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Abstract:

Introduction: Prevalence, awareness, treatment, and control rates of hyper-
tension (HTN) are essential and considerable in health promotion and policy.
The purpose of this study was to assess hypertension prevalence, awareness,
treatment and control rates in the Iranian general population and determine
their associated factors.

Material and methods: We selected samples from a national survey named Non-
Communicable Disease Risk Factors Surveillance that was designed by the Health
Ministry — Center of Disease Control — Iran. The evaluation was done based on
the WHO stepwise approach for non-communicable disease (NCD) risk factors.
Data were collected by survey and registered clinical assessment by health
professionals in a special survey questionnaire in Isfahan district area. At the
end data were analyzed by logistic regression.

Results: The overall prevalence of high BP was 20.7% (95% Cl = 19.4-22).
Of these, 59.7% were aware, 31.1% of hypertensives were receiving treatment,
and 6.2% controlled. Multivariate analysis showed that old age (45-54 years
OR = 7.5 (95% Cl: 2.2-25.6), 55-64 years OR = 7.9 (95% Cl: 2.3-26.7) compared
with 15-24 years), female sex (OR = 2.3 [95% Cl: 1.6-3.4] vs. male), urbanization
(OR = 1.8 [95% Cl: 1.02-2.2] compared with rural) and high waist circumference
(WC) (OR = 1.8 [95% Cl: 1.2-2.8] compared with low WC) were independently
associated with higher BP awareness. No significant factor was associated with
treatment of HTN. The only factor that affected HTN control was high WC
(OR = 3.195% Cl: 1.6-6).

Conclusions: The awareness of patients about HTN was high but the treatment
and control of it was not adequate. Determination of factors associated with
them is necessary for control of HTN.
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Introduction

Worldwide control of communicable diseases has caused an
epidemiological transition, thus non-communicable diseases (NCDs)
have increased. This reduction of infectious disease has resulted in
a decline in infectious disease mortality. In addition, changes in lifestyle
and diet, and an increase in life expectancy, have resulted in a greatly
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increased burden of chronic diseases in countries
[1]. The rise of NCDs is increasing much more
rapidly in developing than industrialized countries
[2, 3]. Meanwhile cardiovascular diseases
contribute greatly to the burden of chronic
disease. Hypertension is one of the most
important and modifiable risk factors for
cardiovascular and cerebrovascular morbidity and
mortality [4, 5]. Epidemiological studies
demonstrate that cardiovascular events are
correlated linearly over a wide range of blood
pressures (BP). This correlation is continuous and
independent of other risk factors [6].

Kearney et al. in their study ‘Global Burden of
Hypertension’ showed that more than 25% of the
world’s adult population (nearly 1 billion) were
hypertensive in 2000 and this is projected to
increase by about 60% (1.56 billion) in 2025, the
population burden being greater in developing
countries [7].

Prevention and control of hypertension has been
the cornerstone of many public health programmes.
The goal of concerted public health efforts is based
on detecting, treating and controlling hypertension
in the community, as shown by the experiences of
many countries [7-13]. One strategy for achieving
these objectives is to increase the awareness about
blood pressure at the population level. Smith et al.
have presented a rule named the ‘rule of halves’
which predicts that only half of all those with
hypertension are detected; half of those detected
are treated and half of those treated are adequately
controlled [14]. It seems that the awareness of
people about their hypertension results in adequate
treatment and better control. Moreover, some
studies indicated that many factors, such as sex,
age, and body size are associated with hypertension
awareness, treatment and control [15-17].

The previous study from Iran determined levels
of the prevalence, awareness, treatment, and
control of hypertension as 28.2, 62.3, 33.1, and
14%, respectively [18]. However in Iran, knowledge
about the prevalence, awareness, treatment, and
control of hypertension is inadequate and is
limited to the aforementioned study [18].
Therefore the aim of the present study was to
investigate the current status of hypertension in
Iran and to estimate the current prevalence,
awareness, treatment, and control of hyper-
tension in the adult population of central Iran.
Furthermore, we seek the factors associated with
awareness, treatment, and control of
hypertension that can be called determinants of
awareness, treatment, and control of hyper-
tension. This information is vitally important for
health policy, medical care, and public health
strategy as well as for resource allocation.

