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Research Paper
Effectiveness of the National Blood Pressure Measurement 
Campaign in the East and Southeast of Iran

Background: Hypertension (HTN), a major public health concern, poses a significant burden on 
healthcare systems worldwide. One of the objectives of the Iranian national blood pressure (BP) 
measurement campaign (INBPMC) executed in 2019-2020, was the detection of hypertensive 
patients who were unaware of their disease. This study investigated the effectiveness of the program 
in the Southeast and East of Iran. 

Methods: In a cross-sectional analytical study, we collected the required data from 936 individuals 
participating in the INBPMC, using the cluster sampling method. People over 30 years old, without 
neuropsychiatric or sensorimotor disorder, with at least four years of education were included. The 
required data were collected through a checklist. 

Results: The Mean±SD age of the participants was 45.5±12.77 years, with 62.1% of the participants 
being male. The prevalence of HTN in this study was 36.2%, of which 16.2% were newly diagnosed. 
Among those previously diagnosed, 59 individuals (31.5%) had uncontrolled HTN. The Mean±SD 
age of the total hypertensive cases was 50.59±13.480 years, while the mean age of newly diagnosed 
cases was 43.39(11.246) years. There were significant associations between HTN and age (P<0.001) 
and between the mean age of newly diagnosed hypertensive cases and the city of the participants 
(P=0.040). No statistically significant difference was found in the sex distribution of newly diagnosed 
hypertensive cases across different cities (P=0.509). 

Conclusion: The identification of a significant number of new hypertensive cases indicates the 
importance of programs for the early detection and management of this condition. Furthermore, 
early diagnosis of HTN could help prevent its complications. 
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Introduction

ypertension (HTN) or high blood pres-
sure (BP), defined by systolic BP≥140 
mm Hg or diastolic BP≥90 mm Hg, is 
one of the major contributors to morbid-
ity and mortality around the world [1]. 
It is estimated to be the leading cause 
of death in approximately 10 million 

individuals annually across the globe [2]. Together with 
diabetes mellitus, low-density lipoprotein cholesterol 
levels, body mass index, and smoking, HTN is consid-
ered a modifiable risk factor for cardiovascular diseases 
[3]. Furthermore, evidence supports that having patho-
logical high BP can elevate the risk of sudden death and 
mortality, particularly due to chronic disorders in other 
systems, such as chronic renal failure [4]. 

HTN affects 33% of adults aged between 30 and 79 
years worldwide [5], with a slightly higher prevalence 
in men (34%) compared to women (32%) [4]. Although 
there were declines in developed countries, the total 
number of adults with HTN increased from 650 million 
in 1990 to 1.3 billion in 2019, with most of them living 
in undeveloped and developing countries [6]. Despite 
this increase, the overall global prevalence of HTN re-
mained relatively constant from 1990 to 2019 [6]. Over 
the years, numerous studies have sought to unravel the 
prevalence and patterns of HTN in Iran, providing valu-
able insights into the dynamics of this health condition 
within the country [7-21]. However, these findings show 
disparities in some cases. For example, according to a 
systematic review, the mean prevalence of HTN among 
the Iranian population is about 25% [16, 17, 22]. In 
comparison, another study that analyzed the informa-
tion from the Fasa region of this cohort study reported 
a total prevalence of 34%, %, which is more consistent 
with global statistics [18]. Furthermore, the most recent 
study in this regard suggests that 26.6% of Iranian adults 
have high BP [12]. 

The timely identification of individuals in the prehyper-
tensive stage or those with undiagnosed HTN, coupled 
with the effective restoration of BP within the normative 
range through pharmacological or non-pharmacological 
interventions, constitutes key determinants in the prog-
nosis of the disease. Unfortunately, the national program 
for identifying non-communicable diseases (NCDs) is 
not effective enough [23]. 

Given the relatively high prevalence in the population, 
the burden of the disease, and the availability of effective 
treatment, it is recommended that screening programs be 

conducted on a large scale to identify undiagnosed pa-
tients and high-risk individuals to minimize the afore-
mentioned complications and costs. 

In this study, we aimed to estimate the prevalence of 
HTN by conducting an organized screening program in 
the eastern and southeastern regions of Iran. The effec-
tiveness of this study is assessed by identifying the per-
centage of patients with HTN who were unaware of their 
condition prior to the implementation of the program. 

