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Dietary patterns and the consumption of some
macronutrients could influence hypertension as a public health problem. This study
was conducted to identify dietary patterns and compare the intake of some
micronutrients, as well as food groups, according to the Dietary Approach to Stop
Hypertension (DASH) guidelines.

This cross-sectional study assessed the dietary patterns of
101 people with mild to moderate hypertension who were randomly selected among
outpatients attending hospital clinics and health centres at Zanjan. Food intake data
were collected using the food frequency questionnaire (FFQ) and three-day food
diaries. Factor analyses and binary logistic regression were used to identify dietary
styles and the associations between types of dietary patterns and hypertension,
adjusted for covariates.

Two main dietary patterns were identified, including the DASH-style dietary
pattern and the modern dietary pattern which contains high intakes of fast foods, junk
foods, animal fat, organ meat, chicken, tea, and coffee. A greater odds ratio for
hypertension (odds ratio: 3.95; 95% CI: 0.91-17.2) was found at the first quartile of
the modern pattern compared to the last one, adjusted for confounding variables. Also,
patients at the last quartile of the DASH-style pattern received significantly more
sodium (P=0.02). Hypertensive patients consumed more sodium and less potassium,
calcium, and magnesium than given in the DASH recommendations for both identified
dietary patterns.

Two main dietary patterns were found in hypertensive patients.
Considering both dietary patterns and micronutrient intake in prevention programs
for hypertensive patients is suggested. Future research is recommended.

Dietary Approach to Stop Hypertension (DASH), Hypertension,
Magnesium, Potassium, Sodium
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Introduction

Hypertension (HTN) is considered a silent killer as it
can cause cardiovascular disease (CVD), stroke, renal
diseases, and even death (1). Trends suggest an
increase in adults suffering from high blood pressure
by 2025 (2). It has been proven that HTN is a
multifactorial public health concern with multiple
genetic, environmental and lifestyle implications (3, 4).
Moreover, evidence shows that an unhealthy diet and
unhealthy behavior are associated with increased odds
of HTN (5). Nutritional transitions in dietary choices
from a traditional (natural) to a Western-style diet has
led to increases in the incidence and prevalence rates of
chronic diseases such as HTN (6). Diet is the most
important component of blood pressure (BP) control.
Since food items are consumed in combination, and
because of the interaction among nutrients, it is applied
the dietary pattern to be measured along with nutrient
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intakes. A dietary pattern consisting of various
foodstuffs can reflect a habitual food pattern and
nutrient intake to explain the relations between diet and
various diseases (7). Past studies have revealed that the
vegetarian pattern has a protective effect, while the
Western-style diet has been related to a higher risk for
HTN (8). The Dietary Approaches to Stop
Hypertension (DASH) diet is recommended by the
American Heart Association and the National Institutes
of Health in the USA for managing BP and protecting
heart health (9). In this dietary approach, the increased
intake of fruits, vegetables, and low-fat dairy products
is suggested, and foods that are high in saturated fat is
discouraged which would result in lower total dietary
fat as well as cholesterol (10). A large body of evidence
has demonstrated the benefits of the DASH diet on BP,
plasma glucose, lipid profiles, and CVD mortality due
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to its higher potassium, calcium, and magnesium intake
and lower sodium intake (11-15). Evidence supports
the idea that dietary potassium, calcium, and
magnesium intake are lower in hypertensive patients
compared to healthy people (16).

Due to the high incidence and prevalence of
cardiovascular diseases in the Iranian population (17)
and the strong association between diet and
cardiovascular diseases (18), the assessment of dietary
patterns in people with high blood pressure is important
in achieving better management of hypertension. As
dietary patterns are different among various cultures
due to differences in food types, preferences, and
religions (19), further research is needed to clarify the
association between dietary patterns and high blood
pressure in different countries. Iran is a multi-cultural
country with various dietary habits. To the best of our
knowledge, there is no evidence comparing the dietary
patterns or effective nutrient intakes to the DASH
recommendations in the city of Zanjan, nor have their
associations with blood pressure been investigated.
Therefore, this study was conducted to assess dietary
patterns and their associations with systolic and
diastolic blood pressures (SBP and DBP) as well as
lipid profiles in hypertensive patients. Additionally,
nutrient intakes were compared to the DASH
recommendations in order to find solutions in planning
programs for hypertensive patients in this region.

