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A B S T R A C T

Background: Pre-hypertension is known as the precursor of hypertension. We could 
prevent or delay hypertension by controlling pre-hypertension.
Objectives: In this study, we investigated the prevalence of pre-hypertension and its risk 
factors in an Iranian population, East of Iran, in 2014.
Patients and Methods: This cross-sectional study was conducted on 1280 subjects living 
in Birjand, East of Iran in 2014. After explaining about the project, a questionnaire 
containing demographic characteristics and clinical backgrounds was filled out by 
all subjects. Participants were classified as pre-hypertension (PHTN) if systolic blood 
pressure was 120 - 139 mmHg or if diastolic blood pressure was 80 - 89 mmHg. Data were 
analyzed by chi-square test and multiple logistic regression using SPSS (version 22). P < 
0.05 was considered as statistically significant.
Results: Among 1286 participants, 21.4% had pre-hypertension. Results showed that 
pre-hypertension, diabetes mellitus (DM) and smoking were more prevalent among 
men than women (P < 0.001), while prevalence of dyslipidemia was more observed in 
women (P < 0.001). In addition, the risk of pre-hypertension was more in men (OR = 
2.9), overweight (OR = 3.7), and obese (OR = 5.6) subjects. Smoking cigarette showed a 
protective effect (OR = 0.4).
Conclusions: Pre-hypertension was more prevalent among men and obese subjects. Since 
pre-hypertension progresses to hypertension and increases the risk of cardiovascular 
disease, it needs more attention by public health policy makers to change people’s 
lifestyle.

*Corresponding author: Tahmine Tavakoli, Birjand Cardiovascular Diseases 
Research Center, Birjand University of Medical Sciences, Birjand, Iran, 
Cellphone: +98-9155616447, 
E-mail: tahminetavakoli95238@yahoo.com

1. Background
Hypertension has been known as the risk factor of 

cardiovascular disease (CVD). In 2003, a new category 
termed pre-hypertension was defined for patients with 
systolic BP of 120 to 139 mm Hg or diastolic BP of 80 
to 89 mm Hg by the Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure designated (1).

Pre-hypertension is known as the precursor of 
hypertension. If pre-hypertension is controlled, it will 
prevent or delay hypertension (2). Recent studies have 
shown that hypertension is associated with the risk of 
DM and CVDs (3). A chance to prevent hypertension lets 
us to decrease the risk of diabetes mellitus (DM), stroke 

and CVDs (4). Therefore, it is important to control and 
manage the public health by policy makers. To improve the 
strategies of controlling pre-hypertension, it is necessary 
to identify the risk factors associated with hypertension. In 
addition, some studies have shown that hypertension and 
pre-hypertension were associated with age and sex among 
Iranian population (2).

In Iran, there are few studies about the prevalence of pre-
hypertension and predictive risk factors (5, 6). All studies 
have included the people from other provinces, but no study 
has evaluated this prevalence and the association of cardio-
metabolic risk factors with pre-hypertension in the east of 
Iran. Ebrahimi et al. have shown that the prevalence of pre-
hypertension was 12% among 9762 participants in Mashhad, 
Iran (7). Rohani et al. indicated that the prevalence of pre-
hypertension was 25.8% in children with type 1 DM (8). In 
this regard, Guo et al. have indicated that the overall pooled 
prevalence of pre- hypertension was 38% worldwide (9). 
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Also, Kim et al. indicated that overall prevalence was 36.8% 
and higher in men than women in Korea (10).

2. Objectives
The necessity of this study is that the prevalence of 

hypertension, CVD risk factors and DM has been shown to 
be high; we investigated the prevalence of pre-hypertension 
and risk factors in an Iranian population in Birjand, the south 
of Khorasan in 2014.

3. Patients and Methods
This cross-sectional study was conducted on 1280 subjects 

aged 15 - 70 years in Birjand in urban area in 2013 - 2014. 
The population of Birjand is 259, 506 including 132,247 men, 
127,259 women, and 71,384 families. We used multistage 
cluster sampling, holding 250 cluster heads and 20 samples 
from each cluster. Details are presented in our previous 
study (11). The inclusion criteria were age above 15 yr, the 
ability to respond to the interviewer, willingness to take part 
in the study, and having national identification documents. 
The exclusion criterion was non-Iranian nationality. After 
explaining about the project, a questionnaire containing 
demographic, characteristics and clinical backgrounds 
was completed by all subjects. The clinical examination 
included height, weight, waist circumference and blood 
pressure, all taken by standard methods. Blood Pressure 
(BP) was measured with mercury sphygmomanometer 
(ALPK2, Germany) from the right arm in sitting position. 
The average of at least two measurements was recorded.

Lipid profile and fasting blood glucose were measured 
by the standard enzymatic method (Pars Azmon Kit, 

Iran) after 12 hours of fasting. According to WHO criteria 
diabetes, mellitus (DM) was defined as FBS 126 mg/dL 
(12). Dyslipidemia (DLP) was defined as having at least one 
criteria such as high cholesterol (> 240) or high triglyceride 
(> 200) or high LDL (> 130) or Low HDL (< 40 for men and < 
50 for women (13). Based on the values of BMI, participants 
were classified as underweight (BMI < 18.5 kg/m2), normal 
(BMI 18.5 - 24.9kg/m2), overweight (BMI 25 - 29.9 kg/
m2), and obese (BMI ≥ 30 kg/m2) (14). As defined in 2003, 
participants were classified as pre-hypertension (PHTN) if 
SBP = 120 - 139 mmHg or DBP = 80 - 89 mmHg (1).

