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Abstract

Background: High blood pressure is known as a major risk factor for myocardial infarction and renal impairment. Various factors,
including the pattern of food intake and physical activity, are effective in the incidence of hypertension.
Objectives: This study aimed at evaluating the relationship between dietary factors and hypertension in Hormozgan Province,
South of Iran.
Methods: This descriptive study was conducted on 5075 adults aged more than 18 years from Hormozgan in 2016. Samples were
selected through cluster sampling and randomly. The subjects’ information, including demographic information, dietary intake,
anthropometric status, and blood pressure, were collected.
Results: The high blood pressure in men was higher than in women. There was a significant relationship between systolic and
diastolic blood pressure and age, body mass index, wrist and waist circumference, and waist-to-hip ratio. There was a statistically
significant reverse relationship between hypertension and fruits intake, dairy products, fish, and decrease meat and nonalcoholic
drink consumption.
Conclusions: Regarding the high prevalence of hypertension among people and its strong association with food intake, improving
dietary patterns should be considered as an essential preventive action.
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1. Background

Cardiovascular disease accounts for nearly 30% of all
deaths worldwide. High blood pressure and metabolic syn-
drome are the most important risk factors for cardiovas-
cular disease (1). More than 25% of American and Cana-
dian adults suffer from high blood pressure (2). In gen-
eral, it is anticipated that the number of individuals with
high blood pressure worldwide will reach 1.6 billion by
2025 (3). The prevalence of hypertension is increasing in
the Iranian population, as 26 out of about 100 people have
high blood pressure, of whom about 13 individuals are un-
aware of their high blood pressure (4). There are several
strategies for controlling high blood pressure, including
changing lifestyle and drug therapy (5). Several studies
have shown that lifestyle changes, such as increasing phys-
ical activity, fitness, body mass index (BMI), and reduction
of the consumption of sodium and alcohol lead to lower
blood pressure (6). Lifestyle-related interventions and diet

are important behavioral strategies for reducing the risk
of cardiovascular disease (7). The Dietary approach to pre-
vent hypertension (DASH), which is associated with the
consumption of fruits and vegetables, low-fat dairy prod-
ucts, whole grains, nuts, and fish also limits the use of red
meat, saturated fats, sweets, and sweetened drinks and is
effective in reducing blood pressure (8). Considering the
Ir 1anian traditional eating habits and also because Hor-
mozgan Province is located near the sea, this study evalu-
ated the dietary factors affecting hypertension, especially
lifestyle-related factors in South of Iran.

2. Objectives

This study aimed at assessing the relationship between
dietary factors and hypertension in Hormozgan Province,
South of Iran.
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3. Methods

This cross-sectional descriptive study was conducted
on 5,057 adults aged over 18 years from Hormozgan
Province, South of Iran. Samples were selected through
cluster sampling and randomly. The clusters were 100 pub-
lic health centers chosen randomly from the rural and ur-
ban areas of Hormozgan, and 50 individuals were selected
from each cluster. The study was approved by the Ethics
Committee of the Hormozgan Medical University. Demo-
graphic information, including age, marital status, and so-
cioeconomic characteristics, such as education level, oc-
cupation, dietary intake, and anthropometric status, were
collected using a questionnaire. The subjects’ nutritional
patterns, including mean daily, weekly, and monthly serv-
ing of fruit and vegetable, fish, meat, nonalcoholic drinks,
milk, dairy, and cereals per were also questioned.

Blood pressure was measured twice for each person
at intervals of 20 min using the Omron blood pressure
measuring device in a sitting position by trained nurses
at home. The average of the two measurements was used
for data analysis. Hypertension was defined as (A) systolic
blood pressure (SBP) > 140 mmHg and/or diastolic blood
pressure (DBP) > 90 mmHg, according to the ESC/ESH 2018
guidelines; (B) self-reported hypertension; and (C) self-
report of antihypertensive medication use.

