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Abstract

Background: Controlling hypertension is a key component in the management of cardiovascular
risk factors and is an essential part of the prevention strategy.

Materials and Methods: This descriptive cross-sectional study was conducted in seven integrated
health centers covering most families in Bandar Abbas from July 2019 to February 2020. The sample
size was estimated to include 968 individuals. Independent samples t-test and Chi-square test were
used to compare groups. In addition, some factors affecting uncontrolled blood pressure were
identified using logistic regression.

Results: In this study, 68.4% and 31.6% were women and men, respectively, of whom 136 cases
were single, while 756 cases were married. With an increase in age, the prevalence of uncontrolled
hypertension in both genders showed a significant increase (P<0.001). Univariate logistic regression
(crude odds ratios, ORs) demonstrated that age over 60 years, smoking, diabetes mellitus, physical
inactivity, and the use of salt were the most important factors influencing the presence of uncontrolled
hypertension. According to the results of the multivariable logistic regression model, smoking was
the most important factor affecting the inability to control hypertension since controlling the effect
of other variables triggered the chance of not controlling hypertension in smokers as 2.76 times
higher than in non-smokers (adjusted OR: 2.76, 95% confidence interval: 1.05-7.26).

Conclusion: Since using table salt, a sedentary lifestyle, and smoking count as risk factors for
cardiovascular diseases, necessary prevention and treatment planning are strongly recommended
to control modifiable risk factors in this city through public education.
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Introduction

Hypertension is an important risk factor for
cardiovascular diseases (1). The aging population and the
developing world predict an increase in the prevalence
of hypertension so that the prevalence of hypertension
will grow by approximately 10% between the years
2000 and 2025, and about 560 million people will be
added to the hypertension group (2,3). Considering
the significant increase in the number of patients with
hypertension, planning for early detection is essential,
and the implementation of early detection approaches in
health care centers is a key step in cardiovascular disease
prevention strategies (4). Prevention and successful
treatment of high blood pressure play a key role in
reducing the burden of the disease and increasing life

expectancy in people (5). A review of the results of one
of the European registers has shown that on average,
only about 39% of patients with hypertension receive
adequate blood pressure control in health centers (6).
There are several reasons for uncontrolled
hypertension, including late or ineffective treatment, lack
of awareness about proper lifestyle, smoking, and lack of
physical activities. These factors can lead to severe and
irreversible changes in the cardiovascular system (7).
Several studies have supported the notion that early
control of blood pressure by a regular schedule at health
centers, a healthy diet, regular physical activity, and
lifestyle changes all reduce blood pressure more steadily,
resulting in a decline in the incidence of cardiovascular
diseases. However, there is still no clear and consensus
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opinion about an alternative treatment strategy at health
centers (8).

Some previous studies have focused on the relationship
between hypertension and anthropometric indices in
adults (9), as well as the study of cardiac risk factors in
patients with diabetes in Bandar Abbas based on the level
of literacy, knowledge, and awareness of diabetes-related
behavior (10).

Objectives

Considering the importance of blood pressure and
its close relationship with daily lifestyle and health
centers dispersal in different areas of Bandar Abbas,
Iran to provide health services, including hypertension
control, the current study aimed to examine the status of
hypertension and depending variables in this city.

Materials and Methods

This cross-sectional study was performed to record the
data of patients with hypertension in Bandar Abbas, Iran.
Data recording began from July 2019 to February 2020 in
seven integrated health centers with the covering capacity
of most families as the representatives of all health centers
with referrals of the patients with hypertension. The study
included all patients referred to seven integrated health
service centers in Bandar Abbas. Based on the formula
w and values d=0.0315, p=0.5, and z=1.96, the
sample size was estimated at 968 individuals. Patients
referred to these centers were included in the study
based on the inclusion criteria and the whole process
of completing the information and performing their
examinations; referrals were under the supervision of a
physician and experts from integrated health centers.