Materials and Methods
Study Population, Setting, and Design

This cross-sectional study, which was carried from
June to September 2018, assessed 101 people with mild
to moderate hypertension who had participated in a
randomized clinical trial about HTN
(IRCT20180224038850N1), and were randomly
selected among outpatients attending to the Vali-e-Asr
Hospital, Shafyieh, and health centers of Zanjan
University of Medical Sciences, Iran. The present
study was performed in accordance to the ethical
standards as laid down in the Declaration of Helsinki,
and ethical approval was obtained from the Research
Committee of Zanjan University of Medical Sciences
(Code Number: IR.ZUMS.REC.1396.302). Patients
aged between 18 and 45 years with mild HTN (20)
(SBP 140-159 mmHg, and DBP 90-99 mmHg), or
moderate HTN (20) (SBP 160-179 mmHg, and DBP
100-109 mmHg) whose hypertension was previously
diagnosed by physicians, were included in the study.
Patients with a history of angina pectoris, type 2
diabetes, renal diseases in addition to pregnant and
lactating people were excluded from the study.
Participants on a special diet and intake of dietary
supplements were also excluded from the study.

BP, Physical Activity and Stress Measures

The SBP and DBP were measured using the Micro-
life AG1-40 pressure gauge (0.lmmHg accuracy).
Physical activity (PA) was assessed using the short form
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of the International Physical Activity Questionnaire
(IPAQ), which measures the physical activity in the last
seven days (21). The PA level was converted to minutes
per week and then reported as Met/Minutes/Week
multiplying the amount of physical activity
(minutes/week) by the coefficients (3.3 for walking, 4
for average activity, and 8 for intense activity). PA less
than 599 Met/min/week, 600 to 2999 Met/min/week,
and more than 3000 Met/min/week were considered as
poor, moderate and desirable PA, respectively. Stress
was assessed using the Cohen's perceived stress scale
with the highest score of 56 and the lowest score of zero
(22, 23). In the current study information about taking
Antihypertensive medicine, physical activity and stress
were collected among other confounding factors.

Dietary Intake

Dietary intake of all participants was collected. Also,
Food intake was obtained using the Food Frequency
Questionnaire (FFQ) (24) through face to face
interviews and 3-day food records (two regular days
and one holiday). Frequency consumption of food
items was recorded in a day, week, month and year
pattern. The weekly, monthly and yearly consumption
were converted to daily form by coefficients of 0.14,
0.032 and 0.0027, respectively. Food items were
grouped into 20 food groups (Table 1) based on
similarities in the nutrient profile to determine dietary
patterns. Dietary intake data were analyzed using the
N4 software (Nutritionist 4, First Data Bank, San
Bruno, CA, USA).

Anthropometric and Biochemical Parameters

The weight was measured for subjects wearing
minimal clothing using a Beurer-PS160 digital weigh
bridge (100 g). The participants’ height was measured
using meter in an standing position without shoes, while
their shoulders were in normal position. The waist
circumference was assessed with a suitable strip meter
(with accuracy of 5 mm) at the end of the normal
exhalation in the area between the iliac and lower rib
without pressure on the body surface. Body Mass Index
(BMI) was calculated using the weight division by
kilograms per square meter. Fasting venous blood
samples (3 cc) were taken from each participant to
measure blood lipid profile using an auto analyzer.