Data analysis was done by SPSS software. To examine
the relationship between anthropometric status and age
and hypertension, the Mann-Whitney test (nonparamet-
ric) and independent t-test were used. The relationship
between socioeconomic variables and hypertension was
measured by the chi-square test. Multiple logistic regres-
sion was used to find the relationship between dietary in-
takes and blood pressure after adjustments for age and
BMI.

4. Results

The prevalence of hypertension in the studied popu-
lation was 23.2%. Anthropometric characteristics, age, so-
cioeconomic status, and blood pressure of the participants
are presented in Table 1. Marital status, education, and
occupation of the subjects were significantly correlated
with blood pressure. The results showed that being single
and unemployed and a low level of literacy affected blood
pressure. Hypertension was higher in men (25.9%) than
in women (21.6%). The prevalence of systolic and diastolic
blood pressure was 18.6%, 19.1% in women, and was 23.4%
and 21.5% in men, respectively. There was a statistically sig-
nificant relationship between systolic and diastolic blood

pressure and age, BMI, wrist and waist circumference, and
waist-to-hip ratio (Table 1). Also, there was a statistically
significant relationship between taking fruits, dairy prod-
ucts, and fish and a lower chance of developing hyperten-
sion (Table 2). For example, people who consumed four
servings of fruits a day had about a 51% lower risk of de-
veloping hypertension than those consumed one serving
of fruits. Meat and beverage consumption was also asso-
ciated with a higher chance of developing hypertension.
People who consumed two glasses of beverage a week had
a 22% lower chance of hypertension than those who con-
sumed more than four glasses per week (Table 2). It is note-
worthy that to increase the accuracy of these correlations,
the controlling factors, such as age and BMI, were adjusted.

5. Discussion

The prevalence of hypertension in the studied popu-
lation was 23.2%. Our results were consistent with those
reported in a study conducted on 1,235 workers of the oil
company in Kharg Island with the same climate; however,
they did not eat homemade foods (9). The Safari Morad-
abadi (10) studied 1531 individuals aged over 30 years in
Bandar Abbas and estimated the prevalence of hyperten-
sion to be 35.3%, which was more than our results and can
be due to the higher age range of the subjects or chang-
ing in their lifestyle through these four years (2012 - 2016).
People living in areas near the sea in the South and North
of Iran eat more fish, whereas those in living in the center
of Iran and the west and east areas with cold climates take
more red meat with high fat. The consumption of salt in
the southern areas is more than other areas due to the spe-
cific dressing used in this area and the heat, as well.

The marital status, education, and occupation of the
participants were significantly associated with hyperten-
sion. These results showed that single and unemployed
people with a lower level of education had higher blood
pressure. Regarding the level of education and occupation,
several studies have shown the results consistent with our
study (11). Most studies have shown that marriage reduces
the risk of hypertension (12). However, Jiang et al. (13) could
not find a relationship between marital status and occupa-
tional position and hypertension. Being single, especially
among older adults, as well as unemployment, cause a lot
of mental engagement for people leading to an increase in
stress and anxiety, and ultimately high blood pressure. In-
deed, individuals with a higher level of education are more
informed about how to prevent hypertension.

In the present study, the prevalence of hypertension in
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Table 1. Distribution of the Anthropometric Variables, Social Characteristics, Age, and Sex in People Aged Over 18 Years in Hormozgan in Terms of Systolic and Diastolic Blood
Pressurea

Variables
Individuals with High

SBP (N = 1042)
Individuals with

Normal SBP (N = 4010)
Individuals with High

DBP (N = 1016)
Individuals with

Normal DBP N = (2047)
P Value4b . c

SBP DBP

Age 56.4 ± 15.04 43.6 ± 13.2 50.7 ± 14.9 45.1 ± 14.2 < 0.001 < 0.001

Sex < 0.001 0.03

Female 485 (46.7) 1585 (39.6) 445 (44) 1620 (40.3)