Data Recording Process

The collected data about participants were designed as
online checklist questions and completed by the experts
of the integrated health centers of each database. This
checklist contained 35 questions associated with the
patients’ demographic characteristics, blood pressure,
number and type of the applied drug, related risk factors,
diet and physical activity, patient’s clinical symptoms,
and possible consequences of hypertension. Overall,
15 questions concerning the patients’ demographic
information were completed by the very health center
experts where 20 questions were related to information,
history, and clinical examinations of the patients and
responded by assistants under the physicians’ supervision.
All these questions were designed online, which could be
facilitated by the special App installed on the computers
of the centers under study. The experts and doctors of
these centers were easily accessible, and the related data
about the patients under study were recorded on the
online checklist. According to the latest Joint National
Committee VII (JNC-VII) guidelines (11), hypertension
is defined as systolic blood pressure>140 or diastolic

blood pressure >90 mm Hg (Table 1).

The variables of the study, which were all qualitative,
were reported as frequencies and percentages. The study
variables (gender, age group, marital status, education,
job, type of consumed oil, sports [walking], use of table
salt, and smoking) were compared between hypertensive
groups (controlled and uncontrolled) the using chi-square
test. This test was also used to compare the relationship
between underlying disease and hypertension groups.
Further, some factors affecting uncontrolled blood
pressure were identified by logistic regression. This
test investigated the relationship between age, marital
status, family history, diabetes mellitus, sport (walking),
smoking, use of table salt, and time for diagnosis with
uncontrolled hypertension. Variables whose P value for
crude odds ratio (OR) was less than 0.2 were entered
into multivariate logistic regression. The area under the
ROC curve (AUC) was used to measure the diagnostic
ability of factors to predict patients with uncontrolled
hypertension. A model with AUC=1 perfectly
discriminates individuals as patients with controlled or
uncontrolled hypertension. Meanwhile, an AUC=0.5
implies that there is no difference between the values of
independent variables in the two groups. The AUC values
were divided into 0.5-0.6, 0.6-0.8,0.8-0.9, and 0.9-1.0 as
poor, fair, good, and excellent performance, respectively
(12).

Results
In this study, 968 patients out of a bulk of the population
from Bandar Abbas were divided into four age groups less
than 40 years, 40-49 years, 50-59 years, and more than
or equal to 60 years with a mean age (+SD) age of 58.03
(£12.91). Of these, 606 (68.4%) cases were women, while
280 (31.6%) cases were men; in addition, 136 and 756
cases were single and married, respectively. With respect
to the age status of the participants, the mean age of men
(60.30 £ 14.61) significantly differed (P=0.002) from that
of women (57.10 £ 11.95). The prevalence of uncontrolled
hypertension was 90 (17.8%) in women and 60 (11.9%)
in men; however, with increasing age, the prevalence of
uncontrolled hypertension in both genders represented a
significant increase (P<0.001) (Table 2).

The prevalence of other risk factors and some

Table 1. Blood Pressure Classification Based on JNC-VII Guidelines

Blood Pressure Status  Blood Pressure (mm Hg)

Systolic blood pressure less than 120 and

Normal ! )
diastolic blood pressure less than 80

Systolic blood pressure 139-120 or diastolic

Pre-hypertension blood pressure 89-80

Systolic blood pressure 159-140 or diastolic

Stage 1 hypertension blood pressure 99-90

Systolic blood pressure>160 or diastolic blood

Stage 2 hypertension pressure>100

Note. INC-VII: Joint National Committee VII.
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Table 2. Demographic Characteristics and Behavioral Habits of the Patients Based on Controlled or Uncontrolled Hypertension

Blood Pressure

Variable No. (%) Uncontrolled Controlled P Value®
No. (%) No. (%)

Women 606 (68.4) 90 (17.8) 220 (43.6)

Gender 0.37
Men 280 (31.6) 60 (11.9) 135 (26.7)
<40 90 (10.2) 8 (1.6) 55(11)
40-49 142 (16.1) 18 (3.6) 68 (13.6)

Age group (y) <0.001
50-59 250 (28.3) 37(7.4) 100 (20)
>60 400 (45.3) 86 (17.2) 129 (25.7)
Single 136 (15.2) 21 4.1) 35(6.9)

Marital status 0.11
Married 756 (84.8) 129 (25.4) 323 (63.6)
0-6 years 589 (66.3) 107 (21.1) 202 (39.8)