Statistical Analysis

In order to derive the dietary patterns, the Principle
Component Analysis (PCA) was used and the 48 items
of FFQ were divided into 20 food groups/items (25). The
maximum likelihood and varimax rotation (the rotated
loading factor matrix) were used for exploratory factor
analysis. The three principal factors were extracted with
eigenvalues higher than one. The scree plot of
eigenvalues was used to determine the number of factors
to retain (26). According to previous studies (27-29), the
derived dietary patterns were labeled according to the
food item/groups with an absolute factor loading greater
than 0.2. The component scores were computed for all
identified dietary patterns to determine the extent to
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which each subject complies with the identified dietary
patterns. Then, the scores were summed after
standardizing each variable to mean=0 and SD=1, and
were weighted with a coefficient score for the
corresponding component. A higher score for the dietary
pattern was considered as high intake of food
staffs/groups for the assessed diet, and a lower score was
considered as low intake. Final analysis was performed
by classifying the subjects into quartiles by considering
the lowest component score as the reference.

Statistical tests were performed using the SPSS 16
(SPSS Inc., Chicago, Ill., USA). The mean and standard
deviation (SD) were used to describe the numeric data,
and P-value<0.05 was considered as statistically
significant. The Kolmogorov Smirnov test was used to
check the normal distribution of the variables. Chi-
square and independent sample t-tests (or Mann-
Whitney) were used to compare qualitative and
quantitative variables between the quartiles of each food
pattern, respectively. To assess the interactions between
covariates (e.g. age, sex, waist circumference, BMI,
stress, antihypertensive drug intakes, physical activity,
and dietary pattern on the SBP and DBP, as well as TG
and TC) a binary logistic regression model was used in
which dependent variables were coded as a nominal
variable (above the 50" percentile or below the
50" percentile). It is recommended that the minimum
acceptable sample size to test the overall fit of regression
models be 50+8k, where k is the number of predictors

Table 1. Food groups used in factor analysis

(30). Therefore, with 8 predictors/ co-variates, as used in
this study, the required sample size would be 104,
indicating that the sample size is sufficient for doing the
binary logistic regression model.

Compliance with Ethical Standards

Informed consent was achieved from all participants
before data collection and getting blood samples. Ethical
approval was obtained from the Research Committee of
Zanjan University of Medical Sciences (Code Number:
IR.ZUMS.REC.1396.302).

Results
Identified Dietary Patterns

Eight dietary patterns were identified, in which the
first and the second one explained 21.94% of variances
in blood pressure. These patterns are named as follows:
1- the DASH-style dietary pattern including high
consumption of the legumes, soybean, fresh/dried
/cooked vegetables, fruits and natural fruit juices, eggs,
nuts, seeds fish, breads and grains ; 2- the modern
dietary pattern containing high intake of fast foods,
junk foods, animal fat, organ meat, chicken, tea and
coffee. Food groups and their factor loading are
presented in Tables 1 and 2.

Food groups Food items

Breads & grains
Rice
Fast foods

Restaurant’s diets & Canned
Foods

Dairy products
Liquid Oil
Olive and olive oil

Vegetable hydrogenated oils,
mayonnaise

Animal fats
Organ Meats
Red meat

Egg

Fish

Chicken

Nuts and seeds

Legumes & soybean

Fresh, dried and cooked vegetables,
fruits and natural fruit juices

Junk foods
Tea and coffee

Sweets and sweet beverages

All kind of breads, wheat, barely, corn
Rice
Pizza, hamburger, sandwiches, fried potato ,processed meat such as sausages, hot dog,

salami

All kind of restaurant’s & canned Foods

Milk, cheese, yogurt, dried whey
All types of liquid oils, except olive oil
Olive and olive oil

Solid Oils, margarine, mayonnaise

Ghee, butter, cream, rump
Organ meats (kidney, liver, ...)
Beef, lamb

Egg

All types of fishes

Chicken

All of nuts and seeds

all of beans, peas, lentil, soybean
Al of raw, cooked and frozen vegetables including potato, cucumber, tomato, kale, onion,

garlic, carrot, turnip, and all green leafy vegetables and all of fresh fruits and natural fruit juices

All salted foods (Pickles, sour, chips, ...)