Material and methods
Setting

Isfahan is one of the important provinces of Iran
that is located in the centre of the country. Isfahan
covers an area of 107 044.3 km? and has
approximately 4,072,501 urban and rural population
covered by Isfahan Medical Sciences and Health
Services University. It is a strategic area in Iran,
400 km south of Tehran, and many ethnic groups
are resident in it [19].

Study population

Data were obtained from Non-Communicable
Disease Risk Factors Surveillance that was
designed, directed and supported by the Center of
Disease Control (CDC) of the Health and Medical
Education Ministry, Iran. It was a cross-sectional
survey in all health district areas of Iran. The
evaluation was done based on the WHO stepwise
approach for NCD risk factors [20].

In Isfahan, the study was directed by Isfahan
Medical Sciences University, deputy of health. The
sample was made up of 3760 individuals from the
adult population between 15 and 65 years old
selected by means of multistage sampling from
January to February 2006. At the first step, cluster
random sampling was conducted. Clusters were
selected randomly by the post office from the postal
code. In each cluster individuals were divided into
two strata, 50% men and 50% women. From any
gender strata 10 participants as a sample unit were
selected consecutively from any age group, until
the sample size was completed.

Evaluation of subjects

After obtaining informed written consent from
all participants, our team conducted a structured
interview using a standardized questionnaire
to obtain information on demographic and
socioeconomic aspects. A trained team of health
professionals performed anthropometric measure-
ments. They measured height barefoot in standing
position to the nearest 0.5 cm using
a plastic ruler, and measured weight in light clothing
using calibrated scales. In addition, they measured
waist circumference (WC) at a level midway
between the lower rib margin and the iliac crest to
the nearest half centimetre. A figure of more than
102 cm for men and above 88 cm for women was
considered a high WC level. Body mass index (BMI)
was calculated as weight (kg) divided by height (m?).
Overweight was defined as BMI > 25 kg/m?2 and
obesity as BMI > 30 kg/m?Z.

Each participant’s BP was measured after 30 min
of rest in a sitting position and repeated once more
at least 10 min after by trained health professionals
using calibrated mercury sphygmomanometers and
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appropriate-sized adult cuffs. None of the
participants had tea/coffee intake or had smoked
within 30 min preceding the measurements. For
quality control of data collection one from a sample
of ten was re-evaluated by researchers.

Definitions

High BP was defined as a systolic blood pressure
(SBP) = 140 mmHg, or diastolic blood pressure (DBP)
> 90 mmHg (average of two measurements), or
being on antihypertensive therapy. Awareness of
hypertension/high BP was defined as self-reporting
of any prior diagnosis of hypertension by a health-
care professional. Treatment of hypertension was
defined as the proportion of aware hypertensives
who reported receiving prescribed antihypertensive
medication for management of high BP at the time
of the interview. Control rate was defined as the
proportion on antihypertensive therapy with SBP
< 140 mmHg and DBP < 90 mmHg [21].

The study protocol was evaluated and approved
by the Ethics Committee of the Ministry of Health
in Iran.

Data analysis

All data were summarized as mean and standard
deviation for continuous variables and as frequency
and percentage for categorical variables. We divided
the subjects into five age groups: 15-24, 25-34,
35-44, 45-54, and 55-64 years. They were also
divided into four education levels — illiterate, primary
education, diploma and high school education, and
university graduated — as well as two marital states:
1) married, 2) single, divorced or widow.

We used the y2 and Mantel-Haenszel tests for
comparison of categorical data; and t-test and
analysis of variance (ANOVA) for continuous
variables. A multivariate analysis using stepwise
logistic regression was conducted to identify
independent factors associated with awareness,
treatment, and control of hypertension. All analyses
were performed in the sub-samples; analysis on
awareness was done on all high BP persons, and
analysis on treatment was done on aware subjects,
whose control was done on the treated sub-sample.
Only significant factors in the univariate analysis at
first step were entered into the multivariate
analysis. These were reported as odds ratios (ORs)
with corresponding 95% confidence intervals (Cls).

All statistical analyses were performed with SPSS
software package version 11.5 (SPSS Inc., Chicago,
USA) for Windows. The significance level was set
at p < 0.05.