Male 553 (53.2) 553 2420 (60.4) 567 (56) 2402 (59.7)

Marital status < 0.001 0.01

Single 822 (80.3) 3414 (86.5) 834 (83.3) 3396 (85.7)

Married 32 (3.1) 262 (6.6) 55 (5.5) 236 (6)

Widow/divorced 170 (16.6) 272 (6.9) 112 (11.2) 330 (8.3)

Educationd < 0.001 0.99

Illiter-
ate/elementary

634 (70.7) 1959 (56.9) 521 (59.8) 2068 (59.7)

Guid-
ance/diploma

218 (24.3) 1177 (34.2) 279 (32) 1113 (32.1)

Academic 45 (5) 309 (9) 71 (8.2) 282 (8.1)

Occupation < 0.001 < 0.001

Unem-
ployed/housewife

660 (66.2) 2610 (67.2) 618 (63.6) 2647 (67.9)

Manual worker 90 (9) 512 (13.2) 83 (8.5) 519 (13.3)

self-employment 107 (10.7) 311 (8) 118 (12.1) 298 (7.6)

Employee 140 (14) 449 (11.6) 153 (15.7) 434 (11.1)

Body mass index 5.2 ± 25.8 24.8 ± 6.3 26.4 ± 5.09 24.7 ± 6.3 < 0.001 < 0.001

Wrist 17.3 ± 8.04 16.9 ± 5.9 17.4 ± 8.03 16.8 ± 5.4 < 0.001 < 0.001

Waist 90.9 ± 14.8 85.7 ± 17.2 91.3 ± 15.5 85.6 ± 17.05 < 0.001 < 0.001

Waist-to-hip ratio 0.92 ± 0.10 0.88 ± 0.16 0.91 ± 0.11 0.88 ± 0.16 < 0.001 < 0.001

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.
aValues are expressed as No. (%) or mean ± SD.
bA comparison of the normal quantitative variables between the two groups was done by independent t-test and non-normal quantitative variables was applied the
Mann-Whitney test.
cTo compare qualitative variables between two groups, the chi-square and Fischer’s exact tests were used.
dThere was a relationship between the level of education (qualitative) and diastolic blood pressure (quantitative) (P < 0.001).

men was higher than in women. Although several studies
have proved that in adolescence, blood pressure in men is
higher than the women, consistent with most studies (14),
we found that hypertension increased with aging. This
increase can be attributed to hormonal changes and in-
creased vascular resistance due to vessel wall thickening.

In the present study, by an increase in BMI and waist-
hip ratio, the blood pressure increased, which is consistent
with other studies (15). Also, increased body fat is associ-
ated with an increase in the risk of metabolic diseases, such
as blood pressure, diabetes, and dyslipidemia (16).

In our study, there was a reverse correlation between
the consumption of fruits, dairy products, low-fat red meat
(goats) with hypertension. Taking these foods has not con-
sidered a healthy diet, a food pattern, including all types
of foods, and eating a varied and balanced diet. Several
studies have confirmed the association between the con-
sumption of vegetables and fruits and a reduction in blood
pressure (17). Minerals in vegetables and fruits (especially

potassium and magnesium) (18), the presence of various
antioxidants (19), and fiber (20) in vegetable-based foods
are important factors in reducing blood pressure.

There was a reverse correlation between fish intake and
hypertension in this study.

Although Ke et al. (21) showed the effect of fish con-
sumption on a reduction in both systolic and diastolic
blood pressure, Gillum et al. (22) could not demonstrate
the impact of the fish consumption on blood pressure.
We found the effect of dairy products on the reduction of
blood pressure, which can be attributed to the high con-
tent of calcium and magnesium available in dairy prod-
ucts and has been confirmed by several studies, as well (23).
Also, the proteins of the milk, including casein and whey,
have a blood pressure-lowering effect (24).