Black/green tea and coffee
Cakes and cookies, chocolates, biscuits, desserts, jam, jelly, honey, sugary soft drinks,

Pepsi, liquor, soda, nectar, alcohol and beer
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Table 2. Factor loading of food groups

Food groups DASH-style Modern pattern
Legumes & soybean 0.733
Fresh, dried and cooked vegetables,

fruits and natural fruit juices Ue
Egg 0.547
Nuts and seeds 0.354
Fish 0.246
Breads & grains 0.218

Fast foods 0.732

Junk foods 0.706

Animal fats 0.319

Organ Meats -0.317

Chicken 0.256

Tea and coffee 0.217

Total variance: 21.94% 13.91% 8.03%

Table 3. Demographic, anthropometric and clinical variables in the quartiles of dietary patterns

Dietary pattern DASH-style o Modern pattern
Variables -valuef
Q1 Q4 Q1 Q4
Age, yr 40.8+5.3 40.6+3.6 0.9 40.2+4.6 40.9+3.1 0.49
Men 6 (26.1%) 6 (26.1%) 5(21.7%) 5 (21.7%)
Sex 0.8 0.6
Women 19 (24.4%) 19 (24.4%) 20 (25.6%) 20 (25.6%)
Single 2(66.7%) 0 1 (33.3%) 1 (33.3%)
Marital status 0.3 0.8
Married 23 (23.5%) 25 (25.5%) 24(24.5%) 24(24.5%)
Under diploma 16 (25%) 17 (26.6%) 17 (26.6%) 17 (26.6%)
Ed;’eza;"’“ Diploma 7 (28%) 5 (20%) 0.9 5 (20%) 7(28%) 0.09
University 2 (16.7%) 3 (25%) 3 (25%) 1(8.3%)
Yes 21(%28) 18(%24) 20(26.7%) 17(22.7%)
Drug 0.5 0.8
No 4(%15.4) 7(%26.9) 5(19.2%) 8(30.8%)
SBP, mmHg 144.4 +10.9 143 +12.7 0.68 144.4+ 10.1 142.7+ 10.5 0.42
DBP, mmHg 88.3+10.5 88.8+ 7.25 0.85 88.8 +10.1 86.9+ 8 0.82
Weight, kg 772+118 775+137 0.83 79.9+11.6 745+119 0.11
BMI, kg/m2 29.7+43 29.09 +5.07 0.63 312+54 28.8+ 3.9 0.07
Waist circumference, cm 101.7+£9.8 98.6 +11.9 0.3 103.1+10.8 99.3+95 0.2
PA
Met/min/week 41925+6088.1  4132.3+5508.6 0.97 3893.3+7203.02  2559.5 + 3221.7 0.4
Stress 27.04 £ 6.6 26.6 5.4 0.79 253+7.1 28.52+4.5 0.06
TC, mg/dl 146.04 + 23 1452+ 275 0.91 136.52 +25.1 162.4 + 66.8 0.07
TG, mg/dl 175.1+ 108.3 159.6 + 80.5 0.58 177.2 + 69.8 134.2 + 55.2 0.02

T p value assessed by independent sample t-test (or Mann-Whitney) for quantitative and Chi-square test for qualitative variables
Q1: the first quartile; Q4: the last quartile; SBP: systolic blood pressure; DBP: diastolic blood pressure; PA: physical activity level; TC: total cholesterol; TG: triglyceride
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Table 4. Modeling of blood pressure and lipid profile in two major identified dietary patterns