Methods

In this analytical cross-sectional study conducted 
in 2019, we included 936 individuals from those who 
participated in the Iranian National BP measurement 
campaign (INBPMC). Using a probability proportional 
to size cluster sampling, the participants were selected 
from Gonabad, Birjand, Jiroft, and Zabol, four cities lo-
cated in the Eastern and Southeast regions of Iran. The 
dependent variable was HTN (the outcome of this study 
is the percentage of newly identified hypertensive cas-
es), while the independent variables were age, sex, place 
of residence, and previous history of HTN. 

Based on previous research [5] indicating a preva-
lence of HTN of 45.1%, a sample size of 777 individu-
als was calculated for the study, with a significance lev-
el of 95% and a test power of 80%. In order to increase 
the accuracy and control potential concerns during the 
data collection process, an additional 20% was added 
to the calculated sample size. Equation 1 was used to 
determine the sample size. 
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Using a multi-stage sampling method, we selected the 
participants. First, we determined the required sample size 
in cities based on their populations. Then, we randomly 
selected some urban and rural sites that were active in the 
campaign. We included participants who enrolled in the 
INBPMC and met the eligibility criteria (inclusion and ex-
clusion criteria). Informed written consent was obtained 
from the participants before collecting the required data. 

Inclusion criteria encompassed individuals who 
sought services from diverse healthcare facilities, in-
cluding community health centers, hospitals, and desig-
nated stations, within the eastern and southeast regions 
of the country. Individuals over the age of 30, without 
diagnosed neuropsychiatric or sensorimotor disorders, 
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and with a minimum of 4 years of education were in-
cluded in this study. After presenting pertinent informa-
tion about the research plan and objectives, eligible par-
ticipants meeting the inclusion criteria were recruited. 
Then, written informed consent was obtained from the 
participants, and they completed a checklist that in-
cluded information, such as age, sex, place of residence, 
and previous medical history. The BP of the participants 
was recorded on this checklist. If a participant refused 
to participate in the study during the data collection pro-
cess, he/she was excluded from the study. The sampling 
process continued until the predetermined sample size 
was reached for each site. 

BP measurements were conducted by trained survey 
personnel using standard methods. BP was assessed us-
ing a precisely calibrated sphygmomanometer equipped 
with a suitably sized cuff, and the readings were record-
ed to the nearest whole number. The systolic BP (SBP) 
and diastolic BP (DBP) values were identified based on 
the first and 5th Korotkoff sounds, respectively. BP was 
assessed twice in the sitting position for each participant, 
using the right arm after a 10-minute resting period. The 
stage of HTN was determined by calculating the average 
of these two records. Then, the values were recorded on 
the appropriate checklist that included information re-
garding age, sex, past medical and drug history, marital 
status, educational level, place of residence, and mea-
sured BP of each person. The participants who had an 
SBP of <40 mm Hg, a DBP <90 mm Hg, and were not 
under treatment with any antihypertensive agents were 
considered normal; otherwise, they were classified as af-
fected by HTN. To control for potential biases, the inter-
viewers in the study received necessary training on the 
data collection methods during a training session. 

Statistical analysis of the collected data was performed 
using SPSS software, version 20. Descriptive statistics, 
such as frequency distribution tables and related charts, 
were employed for qualitative data. Also, quantitative 
data were characterized using measures of central ten-
dency and dispersion, such as Mean±SD. 

Results

We analyzed the data of 936 participants (male: 581, 
female: 335; M/F ratio=1.73). The Mean±SD age of the 
participants was 45.48±12.774 years. The mean age of 
participants in Gonabad (52.32) was significantly higher 
than in other cities (P=0.001). The prevalence of HTN 
among the participants was 36.2%. 

Table 1 shows that the highest prevalence of HTN was 
in Gonabad. The prevalence of HTN by sex is shown 
in Table 2. Table 2 also shows the old and new cases 
of HTN, both overall and in each city. It indicates that 
the percentage of new hypertensive cases in this study 
was 16.2% (152/936). Besides, 44.8% of the patients 
with HTN were new hypertensive cases, and the identi-
fication of the new hypertensive cases was significantly 
different among the participants from different cities 
(Table 2). The Mean±SD age of all hypertensive cases 
was 50.59±13.480, while the Mean±SD age of newly 
and previously diagnosed cases was 45.39±11.246 and 
54.82±13.088, respectively, with a statistically signifi-
cant difference found (P<0.001). Among newly diag-
nosed hypertensive cases, 118 were men and 34 were 
women. There was no statistically significant difference 
in the sex distribution of newly diagnosed hypertensive 
cases across different cities (P=0.509).

