 <0.001 2461.03 + 167.47 2880.30 + 282.65 0.18
Carbohydrates (g) 370.98 + 15.30 479.62 +21.79 <0.001 374.84 +26.90 449.26 + 45.36 0.16
Protein (g) 92.49 +3.37 110.74 +47.50 0.003 89.80 £ 4.72 98.77 £8.72 0.37
Fat (g) 74.86 + 3.50 94.08 +5.24 0.003 74.46 +7.57 85.66 + 11.74 0.42
Saturated fat (g) 29.14 +1.47 35.23 +2.02 0.016 27.82+£2.45 34.68 +6.14 0.31
Monounsaturated fat (g) 28.33+£1.36 36.31+2.00 0.001 27.35+2.70 32.04 £16.91 0.338
Polyunsaturated fat (g) 16.80 + 0.92 2248 +1.24 <0.001 17.89+2.14 18.16 +8.12 0.52
Cholesterol (g) 243.11 + 14.27 307.50 + 22.76 0.018 217.99 + 17.86 241.15+35.71 0.56
Fiber (g) 34.60 + 1.64 41.06 +2.20 0.02 34.31+2.29 41.60 +4.68 0.17

* Dietary intake of energy and nutrients are adjusted for sex and age. The statistical test was ANCOVA.
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Table 5. Comparison of biochemical parameters of participants according to quartiles of dietary pattern score.

Dietary pattern score quartiles

Variables Men Women

1t Quartile 4t Quartile P-value 1t Quartile 4t Quartile P-value*
Healthy pattern (n=112) (n=114) (n=112) (n=114)
Hb A,C (%) 6.16 + 0.22 6.10+0.24 0.85 6.38+0.24 6.32+0.24 0.85
LDL (mg/dL) 90.43 +3.82 77.30+3.18 0.009 94.03 + 6.92 92.09 + 8.56 0.86
HDL (mg/dL) 39.76 £ 0.79 39.46 +1.14 0.83 40.48 + 1.47 46.35+ 1.54 0.008
TC (mg/dL) 160.17 + 4.44 149.74 + 3.90 0.05 179.46 + 13.00 173.89 +8.62 0.71
TG (mg/dL) 166.23 + 8.07 178.93 + 11.29 0.36 191.09+ 14.22 179.22 +13.89 0.55
HCT (%) 43.33+0.42 42.71+0.58 0.39 40.35+0.71 39.65 + 0.56 0.44
Albumin (g/dl) 4.69 £ 0.35 4.67 £0.32 0.73 4.60 £ 0.068 4.58 +0.04 0.81
Creatinine (mg/dL) 1.37 £0.03 1.47 £ 0.036 0.01 1.13+0.036 1.15 +0.036 0.78
CRP (mg/dL) 7.43 +0.62 6.57 +0.41 0.25 6.87 +1.21 7.44 +1.27 0.75
Intermediate pattern
Hb A,C (%) 5.91+0.20 6.08 + 0.20 0.59 6.70+0.24 5.92 + 0.50 0.18
LDL (mg/dL) 85.16 +5.92 84.65 +5.00 0.93 99.19 +6.70 111.13+11.25 0.37
HDL (mg/dL) 39.72 £ 0.91 39.40 £1.00 0.83 44.88 +1.50 44.27 + 2.00 0.83
TC (mg/dL) 154.66 + 4.43 155.51 + 4.68 0.89 186.34 + 0.09 183.06 + 11.60 0.83
TG (mg/dL) 149.85 + 7.07 179.83 £ 11.33 0.04 189.85 + 10.87 139.97 + 10.67 0.002
HCT (%) 43.85+0.41 42.55+0.37 0.02 39.88 + 0.45 40.50 + 0.53 0.38
Albumin (g/dl) 4.62 £ 0.04 4.68 £ 0.03 0.26 4.62 £0.05 4.68 +0.08 0.56
Creatinine (mg/dL) 1.39 +0.04 1.34+0.019 0.30 1.11+0.03 1.06 + 0.05 0.44
CRP (mg/dL) 7.16 + 0.65 6.89 + 0.42 0.72 6.29 +0.34 8.36 + 2.66 0.20
Neo-traditional pattern
Hb A, C (%) 6.31+0.25 6.13+0.20 0.57 6.60+ 0.23 6.20 £ 0.45 0.44
LDL (mg/dL) 86.59 + 6.76 82.49+ 3.21 0.58 90.46 + 6.04 77.43+11.82 0.34
HDL (mg/dL) 38.92 + 0.96 38.81+0.98 0.94 44.08 + 1.39 46.43 +1.87 0.38
TC (mg/dL) 153.79 £ 5.86 154.51 + 3.99 0.91 174.63+7.72 153.57 +12.21 0.15
TG (mg/dL) 167.04 + 9.68 190.82 £ 12.33 0.13 188.92 + 11.57 150.36 + 18.51 0.09
HCT (%) 42.94 + 0.55 4421 +1.04 0.28 39.67 +0.50 38.30+0.93 0.21
Albumin (g/dl) 4.65 +0.04 4.69 £ 0.03 0.46 4.62 £ 0.055 4.62 £ 0.08 0.96
Creatinine (mg/dL) 1.37 £ 0.03 1.34 +0.02 0.557 1.12+0.03 1.14 +0.07 0.79
CRP (mg/dL) 6.33+5.94 6.99 + 0.43 0.37 6.84 + 0.80 7.22+254 0.88
Western pattern
Hb A, C (%) 5.85+0.23 6.29+0.21 0.15 6.17+0.20 6.20 + 0.56 0.97
LDL (mg/dL) 85.77+3.71 86.99 + 3.94 0.82 90.38+5.20 102.89 + 18.10 0.51
HDL (mg/dL) 38.45 £1.00 39.11 £ 0.97 0.64 44.12 £1.26 41.21+2.15 0.25
TC (mg/dL) 156.08 +4.56 161.64 +4.79 0.40 176.49+ 7.23 175.07 £ 17.94 0.94
TG (mg/dL) 156.77 + 8.66 200.44 +12.55 0.005 195.12 +12.77 156.96 + 22.53 0.15
HCT (%) 42.67 +0.61 43.75+1.03 0.37 40.46% 0.45 39.94+0.94 0.62
Albumin (g/dl) 4.64 £0.04 4.72 £0.03 0.16 4.58 £0.05 4.63 + 0.08 0.66
Creatinine (mg/dL) 1.36 £0.03 1.37£0.02 0.84 1.12+0.02 1.10+£0.05 0.71
CRP (mg/dL) 6.81 +0.49 6.83 +0.41 0.98 8.18 + 1.86 8.30 +2.91 0.97
Semi-Mediterranean pattern
Hb A,C (%) 6.20 + 0.22 6.04 +0.18 0.59 5.61+0.19 6.52 £ 0.41 0.06
LDL (mg/dL) 83.94+4.38 80.58+ 4.56 0.60 102.61 £ 8.73 99.80 + 10.02 0.84
HDL (mg/dL) 39.66 +0.85 37.87 £1.01 0.17 46.07 + 1.62 45.03+1.78 0.98
TC (mg/dL) 156.12 +5.10 148.11 £ 3.73 0.21 182.74 £ 9.49 195.27 +£19.61 0.57
TG (mg/dL) 161.20 + 8.02 187.87 £ 10.45 0.045 172.32 £9.85 190.42 + 20.13 0.42
HCT (%) 43.61 +0.36 43.12 + 0.45 0.41 40.13+0.54 39.93+0.63 0.81
Albumin (g/dl) 4.65+ 0.04 4.67 £0.02 0.63 4.63 £ 0.06 4.58 + 0.06 0.57
Creatinine (mg/dL) 1.33+0.02 1.36 +0.02 0.56 1.14 + 0.03 1.11 +0.03 0.52
CRP (mg/dL) 6.13+0.19 6.32 + 0.55 0.44 6.87 £ 0.38 5.80+0.38 0.05