In this study, there was a significant relationship be-
tween blood pressure and nonalcoholic drink (artificial
sweeter), which has confirmed by several studies (25). High
levels of fructose (a simple sugar), high glycemic load, and
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Table 2. Relationship Between Systolic and Diastolic Blood Pressure and Dietary Intake in People Aged Over 18 Years in Hormozgana , b

Food Intake
(Weekly)

Individuals
with High SBP (N

= 1042)

OR (CI %95) Adj-OR (CI
%95)

Individuals
with High DBP

(N = 1016)

OR (CI %95) Adj-OR (CI
%95)

Individuals
with HTN (SBP
and DBP) (N =

1395)

Adj-OR (CI
%95)

Fruits

1 Servingc 158 (23.3) Ref Ref 147 (21.7) Ref Ref 205 (30.3) Ref

2 Servings 252 (20.7) 0.85 (0.68 -
1.07)

0.94 (0.74 -
1.2)

226 (18.6) 0.82 (0.65 -
1.03)

0.86 (0.68 -
1.1)

307 (25.2) 0.83 (0.66 -
1.04)

3 Servings 299 (19.1) 0.77 (0.62 -
0.96)d

0.99 (0.78 -
1.2)

322 (20.5) 0.93 (0.74 -
1.1)

1.06 (0.84 -
1.3)

433 (27.6) 1.07 (0.86 -
1.3)

4 Servings 50 (11.8) 0.44 (0.31 -
0.62)d

0.5 (0.35 -
0.73)d

46 (10.8) 0.43 (0.3 -
0.62)d

0.47 (0.33 -
0.68)d

68 (16) 0.49 (0.35 -
0.67)d

Fish

None 96 (23.2) Ref Ref 90 (21.8) Ref Ref 128 (31) Ref

1 Serving 212 (20) 0.82 (0.62 -
1.08)

0.82 (0.6 -
1.1)

212 (20) 0.89 (0.68 -
1.1)

0.89 (0.67 -
1.1)

293 (27.6) 0.85 (0.65 -
1.1)

2 Servings 339 (20.5) 0.85 (0.66 -
1.1)

0.84 (0.63 -
1.1

328 (19.9) 0.89 (0.68 -
1.1)

0.86 (0.66 -
1.1)

450 (27.3) 0.81 (0.63 -
1.04)

More than
2 Servings

377 (20.9) 0.87 (0.67 -
1.1)

0.77 (0.58 -
1.03)

364 (20.2) 0.9 (0.69 -
1.1)

0.85 (0.65 -
1.1)

495 (27.4) 0.77 (0.6 -
0.98)d

Meat

None 398 (25.3) 1.4 (1.06 -
1.09)d

1.04 (0.76 -
1.4)

352 (22.3) 1.1 (0.86 - 1.5) 0.99 (0.74 -
1.3)

497 (31.6) 0.94 (0.71 -
1.2)

1 - 2
Servings

558 (18.5) 0.95 (0.72 -
1.2)

0.73 (0.54 -
1.05)

571 (19) 0.95 (0.72 -
1.2)

0.84 (0.63 -
1.1)

770 (25.6) 0.73 (0.56 -
0.96)d

More than
2 servings

68 (19.2) Ref Ref 70 (19.8) Ref Ref 98 (27.7) Ref

Milk (daily)

None 546 (20.7) Ref Ref 536 (20.4) Ref Ref 733 (27.8) Ref

Up to 2
servings

415 (21.1) 1.02 (0.88 -
1.1)

0.95 (0.81 -
1.1)

397 (20.2) 0.98 (0.85 -
1.1)

0.96 (0.82 -
1.1)

557 (28.3) 0.97 (0.85 -
1.1)

2 - 4
Servings

39 (20.5) 0.98 (0.68 -
1.4)

0.77 (0.51 -
1.1)

32 (16.8) 0.79 (0.53 -
1.1)

0.66 (0.44 -
1)