Quartiles of dietary pattern

Q3

Q1

Q2 Q4

Ref p* 95% ClI Pf-value B 95% CI P-value B 95% CI P-value
DASH style SBP
Unadjusted 0 0.56 0.17; 1.78 0.32 1.01 0.33; 3.08 0.98 0.66 0.21; 2.09 0.48
Adjusted @ 0 0.53 0.14;1.94 0.34 1.2 0.32; 4.25 0.8 0.72 0.21; 2.55 0.6
Adjusted ® 0 0.6 0.15;2.2 0.42 1.15 0.31;4.2 0.84 0.67 0.2;2.43 0.54
DBP
Unadjusted 0 0.57 0.14; 2.35 0.44 22 0.66; 7.4 0.2 0.95 0.26; 3.48 0.93
Adjusted ® 0 0.57 0.13; 2.47 0.45 2.03 0.54; 7.61 0.29 1.03 0.27; 4.02 0.96
Adjusted ® 0 0.64 0.14; 2.92 0.57 2.06 0.54; 7.89 0.29 0.96 0.24; 3.85 0.95
TG
Unadjusted 0 0.78 0.25;2.4 0.66 0.7 0.22; 2.25 0.55 0.92 0.29; 2.9 0.89
Adjusted @ 0 0.61 0.18; 2.14 0.44 0.73 0.19; 2.76 0.64 1.08 0.29; 3.98 0.9
Adjusted ® 0 0.54 0.15; 1.98 0.35 0.68 0.17; 2.66 0.57 0.83 0.21;3.32 0.79
TC
Unadjusted 0 0.78 0.25;2.4 0.66 0.85 0.26; 2.7 0.78 0.65 0.21; 2.06 0.46
Adjusted @ 0 0.85 0.26; 2.77 0.78 1.01 0.29; 3.49 0.99 0.7 0.21;2.31 0.55
Adjusted ® 0 0.71 0.2;2.48 0.6 0.9 0.24; 3.32 0.87 0.47 0.13;1.7 0.25
Modern SBP
Unadjusted 0 0.84 0.26; 2.7 0.76 1.3 0.42; 4.03 0.64 1.78 0.57; 5.57 0.32
Adjusted @ 0 0.98 0.25; 3.75 0.97 2.2 0.59; 8.03 0.24 3.3 0.81; 13.24 0.09
Adjusted ® 0 1.09 0.28; 4.35 0.89 212 0.57; 7.95 0.26 3.95 0.91;17.2 0.04
DBP
Unadjusted 0 0.56 0.16; 1.92 0.35 0.53 0.16; 1.81 0.31 0.59 0.17; 2.03 0.4
Adjusted @ 0 0.43 0.11;1.7 0.23 0.56 0.15; 2.08 04 0.66 0.17; 2.56 0.55
Adjusted ® 0 0.49 0.12; 1.99 0.32 0.53 0.14; 2.04 0.36 0.77 0.19; 3.23 0.73
TG
Unadjusted 0 0.4 0.12; 1.27 0.12 0.51 0.16; 1.66 0.26 0.22 0.06; 0.75 0.01
Adjusted @ 0 0.25 0.06; 1.02 0.04 0.64 0.17; 2.42 0.52 0.35 0.08; 1.37 0.1
Adjusted ® 0 0.29 0.06; 1.23 0.09 0.64 0.16; 2.46 0.5 0.39 0.09; 1.6 0.2
TC
Unadjusted 0 1.77 0.56; 5.57 0.32 231 0.72; 7.37 0.15 213 0.66; 6.88 0.2
Adjusted @ 0 212 0.59; 7.6 0.24 3.9 1.07;14.2 0.03 3.38 0.9; 12.65 0.07
Adjusted ® 0 3.43 0.85; 13.8 0.08 4.43 1.11;17.7 0.03 5.44 1.28; 23.17 0.002

Adjusted @

Adjusted (b): Adjusted @ plus physical activity and stress

: adjusted for age, sex, education, antihypertensive drug intakes, waist circumference and BMI;

DASH: dietary approach to stop hypertension; SBP: systolic blood pressure; DBP: diastolic blood pressure; TG: triglyceride; TC: total cholesterol
*