Results

Of 3760 participants, the mean SBP and DBP
were 122.3 £19.6 and 78.2 +12.3 mmHg respectively,

Determinants of hypertension in Iran

Table I. SBP and DBP in the population by age and
HTN status in men

Age Blood pressure Mean Standard
deviation
15-24 systolic normotensive  113.6 10.3
untreated 144.4 6.4
treated 124.2 36.4
total 114.9 12
diastolic normotensive  73.1 9
untreated 85.3 113
treated 76.7 5.8
total 73.7 9.4
25-34 systolic normotensive  116.1 9.8
untreated 143.6 7.2
treated 105 353
total 118 12.1
diastolic normotensive 76 9
untreated 89.2 7.8
treated 70 283
total 76.9 9.7
35-44 systolic normotensive  116.5 9.8
untreated 145.1 7.3
treated 138.5 8.6
total 119.8 13.2
diastolic normotensive 77 9.1
untreated 92.5 8.2
treated 85 12.2
total 78.8 10.3
45-54 systolic normotensive  120.2 10.2
untreated 152.1 15.3
treated 142.2 22.2
total 128.8 18.5
diastolic normotensive  78.7 8.9
untreated 918 11.8
treated 87.4 11
total 82.1 11.2
55-64 systolic normotensive  122.7 9.5
untreated 153.2 15.8
treated 147.5 223
total 136.3 20.2
diastolic normotensive  78.8 8.9
untreated 90.5 10.3
treated 89.1 11
total 84.1 11.2
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Table Il. SBP and DBP in the population by age and
HTN status in women

as shown in Table | and Il, by sex, age, and
hypertension (HTN) status. The means of both SBP

Age Blood pressure Mean Standard and DBP increase with age in both sexes. The mean
deviation BP showed that the control in treated cases was
1524 systolic normotensive 1065 108 better in younger people than older ones.

Overall, 20.7% (95% Cl = 19.4-22) of the current
untreated 145 63 adult population aged 16 to 64 years had
treated 180 - hypertension. Multivariate logistic regression
total 1078 129 apaly5|s. showed ’.[h.at risk of occurrence of HTN was

_ . _ higher in male, illiterate individuals, with urban
diastolic normotensive  68.8 9.7 residency, and older age (Table I1l). The health
untreated 89.8 118 system in Iran is based on health houses and rural
treated 30 N and urban health centres. Health houses are located
i in villages. The maximum distance of people to
total 69.5 10.3 a health house is a 10-min walk. They are managed
25-34 systolic normotensive 110 10.8 by rural health centres. In the cities, there are some
Untreated 1461 87 urbap health centres, but private health.care is
prominent. The management of health care in every
treated 138.7 13.6 province is undertaken by the health system
total 1114 12.7 network of the health ministry.
Jiastolic normotersive 711 99 N\ul’Flvarlate. logistic  regression a.nalys.ls
determined the influence of gender, age, residential
untreated 911 10.6 status, and waist circumference on awareness of
treated 93.7 125 people about HTN (Table V). Awareness in female
rotal - 0o subjects was 2.33-fold higher than males and
i participants in age groups 45-54 and 55-64 also had
35-44 systolic normotensive  113.9 109 a significantly higher awareness. Urban residential
untreated 1483 8.7 status increased the awareness of HTN 1.83-fold
compared with the rural population. Central obesity
treated 148.3 25.1 -,
was a positive factor for awareness of people about
total 117.5 15.5
- - - Table IlI. Multivariate logistic regression analysis of
diastolic normotensive 75 24 factors associated with prevalence of HTN in an
untreated 918 10.2 Iranian adult population
treated 93.6 14.5 Variable Odds 95% Confidence
ratio (OR) interval
total 76.8 1
Gender Female 1 -
45-54 systolic normotensive  117.8 10.9
Male 156 1.25-1.94
untreated 151.2 13.9
Age 15-24 1 -
treated 153.9 24.9
25-34 0.98 0.61-157
total 128.6 215
35-44 157 101-2.42
diastolic normotensive  76.2 9
45-54 452 3-6.81
untreated 94.8 1.2 55-64 1007 6.65-1524
treated 93 16 Education lliterate 152 102-2.27
total 82 13.7 primary 126 0.88-1.8
55-64 systolic normotensive  120.7 10 high school ~ 0.76 0.51-113
untreated 156.4 17.6 university 1 _
treated 157.8 211 Residential Rural 1 —
total 140.1 24.1 status Urban 135 105-17
diastolic normotensive  77.8 8.7 BMI Normal 1 -
untreated 93.7 114 Obese 2 16-2.5
treated 93.8 131 Waist Normal 1 -
total 863 134 circumference  Obese 18 142-23
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Table IV. Prevalence, awareness, treatment and control rate of HTN by sex and age in an adult population in Iran*