46 (24.2) 0.67 (0.46 -
0.96)d

More than
4 servings

26 (18.3) 0.85 (0.55 -
1.3)

0.75 (0.46 -
1.2)

29 (20.4) 1 (0.66 - 1.5) 0.94 (0.61 -
1.4)

33 (23.2) 0.71 (0.46 -
1.09)

Unrefined
cereals

None 41 (34.2) 2.25 (1.5 -
3.3)d

1.1 (0.74 - 1.7) 33 (27.5) 1.6 (1.07 -
2.4)d

1.1 (0.74 - 1.7) 51 (42.5) 1.2 (0.85 -
1.8)

2 - 4
Servings

367 (24) 1.37 (1.1 -
1.5)d

1.1 (0.97 - 1.3) 334 (21.8) 1.1 (1.02 -
1.3)d

1.09 (0.93 -
1.2)

455 (29.8) 1.03 (0.89 -
1.1)

More than
4 servings

617 (18.7) Ref Ref 625 (19) Ref Ref 861 (26.1) Ref

Nonalcoholi c
drink

None 526 (24.5) 1.5 (1.2 - 1.8)d 1.1 (0.97 - 1.4) 496 (23.1) 1.2 (1.03 - 1.4) 1.09 (0.91 -
1.3)

675 (31.4) 1.07 (0.9 -
1.2)

Up to 2
servings

302 (18) 1.02 (0.84 -
1.2)

0.85 (0.69 -
1.06)

280 (16.7) 0.82 (0.68 -
1)

0.77 (0.62 -
0.94)d

401 (23.9) 0.78 (0.65 -
0.94)d

Up to 4
servings

197 (17.6) Ref Ref 217 (19.5) Ref Ref 290 (26) Ref

Abbreviations: Adj-OR: adjusted odds ratio; BMI, body mass index; DBP, diastolic blood pressure; HTN, hypertension; SBP, systolic blood pressure.
aValues are expressed as No. (%) or median (range).
bTo compare qualitative variables between two groups, multiple logistic regression adjusted for age and body mass index was used.
cThe “serving size” indicates the amount of food stated in the United States Department of Agriculture (USDA) Food Guide Pyramid and My Pyramid.
dP value < 0.05.

calories of nonalcoholic drinks cause weight gain, abdom-
inal fat, high blood pressure, insulin resistance, and dys-

lipidemia that ultimately lead to metabolic syndrome, di-
abetes, and cardiovascular disease (26).
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There was a significant reverse relationship between
the consumption of meat and blood pressure in this study;
however, previous studies have shown that the high con-
sumption of meat, especially red meat, may contribute to
hypertension (27). A few prospective studies have been con-
ducted on the relationship between meat consumption
and the risk of high blood pressure. In the South of Iran
and Hormozgan, people prefer to eat goat meat instead of
sheep meat with lower fat. Wang et al. (27) found that con-
sumption of red meat was associated with hypertension;
however, there was no relationship between eating poul-
try meat and blood pressure.

A large sample size selected from all cities of Hormoz-
gan Province was the strength of this study that made it
as a large study conducted to assess the status of hyper-
tension in Hormozgan Province. The lack of a food fre-
quency questionnaire to examine the nutritional status of
the subjects was the weakness of this study. Although in
most cases, dietary recall, food records, and food frequency
were used to obtain food intake, due to the large sample
size, the subjects’ low level of knowledge, and the lack of
an experienced nutritionist through the research, a ques-
tionnaire that was short and easy to understand was used.
It is hoped that more accurate and comprehensive infor-
mation can be obtained in the coming years on the food
intake pattern of the people living in the province.

5.1. Conclusions

The food intake pattern was strongly linked to blood
pressure; therefore, receiving fruits, fish, and dairy prod-
ucts can decrease blood pressure. Also, increased meat
and nonalcoholic drinks consumption can negatively af-
fect blood pressure.
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