TAssessed by logistic regression model; B: Estimated regression coefficients of logistic regression model
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Table 5. Comparing Food groups and micronutrients intakes in the first (Q1) and last quartiles (Q4) of two
major dietary patterns

Dietary pattern DASH-style Modern pattern

variables o1 Q4 o1 Q4

Energy, kcal/day 1860.3+430.8 1897.1+504.4 0.82 1869.6+378.3 1775.4+£375.1 0.46
Sodium, mg/day 3338.7+978.7 2949.2+320.2 0.02 3493.3+907.6 3092.9+348.7 0.09
Potassium, mg/day 2011.9 + 694.5 2030.4+915.6 0.94 1916.5£690.1  1786.4 +541.3 0.54
Magnesium, mg/day 168.9 + 46.8 157.7+43.4 0.47 161.7+45.3 155.2+39.5 0.65
Calcium, mg/day 629.3 £173.7 598.6 + 163.5 0.60 590.6 + 138.8 565.3+112.7 0.55
Grains and breads, serving/day 12.97+£3.6 11.46+3.21 0.21 12.442.8 13.01+£3.98 0.62
Fruits, serving/day 2.08+2.34 2.01+1.75 0.90 2.16+2.3 1.88+1.6 0.67
Vegetables, serving/day 0.95+0.76 0.95+0.73 0.99 0.74+0.54 0.89+0.55 0.43
Red meat, serving/day 0.66+0.57 0.88+0.87 0.38 0.79+0.8 1.01+0.78 0.40
Chicken and fish, serving/day 1.85+0.83 1.36+0.82 0.09 1.90+0.8 1.27+0.76 0.02
Legumes and nuts, serving/day 0.72+0.96 0.5440.52 0.51 1.01+1.3 0.75+0.66 0.46
Dairy, serving/day 0.82+0.64 0.53+0.60 0.17 0.49+0.34 0.64+0.4 0.21
Qils, serving/day 6.57+1.86 7.13+1.33 0.53 6.78+2.42 7.47+2.9 0.44

Tp values are reported according to the independent sample t-test

Q1: the first quartile; Q4: the last quartile

Demographic, and Biochemical Measures Between
the First and Last Quartiles

With the exception of TG and stress at the modern
dietary pattern, which were significantly higher at the
Q4 compared to the Q1 (P=0.02 and P=0.06,
respectively), no significant difference was observed in
the other variables (P>0.05) (Table 3).

The analysis of the final logistic regression with
adjustment for the co-variates including age, sex,
stress, waist circumference, physical activity, BMI and
blood lipids, revealed that the modern dietary pattern
was positively associated with increased SBP
significantly (P=0.04), and the odds of having higher
blood pressure (SBP) with the modern dietary pattern
in Q4 would increase by 3.95 (95% CI: 0.91-17.2)
times greater compared to patients in Q1 (P=0.04).

In the adjusted model, the results showed that the
hypertensive patients in Q3 and Q4 of modern dietary
pattern had higher TC levels by 4.43 times (95% CI:
1.11; 17.7, P=0.03) and 5.44 times (95% CI: 1.28;
23.17, P=0.002) respectively, compared to the
reference quartile (Table 4).

Micronutrients Intake Compared to the
Recommended Amounts at the DASH Diet

Our results showed that hypertensive patients
consumed higher sodium, and lower potassium,
magnesium, calcium in their diet compared to the
recommended amounts in the DASH diet (<2300 mg,
4700 mg, 500 mg and 1200 mg, respectively). At the
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DASH-style group, patients significantly received
more sodium at the first quartile than the last one
(P=0.02). At the Modern-style group, patients received
lower white meats (fish and chicken) at the last quartile
compared to the first one (P=0.02) (Table 5).