Education 7-12 years 269 (30.3) 40 (7.9) 140 (27.6) 0.003
More than 12 years 30(3.4) 2(0.4) 16 (3.2)
Employed 27 (3.1) 3(0.6) 15 (3)
Housewife 580 (65.5) 91 (18) 213 (42.1)

Job Unemployed 33(3.6) 10 (2) 8(1.6) 0.06
Retired 89 (10.1) 16 (3.2) 31 (6.1)
Other 154 (17.5) 30(5.9) 89 (17.6)
Sesame 107 (12.1) 112.2) 30 (6)
Solid vegetable oil 75 (8.5) 14 (2.8) 44 (8.8)

Type of consumed oil 0.33
Liquid vegetable oil 588 (66.7) 104 (20.8) 212 (42.5)
Animal butter or oil 112 (21.7) 21 (4.2) 63 (12.6)
Yes 444 (50.9) 75 (15) 234 (46.9)

Sport (walking) <0.001
No 429 (49.1) 71(14.2) 119 (23.8)
Yes 184 (20.1) 18 (3.6) 95 (19.1)

Use of table salt <0.001
No 695 (79.1) 127 (25.5) 258 (51.8)
Yes 153 (21.4) 20 (5.4) 82 (22)

Smoking 0.01
No 563 (78.6) 86 (23.1) 184 (49.5)

Note. "Chi-square test result.

comorbidities in patients (men and women) is provided
in Table 3. Of the total participants, 29 (5.1%), 34 (5.9%),
and 315 (36.3%) cases had a heart attack, kidney disease,
and diabetes mellitus, respectively, and 534 individuals
(61.2%) reported a family history of hypertension. There
was also a significant relationship between the incidence
of comorbidities, including heart attack, kidney disease,
and history of diabetes mellitus, with blood pressure
control respectively (P=0.003, P<0.001, and P<0.016),
(Table 3).

Table 4 presents the findings of the logistic regression
model for identifying factors related to uncontrolled
blood pressure in the adult population referred to the
selected health centers for the investigation in Bandar
Abbas. Based on raw OR values in univariate regression,
the age group 2 50 years, diabetes mellitus, the use of salt,
and smoking could increase the chance of uncontrolled
blood pressure. The chance of uncontrolled blood

pressure for people in the age group 50-59 years and > 60
years was 2.54 (P=0.028) and 4.58 (P<0.001) times more
than that of the age group <40 years. Furthermore, the
chances of uncontrolled blood pressure for people with
diabetes mellitus and people without physical activities
were 0.59 (P=0.024) and 0.86 (P=0.002) times more than
their counterparts, respectively. Additionally, for one
unit increase at the time of diagnosis for hypertension,
the chance for uncontrolled hypertension increased
by 0.005 (P=0.015). Moreover, smoking and using salt
increased the chances of uncontrolled blood pressure by
1.91 (P=0.021) and 2.59 (P<0.001) times.

Based on the AUC of 0.71, it is clear that the logistic
model could predict patients with uncontrolled
hypertension (Figure 1).

Discussion
Currently, hypertension is a major health problem in
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Table 3. Frequency of Comorbidities and Related Factors of Hypertension and its Relationship With Blood Pressure Control