Table 1. Prevalence of HTN among participants in total and by city

City

No. (%)

P*HTN

Yes No

Gonabad 130(44.5) 162(55.5)

0.001
Birjand 71(37.4) 119(62.6)

Jiroft 79(29.6) 188(70.4)

Zabol 59(31.6) 128(68.4)

Total 339(36.2) 597(63.8) 936

*Chi-square test.
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As Table 3 demonstrates, there was a significant differ-
ence between the mean age of newly diagnosed hyper-
tensive cases and the city of the participants (P=0.04), 
with the mean age of new cases in Birjand being lower 
than in other cities. Additionally, as demonstrated in Fig-
ure 1, among the 187 old hypertensive cases (Table 2), 
only 128 managed to maintain controlled BP, while the 
remaining 59 were detected with uncontrolled BP. 

Discussion

This study was conducted to determine the proportion 
of new hypertensive cases diagnosed during the INB-
PMC in the East and Southeast of Iran in 2019-20. The 
prevalence of HTN in this study was reported as 36.2%, 
which was significantly higher in Gonabad than in other 
cities. Among the reported cases, 44.8% were new pa-
tients, and the overall percentage of new hypertensive 
cases in this study was 16.2%. There was a significant 
association between the prevalence of HTN and residen-
cy location. Besides, a statistically significant difference 
was observed between the identification of new hyper-

tensive cases and the city of residence of the participants. 
We did not find a significant relationship between sex 
and the prevalence of HTN, as well as the identification 
of new hypertensive cases.

In this study, 36.2% of the population was found to 
have hypertensive conditions, and among them, 44.8% 
(16.2% of the total participants) were identified with 
HTN for the first time. We also found significant dif-
ferences in the overall prevalence of HTN, the total age 
average of the participants across the four cities, and 
the mean age of the hypertensive group compared to 
non-hypertensive participants. Notably, we observed a 
meaningful disparity between the prevalence of newly 
and previously diagnosed hypertensive patients across 
the four cities. Furthermore, no substantial association 
was found between the disease prevalence in men and 
women in either site-specific or overall analysis. 

Prevalence of HTN

Table 2. Prevalence of HTN according to the participants’ sex and the new hypertensive cases in total and by city 

City

No. (%)

P*

No. (%)

P*Sex Diagnosed Cases

Male Female Old New

Gonabad 80(61.5) 50(38.5)

0.227

85(65.4) 45(34.6)

<0.001
Birjand 46(64.8) 25(35.2) 25(35.2) 46(64.8)

Jiroft 46(58.2) 33(41.8) 42(53.2) 37(46.8)

Zabol 44(74.6) 15(25.4) 35(59.3) 24(40.7)

Total 216(63.7) 123(36.3) 339 187(55.2) 152(44.8) 339

* Chi-square test.

Table 3. Mean age of newly diagnosed hypertensive cases by city 

City
Mean±SD

P*

Age (y)

Gonabad 50.31±10.113

0.04

Birjand 42.46±10.743

Jiroft 44.78±10.269

Zabol 42.71±13.083

Total 45.39±11.246

*Chi-square test.
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Previous studies concerning the prevalence of NCDs, 
especially HTN, have reported different results in some 
cases. In a cross-sectional study, “the survey of risk fac-
tors of noncommunicable diseases”, conducted in 2005 
in Iran, high BP was detected in about 25% of the par-
ticipants [20]. In another study in 2014, which was a part 
of the Shahroud eye cohort study, high BP was found 
in 38.2% of the subjects. Furthermore, the prevalence 
of hypertensive conditions in their data collection was 
37.1% for men and 39.0% for women [15]. Kazemi et 
al. reported a 20.1% prevalence of HTN in a study con-
ducted in Birjand, which was one of the main sites of 
the current research [13]. Moreover, Bijani et al. stated a 
34% prevalence of HTN prevalence in their study based 
on the PERSIAN cohort study [18]. Also, a prevalence 
of 18.47% was reported by Zare et al. based on the Za-
hedan adult cohort study (ZACS) [19]. Additionally, an 
overall HTN prevalence rate of 26.2% was proposed by 
Aghaei Meybodi et al. based on the data gathered from 
5724 individuals enrolled in Iranian multi-centric osteo-
porosis studies (IMOS) [21]. 

The prevalence measured in the current study was 
higher than that of most of the other studies but lower 
compared to that reported by Khosravi et al. [15]. Addi-
tionally, our results were more closely aligned with those 
reported by Bijani et al. [18].