Discussion

The main aim of this study was to determine the
dietary patterns of people with mild and moderate
hypertension and their associations with systolic blood
pressure (SBP), diastolic blood pressure (DBP), and
lipid profile. Micronutrient intake was also assessed
according to the DASH recommendations. To the best
of our knowledge, this is the first study to determine
dietary patterns as well as the dietary and micronutrient
intake of hypertensive patients compared to the DASH
recommendations in Zanjan, Iran. Zanjan is one of the
biggest cities located in the northwest of Iran. It is a cold
city located in a mountainous area where the Turkish
language and culture inform a special lifestyle and
dietary habits. Therefore, food preferences are different
from other regions. In this study, two main dietary
patterns (with high variances) were identified in
hypertensive patients. The DASH-style pattern
consisted of a high consumption of legumes, soybean,
fresh/dried/cooked vegetables, fruits and natural fruit
juices, eggs, nuts, seeds fish, breads, and grains;
meanwhile, the modern pattern included the high intake
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of fast foods, junk foods, animal fat, organ meat,
chicken, tea, and coffee. The results showed that after
adjusting for co-variates, the odds of the first quartile
(Q1) of the modern dietary pattern of increasing SBP is
3.95 times (95% CI: 0.91-17.2) greater than that of the
last quartile (Q4), representing a significant difference.
In the modern dietary pattern, TC was significantly
higher at the third and last quartiles compared to Q1
(P=0.03 and P=0.02, respectively) after adjusting for all
co-variates. In the adjusted model, hypertensive patients
at Q3 and Q4 of the modern dietary pattern had higher
TC levels by 4.43 times (95% CI: 1.11; 17.7, P=0.03)
and 5.44 times (95% CI: 1.28; 23.17, P=0.002),
respectively, when compared to the reference quartile
(Q1). Hypertensive patients with a DASH-style pattern,
meanwhile, received higher amounts of sodium at Q1
compared to Q4. Patients at the last quartile of the
modern dietary pattern consumed less white meat (fish
and chicken) than the first one (Q1). Hypertensive
patients in both major identified dietary patterns
consumed more sodium and less calcium, potassium and
magnesium  than indicated in the DASH
recommendations.

There are few studies about dietary patterns in
hypertensive patients, and no study was performed in the
city of Zanjan prior to now. In one study done on 973
hypertensive patients, the relationship among three types
of dietary patterns—including Western-style (loin meat,
margarine, coffee, nuts, sweets and desserts, seasonings,
and soda), healthy style (poultry, low-fat and high-fat
dairy products, vegetables, legumes, whole grains, fish,
and olives), and the traditional form (eggs, tea, juices,
refined grains, nuts, pickles, solid and liquid oils, sugar,
salt, and spices)—and BP were assessed. The traditional
style did not significantly correlate with high BP, while
the Western and healthy dietary styles had direct and
inverse associations with high BP. The target
population, sample size, and identified dietary patterns
in the above-mentioned study were different from the
current one (31). Three dietary patterns—including the
healthy dietary pattern (rich in fruits, olives, dairy,
chicken and fish, liquid oils, and canned foods), the
Western pattern (rich in carbohydrate drinks, prepared
foods, salmon snacks, mayonnaise, and organ meats),
and the mixed dietary pattern (rich in legumes, potatoes,
eggs, red meat, tea, and coffee) were identified in a study
on hypertensive patients, and the healthy style was
inversely related to elevated SBP in the adjusted models.
They concluded that following a healthy dietary pattern
reduced the risk of high BP by 26% (32). In the present
study, the DASH-style pattern was not associated with
SBP or DBP; however, the modern pattern increased the
risk of high SBP. One reason for this might be the
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elevated sodium and lowered potassium, magnesium,
and calcium intakes in the DASH-style dietary pattern.
Hypertensive patients with the DASH-style dietary
pattern received more sodium during the first quartile.
All patients in both identified dietary patterns consumed
more sodium and less potassium, calcium, and
magnesium than indicated in the DASH recommend-
dations. This suggests that additional information about
dietary patterns, food groups, and major elements such
as calcium, magnesium, potassium, and sodium is
necessary to provide useful recommendations for
hypertensive patients.