Sex Age Total number Prevalence Awareness Treatment Control
of people

Male 15-24 373 19 (5.1%) 2 (10.5%) 2 (100%) 1(50%)
25-34 380 29 (7.6%) 3 (10.3%) 1(33.3%) 0
35-44 375 49 (13.1%) 6 (12.2%) 4 (66.7%) 1(25%)
45-54 376 110 (29.3%) 38 (34.5%) 25 (65.8%) 8 (32%)
55-64 376 178 (47.3%) 58 (32.6%) 46 (79.3%) 14 (30.4%)

Female 15-24 375 14 (3.7%) 1(7.1%) 1(100%) 0
25-34 375 19 (5.1%) 4 (211%) 3 (75%) 1(33.3%)
35-44 374 41 (11%) 14 (34.1%) 10 (71.4%) 2 (%)
45-54 382 119 (31.2%) 67 (56.3%) 54 (80.6%) 8 (14.8%)
55-64 374 201 (53.7%) 121 (60.2%) 96 (79.3%) 13 (13.5%)

Overall 3760 779 (20.7%) 314 (40.3%) 242 (77.1%) 48 (19.8%)

(95% C1=19.422) (95% Cl1=37-43.8) (95% Cl=724-817) (95% Cl=14.8-25)

*The denominator of prevalence was the total number of people in each age group, the denominator for awareness was the hypertensive sub-
sample, denominator for treatment was the aware sub-sample, and denominator for control was the treated sub-sample

HTN. Obese patients with high WC were more aware
than those with normal WC (OR = 1.84 95% Cl = 1.02-
2.17). Unlike awareness, there were not any factors
associated with treatment. Although the mean BP
showed that the control in treated cases was better
in younger people than older ones, multivariate
logistic regression did not show any factor
significantly associated with treatment of HTN. The
unique factor that affected the control of HTN in
multivariate analysis was WC. Individuals with normal
WC were 3.13-fold better controlled than obese
patients. Thus central obesity was a risk factor for
uncontrolled HTN (OR = 3.13 95% Cl = 1.62-6.02).

Discussion

Over the past decades, rapid economic growth
and associated socioeconomic changes have
resulted in the emergence of numerous NCDs
including HTN. Hypertension as a cardiovascular risk
factor has become an important public health
problem not only in developed but also in
developing countries. The Non-Communicable
Disease Risk Factors study is the first national study
designed to investigate NCD risk factors in the
Iranian population. The prevalence, awareness,
treatment, and control of HTN are the main subjects
of interest in this study. We attempted to determine
the rates and determinants of HTN in Isfahan,
central Iran. The prevalence, awareness, treatment
and control rates of HTN were demonstrated in our
study as 20.7, 40.3, 77.1 and 19.8% respectively. We
followed the other studies’ methodology. However,
like many studies, our findings did not follow the
‘rule of halves’, either [22-50]. Treatment rate was
more than fifty percent of aware subjects. In
contrast the control rate was less than 50% of
treated patients. This rule predicts that only half of

Table V. Multivariate logistic regression analysis of
factors associated with awareness of HTN in Iranian

adults
Variable Odds  95% Confidence
ratio (OR) interval
Gender Female 1 -
Male 2.33 161-3.38
Age 15-24 1 -
25-34 168 0.39-7.16
35-44 2.59 0.7-9.55
45-54 7.46 2.18-25.6
55-64 7.88 2.32-26.74
Residential status ~ Rural 1 -
Urban 1.83 1.02-2.17
Waist Normal 1 -
circumference Obese 184 121-2.8

all those with hypertension are detected; half of
those detected are treated, and half of those
treated are adequately controlled [14]. Table VI
compares the prevalence, awareness, treatment,
and control rates of HTN of the current study with
the results of some previous works. As shown,
prevalence of HTN was very low in Isfahan. It was
even lower in Thailand, where prevalence was
17.8%. This low figure related to the studied
population: the study was done in a rural area in
Thailand [22]. Our data elucidated that urbanization
was a risk factor for incidence of HTN. Hence there
was a lower rate of HTN in rural areas. This study,
like others, disclosed higher prevalence of HTN in
males, aged over 35, illiterate people, those from
urban areas, and obese patients [10, 12, 23-33].
The findings of this study provide important
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Table VI. Prevalence, awareness, treatment and
control rates of HTN in different studies