Prevalence of the new hypertensive cases

In comparison to Esteghamati et al.’s study in 2005 [20], 
in which only 34% of hypertensive cases were initially 
aware of their disease, our study had a 21% reduction in 
the rate of new HTN recognitions during the screening 
program. This decline may be attributed to an increasing 

level of public awareness and early disease diagnosis in 
medical settings. Moreover, a higher percentage of partici-
pants with a history of HTN successfully controlled their 
BP in our study compared to the referenced paper (68% 
versus 25%). Additionally, in a more recent investigation, 
the authors reported that only 27.6% of the individuals 
with high BP became aware of their hypertensive condi-
tion for the first time during the study [8], which also high-
lights the increasing awareness among people. 

Differences between men and women

It is noteworthy that the data were further examined to 
extract the potential associations and relationships con-
cerning the study population across the cities under inves-
tigation. Despite the predominance of men in the study 
population, we observed no significant difference in both 
overall and site-specific prevalence of HTN between the 
sex groups, suggesting that this disease affected both male 
and female individuals almost equally. This finding devi-
ates from the prevailing global pattern of male sex preva-
lence [13, 14, 21, 24]. However, Esteghamati et al. report-
ed a relatively equal prevalence of the disease among men 
and women in their study [20]. Oori et al. also reported no 
substantial difference between males and females in this 
regard [16]. On the other hand, the results from the Shah-
roud eye cohort study showed even higher rates of HTN 
occurrence in female participants [15]. 

In comparison to Esteghamati et al.’s study in 2005 
[20], which indicated that men were less aware of their 
hypertensive state than women (22.5% vs 33.1%), we 
did not find a significant difference between the sex 
groups and the identification of a new case of HTN.

Table 3: Mean Age of Newly Diagnosed Hypertensive Cases by City  

 

City Mean (SD) P-value* 

Gonabad 50.31 (10.113) 0.040 

Birjand 42.46 (10.743) 

Jiroft 44.78 (10.269) 

Zabol 42.71 (13.083) 

Total 45.39 (11.246) 

* Chi-square test. 
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2019-20. The prevalence of HTN in this study was reported as 36.2%, which was significantly 
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Figure1: Catogorization of hypertensive participants

New Cases of HTN Controlled BP in Known Cases Uncontrolled BP in Known Cases

Figure 1. Categorization of hypertensive participants
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Differences across the cities under study

Additionally, we observed a higher prevalence of HTN 
(44.5%) in Gonabad compared to the other three cities. 
To elucidate this discrepancy in prevalence, a focused ex-
amination of the demographic characteristics within the 
scope of this study is warranted. As discerned from the 
findings, the highest average age among participants was 
observed in Gonabad, surpassing the overall population 
average by approximately seven years. Concerning the 
association between increasing age and the probability of 
HTN incidence, as established in various studies [13-15, 
18, 20, 21, 25] and reiterated in the present investigation, 
a direct correlation has been consistently demonstrated. 
Therefore, it can be postulated that the elevated preva-
lence of the disease in Gonabad may partially be attributed 
to this factor. Additionally, although the mean age of new 
cases is the lowest in Birjand, the detection of new cases 
is significantly higher than in other cities. Previous stud-
ies also show that the detection of new hypertensive cases 
increases with a reduction in age up to 35 years [20]. 

Moreover, the disparity observed between the preva-
lence of newly and previously diagnosed hypertensive 
cases across the cities under investigation may suggest 
variations in mean age, level of awareness, and BP moni-
toring among the residents of these areas. 

Conclusion

The discovery of a considerable number of new cases 
of HTN underscores the necessity for public health 
awareness initiatives targeting HTN. Policymakers and 
healthcare professionals should prioritize educating in-
dividuals on HTN risks and advocating regular BP mon-
itoring, especially in older populations. Also, in regions 
with higher HTN prevalence, interventions should in-
clude improved healthcare access and targeted aware-
ness campaigns that address unique factors contributing 
to HTN in the population. 

Strengths and limitations

In evaluating the strengths of our study, our inclusion 
in a larger, well-established cohort provided valuable 
context and diversity to our study population. The use of 
clinical assessment data ensured a high level of precision 
in our findings. However, it is essential to acknowledge 
certain limitations. The relatively smaller number of par-
ticipants, compared to similar studies, while offering a 
focused analysis, may impact the generalizability of our 
findings. Additionally, it is noteworthy that studies em-
ploying the ACC/AHA guidelines for HTN may report 

a substantially higher prevalence compared to the pres-
ent study, given that those guidelines define HTN with a 
lower threshold. Therefore, caution should be exercised 
when comparing our results with studies using different 
diagnostic criteria. Our suggestions for potential future 
research include the examination of the influence of so-
cioeconomic factors on HTN prevalence and the inves-
tigation of the prevalence of the disease based on ACC/
AHA guidelines. 
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