*Biochemical variables are adjusted for age. The statistical test was ANCOVA,; LDL.: low density lipoprotein cholesterol; HDL: high density lipoprotein
cholesterol; TC: total cholesterol; TG: triglyceride; HCT: hematocrit; BUN: blood urea nitrogen; CRP: C- reactive protein.
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identical to our healthy dietary pattern. Patients in the top quartile
of prudent pattern were less likely to be male and had a higher
educational attainment similar to our findings. Similar results
were also reported in the Fung study,?* evaluating the association
between dietary patterns and risk of coronary artery disease
(CAD) in women and found a lower risk of CAD among patients
of higher quartiles of the prudent pattern high in fruits, vegetables,
legumes and whole grains after 12 years follow-up. Interestingly,
our patients in the top quartile of healthy pattern had a lower serum
LDL and TC and higher HDL concentrations. These findings were
in agreement with our previous report in patients with metabolic
syndrome,® as well as previous findings by Esmailzadeh®® and
Gadgil?” reporting the lower prevalence of metabolic syndrome
components and lower LDL concentrations in top quartiles of
healthy patterns in the general population. Additionally, men in
top quartiles of healthy pattern had also higher serum creatinine
concentrations. This might be attributed to a higher muscular
mass in men rather than women.?

Unlike the healthy dietary pattern, semi-Mediterranean dietary
pattern, which was high in fruit, dried fruit, yellow vegetable
and other vegetables, nuts and olive was associated with more
probability of being male, higher prevalence of smoking and
drinking and low CRP concentrations in women against higher TG
concentrations in men. Mediterranean diet, which is characterized
by the use of olive oil, as the major source of fat, abundance of fruit
and vegetables, and a moderate consumption of fish is associated
with lower incidence of cardiovascular disease and myocardial
infarction as well as reduction of all cause and cause-specific
mortality.?3° Numerous previous evidences suggest the protective
role of Mediterranean diet against developing diabetes.32 The
major protective characteristics of this diet is higher content of
fiber and monounsaturated fatty acids, a lower content of saturated
fatty acid, which improves lipid profile, glycemic load and
promotes insulin sensitivity.*® The unexpected finding of high TG
concentrations in males of top quartiles of semi- Mediterranean
pattern might be attributed to higher smoking habits in top
quartiles of this pattern as confirmed in previous researches.®
Higher number of men compared with women in top quartiles is
in parallel of higher smoking habits. Previous findings by Haglin®
also highlighted the higher serum TG concentrations in smoker
men with type 2 diabetes. This relationship between smoking and
serum TG also existed after adjusting for confounding effects of
age and other CVD risk factors.