Blood Pressure

Underlying Disease No. (%) Uncontrolled Controlled P Value®
No. (%) No. (%)
Yes 29 (5.1) 16 (2.8) 13 (2.3)
Heart attack 0.003
No 545 (94.9) 154 (27) 387 (67.9)
Yes 7(1.2) 3(0.5) 4(0.7)
Cerebrovascular accident 0.43
No 573 (98.8) 170 (29.5) 399 (69.3)
Yes 34 (5.9) 20(3.5) 14 (2.5)
Kidney disease <0.001
No 539 (94.1) 151 (26.5) 384 (67.50
Yes 315 (36.3) 58 (11.9) 103 (21.1)
History of diabetes mellitus 0.01
No 552 (63.7) 85 (17.5) 241 (49.5)
Yes 263 (30.1) 41 (8.3) 97 (19.6)
History of dyslipidemia 0.44
No 610 (69.9) 102 (20.6) 255 (51.5)
Yes 534 (61.2) 113 (22.8) 240 (48.5)
Family history of hypertension 0.06
No 338 (38.8) 35(7.1) 107 (21.6)
Note. * Chi-square test result.
Table 4. Univariable and Multivariable Logistic Regression Results for Investigating Factors Related to Uncontrolled Hypertension
Uncontrolled Hypertension
Independent Variables
Crude OR (95% CI) P-value Adjusted OR (95% CI) P-value
Age (reference: <40 years) - - - -
40-49 years 1.82(0.73, 4.50) 0.19 2.96 (0.66, 13.25) 0.15
50-59 years 2.54 (1.10, 5.84) 0.02 1.65(0.34, 7.93) 0.53
>60 4.58 (2.08, 10.10) <0.001 3.41(0.70, 16.62) 0.12
Reference: Married - - - -
Marital status
Single 1.50(0.84, 2.67) 0.16 0.56 (0.16, 1.97) 0.37
Family history 1.44(0.92, 2.24) 0.10 1.01 (0.46, 2.21) 0.96
Diabetes mellitus 1.59 (1.06, 2.39) 0.02 0.98 (0.45, 2.13) 0.97
Reference: Walking - - - -
Sport (walking)
None 1.86 (1.25, 2.75) 0.002 1.41 (0.64, 3.08) 0.38
Smoking 1.91(1.10, 3.32) 0.02 2.76 (1.05, 7.26) 0.03
Use of table salt 2.59 (1.50, 4.48) <0.001 1.41(0.52, 3.83) 0.49
Time to diagnosis of hypertension 1.005 (1.001, 1.010) 0.01 1.002 (0.99, 1.01) 0.49

Note. OR: Odds ratio; Cl: Confidence interval.

developed countries. Accordingly, developing accurate
preventive and management programs for early
diagnosis and appropriate treatment of hypertension
plays an important role in early prevention, diagnosis,
and treatment before the onset of costly and challenging
symptoms and complications (13). In this study, a
significant relationship was found between poorly
controlled or uncontrolled hypertension and lack of
physical activities.

Aging is considered another incriminating factor
for hypertension. The mean age of men referring to
integrated health databases under the study significantly
differed from that of women. In addition, uncontrolled
hypertension was observed in 17.8% and 11.9% of women
and men, and the prevalence of uncontrolled hypertension

in both genders represented a significant increase with
increasing age (14). Due to the imposed pressures and
tensions in the work environment and situations, people
are exposed to stress, anxiety, and various diseases, which
had more impacts on women than men (15). The results
of variables such as education, physical activity, salt, and
smoking on uncontrolled hypertension demonstrated a
significant increase (16). It was also revealed that the use
of salt and smoking increased the chances of uncontrolled
blood pressure by 2.59 and 1.91 times, respectively. Based
on the results of multiple logistic regression, smoking
is heavily incriminated as the major factor affecting
poorly controlled or uncontrolled hypertension because
controlling the effect of other variables triggered the
chance for the lack of hypertension control in smokers
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Figure 1. ROC Curve for the Evaluation of the Predictive Performance of
the Logistics Model. Note. AUC: Area under the ROC curve. The green line
is AUC=0.5, and the blue curve is AUC=0.71

2.79 times more than that in non-smokers. Therefore,
bad habits in life are also risk factors for health. Smoking
increases the risk of heart disease by 2.5 times. Systolic
and diastolic blood pressures are 5.7 and 3.4 times more,
respectively, in smokers than in non-smokers. There is
an important relationship between smoking and blood
pressure (17). Exercise has a significant role in reducing
cardiovascular diseases by dwindling obesity and stress.
On the other hand, the level of stress is lower in people
with higher education. This could be attributed to the fact
that education helps people cope with stressful conditions
or that educated people have better financial security and
social status (18).

One of the limitations of the present study is laid
in administrative coordination with the officials of
integrated health databases, the staff of health centers in
each area, and the cooperation with patients due to the
coronavirus disease 19 pandemic.

Conclusion

The prevalence of uncontrolled hypertension in a
population covered by seven integrated health centers in
Bandar Abbas was high and related to salt use, sedentary
lifestyle, and positive family history of hypertension,
smoking, and other risk factors. Thus, it is strongly
recommended that necessary prevention and treatment
planning be implemented to control modifiable risk
factors in this city through public education.
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