A 12-week clinical trial on Australian men compared
the effects of a DASH diet—containing >4 servings of
fruits, >4 servings of vegetables, >3 servings of low-fat
dairies, and ~4 servings of fat per day, as well as >3
servings of fish, ~1 cup of legumes, and <2 servings of
meat per week, plus ~ 30 gr of unsalted nuts 4 times per
week—uwith a conventional low-fat diet. It reported that
patients on the DASH diet showed 5.2+1.8 mmHg and
4.8+1.3 mmHg reductions in their SBP and DBP,
respectively (33). In a 9-week clinical trial, the effect of
the DASH diet—along with ~2 alcohol drinks, ~3
caffeinated beverages, and 2300 mg sodium per day,
accompanied by increased exercise—was compared
with no intervention in American hypertensive patients
(SBP: 130-170 and DBP: 80-100). The likelihood of
reducing BP using the DASH diet was 9.5 times (95%
Cl: -14.5, -4.5) and 5.3 times (95% CI: -8.5, -2.1) higher
than when modern diet was provided for SBP and DBP,
respectively (34).

Also, an Iranian clinical trial compared the impacts of
the DASH and usual diabetic diets on the SBP and DBP
of type 2 diabetic patients. In the DASH diet, patients
received ~5 servings of fruits, ~7 servings of vegetables,
~3 servings of dairy, ~5 servings of grains, and ~2300
mg of sodium per day; meanwhile, participants on the
usual diabetic diet consumed ~3 servings of fruits, ~4
servings of vegetables, ~2 servings of dairy, ~3 servings
of whole grains, and ~3000 mg of sodium per day. The
results showed a probability of reducing blood pressure
by 10.5 times (95% CI: -19.2, 1.8) and 8.8 times (95%
Cl: -17.1, -0.6) for SBP and DBP, respectively, when
compared to the usual diabetic diet (35). In this cross-
sectional study, hypertensive patients consumed lower
levels of vegetables, fruits, dairies, legumes, fish, and
poultry, but higher levels of sodium and fat. The DASH-
style diet was not associated with reductions in SBP and
DBP. Interestingly, patients on this style of diet
consumed more sodium and less potassium and
magnesium. Therefore, it seems that merely identifying
dietary patterns is not sufficient to reach the applied
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recommendations in these patients and that the amounts
of sodium, potassium, magnesium, and calcium being
consumed should also be considered.

The current study had some limitations. First, as this
study was cross-sectional, it could not determine the
causal-relationship between dietary patterns and
hypertension. Second, the likelihood of information bias
(recall bias) is high when using the FFQ for data
collection, which limits the reliability of findings for
patient’s dietary pattern. Also, the participants were
recruited from Zanjan, a city in the north-west of Iran
with special dietary habits and food preferences and a
different culture. Therefore, it might not be generalized
to other places and population.

Conclusion

Two main dietary patterns (i.e., the DASH-style
dietary pattern and the modern dietary pattern) were
dominant in the nutrition patterns of patients with
hypertension. The results showed that the modern
dietary pattern was associated with higher SBP and,
interestingly, that the DASH-style dietary pattern was
not associated with lower levels of SBP or DBP.
Hypertensive patients in both identified dietary patterns
consumed more sodium and less potassium, calcium,
and magnesium than expressed in the DASH
recommendations. The evidence in this study suggests
that following a healthy diet and achieving the
recommended intake of effective nutrients such as
calcium, magnesium, potassium, and sodium is
necessary to reach beneficial outcomes. Another indirect
but important finding of this study was that many
hypertensive  people  receiving treatment for
hypertension did not comply with the recommended
healthy diet to control their high blood pressure.
Hypertension with the high prevalence and incidence is
known as a public health problem globally. The key role
of a healthy diet (including micronutrients) in
controlling high blood pressure, and the insufficient
information available about the dominant diet in
hypertensive people show that there is still room to
conduct further research to address these issues. Future
research to replicate the present findings using a
prospective design is recommended.
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