Consistent with our report, Nettleton, et al.®* reported an
inverse relationship between fruits, nuts and pattern of green
leafy vegetables with CRP concentrations. They also reported
an inverse relationship between vegetable and fish pattern with
serum IL-6 concentrations.

CAD and atherosclerosis are all inflammatory process and CRP
has been proposed as a potential tool in the prediction of coronary
artery disease.®"* This implies that measures designed to reduce
the inflammatory process could reduce the risk of CAD. Numerous
studies have evaluated the role of the traditional Mediterranean
diet in protecting against inflammation and coagulation process. In
a study by Chrysohoou, et al. participants in the highest quartile of
the Mediterranean diet had 20% lower CRP levels (P = 0.015) as
compared to participants in the lowest quartile.* In another study
by Richard,** Mediterranean diet reduced CRP concentrations by
26.1% in patients with metabolic syndrome even without weight
loss. In our analysis,the intermediate pattern that was high in fish
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and other sea products, fresh fruit juice and vegetable oils was
associated with lower prevalence of diabetes, hyperlipidemia,
hypertension and higher smoking and drinking habits. The major
component of this pattern with high matrix loading factor was
fish and sea products high in ®-3 poly-unsaturated fatty acids and
numerous evidences has confirmed their protective role in the risk
of type two diabetes and other chronic disease.* Accordingly,
women had lower serum TG concentrations as expected, while
men had higher TG concentrations. Again,this could be attributed
to higher smoking habits in men of the intermediate pattern.
Another possible contributing factor in high TG concentrations
in this pattern is a high consumption of sweets and desserts
in this pattern as the major differentiating factor from semi-
Mediterranean pattern.

The neo-traditional pattern with the major contributors including
butter, refined grains, hydrogenated fats, doogh and kashk was
associated with a higher BMI and a lower incidence of diabetes
and hypertension. Doogh and kashkare low fat dairy product used
in the Iranian dietary style. The high calcium content of dairy
products could be partly accounted for the observed lower risk
of hypertension in this dietary pattern; numerous evidences are
in accordance with these findings.*?*® Same as our findings, these
studies also found the protective role of low-fat dairy products
but not high fat dairies. Alonso* suggested that probably higher
saturated fat content of high fat dairy products may neutralize the
beneficial effect of dairy consumption.Therefore, foods that are
high in fat, such as whole-fat dairy foods, might hinder calcium
absorption via increasing saponification rate of calcium and
therefore reducing the bioavailability of calcium. Several possible
mechanisms are higher angiotensin converting enzyme inhibitory
peptides in milk proteins such as caseins and whey proteins,
which have been shown to significantly reduce blood pressure in
animal models.* Accordingly, high BMI in top quartiles of this
pattern can also be attributed to anti-adipogenic effects of high
calcium intakes by increasing adipose tissue, intracellular calcium
concentrations, and inhibiting lipogenesis.*#

High serum concentrations of TG were also a feature of the top
quartile of the western pattern. Western pattern high in processed,
red and organ meats, egg and high-fat dairy products are known
dietary risk factors for increase TG and inducing dyslipidemia in
diverse populations.®

Our findings regarding the association of biochemical parameters
with dietary patterns were different in two genders. Baseline values
of biochemical risk factors, including: obesity, hypertension,
hypercholestrolemia and diabetes were more prevalent among
women.’ These gender differences influenced their association
with dietary patterns. The frequency and characteristics of the risk
factors among women with coronary disease seem different from
those of men. In fact, women are more likely to have modifiable
risk factors that are related to life habits, such as obesity and
physical inactivity.**-t Moreover, we have shown previously that
their self-concept of health as reflected by the quality of life is
poor compared to men with CAD.*

The current study also has several limitations. We did not
evaluate the physical activity and its relationship with dietary
patterns and study parameters. Thus, further studies are warranted
to evaluate effects of gender difference in the relationship between
physical activity and dietary patterns. Moreover, we did not know
the dietary patterns of our patients before being candidates of
CABG. Therefore, we cannot precisely claim that their current
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dietary pattern is different from the pattern they followed before
becoming patient or not.

In conclusion, the results of this study provide evidence
of the potential protective role of healthy pattern and semi-
Mediterranean dietary pattern in men and women awaiting
coronary artery bypass graft surgery. These dietary profiles are
characterized by higher intake of fruits, vegetables, nuts and
olive. On the other hand, higher content of doogh and kash as
low-fat dairy products might contribute to lower prevalence of
hypertension and diabetes in neo-traditional dietary pattern. These
findings need to be supported by further prospective studies and to
more clarify gender differences in the association between dietary
habits and lifestyle schedule with CAD risk factors.
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