Prevalence Awareness Treatment Control

Our findings 20.7 40.3 771 19.8
in Isfahan

IHHP [39] 173 403 87.7 258
USA [40] 523 68.1 46.4 13
USA [41] 58 82 79 39
Greece [27] 311 60.2 512 32.8
Thailand [22] 178 64.9 65.5 423
Ghana [24] 29.4 34 82.3 6.2
Turkey [25] 318 64.8 76.4 21
Portugal [31] 421 45.7 84.5 11.2
Brazil [28] 337 50.8 89.6 104
Greece [42] ~39 54.4 83.9 15.2
Malaysia [30] 33 33 69.7 6
China [15] 26.4 43 615 29.1
China [35] 465 23 56 33
India [26] 36.4 48.5 65.6 13.6
India [43] 54.5 39 743 306
China [34] 27.2 44.7 63.1 8.1
Spain [44] 50.3 62 - 8.6
Korea [29] 337 24.6 78.6 243
Greece [45] 284 60.8 54.5 27
Spain [46] 32.7 56.5 87 10.9
France and F=28 70 60 31
New Ireland [47] /=31 58 60 12
Caribbean [48] 327 81 56 55
Egypt [49] 263 375 64 8
Canada [50] 25 ~54 611 ~29

information on factors associated with hypertension
awareness, treatment, and control in a sub-sample
of the Iranian population. In the multivariate
analysis, some factors were related to awareness.
Females, persons over 45 years old, the urban
population, and obese patients were independently
associated with higher HTN awareness. The
association of female gender and older ages with
HTN awareness is consistent with other studies [15,
24-26, 30-32, 34-36]. A possible explanation might
be that women and older people may pay more
attention to their health. Apart from age and sex,
the present data have provided two independent
factors associated with awareness — urbanization
and high WC. Individuals with high WC are more
apt to have a higher blood pressure [15, 37].
Muntner et al. demonstrated that overweight and
obese people were more aware about their high
blood pressure level [15]. It has been suggested that
overweight and obesity positively influence BP

checking and prescription of medication for
intervention; hence higher awareness and
treatment [38].

In a survey in China and another in Ghana it was
substantiated that obese patients have higher
awareness about HTN; both of them were in
agreement with our study [15, 24]. Perhaps it was
due to more blood pressure checking in the obese.
In contrast to other studies we did not find any
significant factor associated with treatment of HTN.
Findings of other reports were controversial about
sex and age [15, 25, 29, 30, 34]. However, our study
provided a significant effective factor for HTN
control, which was normal waist circumference. This
is in contrast to Muntner’s study in China. They
demonstrated that obese patients had better blood
pressure control [15].

On the whole, the present study and the other
reports distinguish several factors worthy of note:
first, “the rule of halves” is not true in every culture;
second, in a recent Iranian sample, awareness of
HTN helps individuals to treat their disease but it
does not affect blood pressure control. Hence, it is
necessary that health system managers design
a special health intervention to promote knowledge,
attitude and practice of patients to have better
control of blood pressure level; third, awareness,
treatment and control of HTN indirectly affect
human cardiovascular and cerebrovascular diseases;
thus they can be named determinants of HTN or
HTN equivalent risk factors; fourth, rates of
prevalence, awareness, treatment and control of
HTN have a wide range in different studies, as
shown in Table VI. It seems that a systematic review
and meta-analysis are needed to determine the
effective rates of these determinants; the authors
will try to do it as soon as possible.

There were some limitations in our study; we
measured blood pressure two times and got averages
from them. It was not very accurate for subjects in
whom HTN was detected the first time for them.
According to JNC criteria, blood pressure is considered
to be elevated when repeated measurements are
greater than 140/90, for the systolic, diastolic, or both
measurements. A diagnosis of hypertension is made
when a person has had 2 or more elevated readings
after the initial assessment. This limitation was
observed in many studies.

We used some health professionals for
measuring blood pressure; they were trained and
used standardized measurement methods for
minimizing intra-observer error. We did agreement
analysis between them but inter-observer error was
not eliminated. However, we tried to minimize it.
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