The data were analyzed using SPSS software for Windows, 
version 22.0 (SPSS, Chicago, IL, USA); in all analyses, 
statistical significance was considered 0.05 (2-tailed). 
Descriptive analysis was used to determine the frequencies 
and percentage of the patients’ clinical and characteristics 
variables. Moreover, multiple logistic regression was used 
to determine the important factors that had an impact on 
pre-hypertension. P < 0.05 was considered significant.

4. Results
Among 1280 participants, 627 subjects were men (48.8%), 

and based on BMI 231 subjects (%18.9) were obese. The 
prevalence of pre-hypertension was 21.4% (Table 1). Mean 
age was 43.5 ± 0.3 (43.7 ± 0.5 in men and 43.2 ± 0.5 in 
women), means of BMI, HDL, TG, TC, LDL and FBS were 
28.9 ± 2.1, 39.1 ± 0.2, 157.1 ± 2.5, 188.6 ± 1.0, 121.3 ± 0.9 and 
97.4 ± 0.7, respectively. Results showed that the prevalence of 
pre-hypertension (P < 0.001), DM and smoking (P < 0.001) 
was more in men than women. However, the prevalence of 
DLP was more in women (P < 0.001).

Table 1. Demographic Features of the Subjects
Variables Groups Male, N (%) Female, N (%) Total, N (%) P value, (χ2)
BMI Underweight 36(5.7%) 48(7.3%) 84(6.9%) < 0.001 * (86.5)

Normal 249 (39.7%) 204 (31.0%) 450 (37.0%)
Overweight 228 (36.4%) 225 (34.1%) 450 (37%)
Obese 88 (14.0%) 143 (21.7%) 231 (19%)

DM Yes 37 (5.9%) 37 (5.6%) 74 (5.8%) 0.814 (0.05)
Smoking Yes 64 (10.2%) 6 (0.9%) 70 (5.4%) < 0.001 * (54.9)
DLP Yes 532 (85.0%) 610 (92.7%) 1142 (88.9%) < 0.001 * (19.4)
Pre-hypertension Yes 180 (28.8%) 95 (14.5%) 275 (21.4%) < 0.001 * (38.5)

Abbreviations: BMI, Body Mass Index; DM, Diabetes Mellitus; DLP, Dyslipidemia
* Significantly normal at 0.05

Table 2. Multiple Logistic Regression Results for Pre-hypertension
Variables Groups OR 95% CI for OR Wald Statistics P
Sex Female 1.00 - - -

Male 2.9 2.2-4.0 49.55 < 0.001 *

BMI Underweight 1.00 - - -
Normal 2.3 0.9 - 5.6 3.71 0.054
Overweight 3.7 1.5 - 8.9 8.88 0.003 *

Obese 5.6 2.2 - 13.6 14.31 < 0.001 *

DM No 1.00 - - -
Yes 1.2 0.7 - 2.2 0.68 0.408

Smoking No 1.00 - - -
Yes 0.4 0.2 - 0.9 4.82 0.028 *

DLP No 1.00 - - -
Yes 1.4 0.8-2.3 2.08 0.149

Abbreviations: BMI, Body Mass Index; DM, Diabetes Mellitus; DLP, Dyslipidemia
* Significantly normal at 0.05
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As shown in Table 2, multiple logistic regression results 
showed that the risk of pre-hypertension for men was 2.9 
times more in comparison with women (95% CI: 2.2 - 4.0, 
P < 0.001). Also, the risk of pre-hypertension for overweight 
and obese subjects was 3.7 (95% CI: 1.5 - 8.9, P = 0.003) and 
5.6 (95% CI: 2.2 - 13.6, P < 0.001) times more in comparison 
with underweight subjects. Smoking cigarette showed a 
protective effect in males for pre-hypertension (OR = 0.4, 
95% CI: 0.2 - 0.9, P = 0.033).

5. Discussion
The overall aim of this study was to evaluate the 

prevalence of pre-hypertension and its risk factors in 
Iranian population. Prevalence of pre-hypertension was 
21.4% in our study. Ebrahimi et al. (7) showed that the 
prevalence of pre-hypertension among participants in 
Mashhad (12%) was lower than Birjand. However, Koreans 
pre-hypertension (36.8%) and the overall pooled worldwide 
prevalence (38%) of pre-hypertension were higher (15). 
Also, the prevalence of pre-hypertension was 57.7% in 
India, and 59.8% among Chinese people (13). Khosravi 
et al. showed that the prevalence of pre-hypertension was 
37.2% in men and 30.9% in women in an Iranian urban 
population, which was higher than the results of our study 
(6). Since pre-hypertension progresses to hypertension and 
increases the risk of cardiovascular disease (13), it needs 
more attention by public health policy makers.

Results showed that pre-hypertension, DM and smoking 
were more prevalent in men than women. Other similar 
studies support our results (3, 16). Guo et al. showed that 
the prevalence of pre-hypertension was high worldwide, 
especially in men (9). Parthaje et al. showed that pre-
hypertension was more prevalent in men than women in 
India (17).

Risk of pre-hypertension was more in overweight and 
obese subjects. Chiang et al. (18) indicated that the risk 
of pre-hypertension was high for overweight and obese 
subjects among the Chinese (OR = 1.86) and Indians (OR 
= 1.68). Kim et al. revealed that BMI was associated with 
pre-hypertension (10). Meng et al. indicated that the risk of 
pre-hypertension was more for men and overweight/obese 
subjects in the northeast of China (19). Some studies in Iran 
revealed that being a men, having high BMI, and having 
DM were associated with pre-hypertension (6).

Smoking cigarette showed a protective effect in males 
(OR = 0.4) for pre-hypertension. In this regard, in a Korean 
study conducted by Kim et al. (10) smoking cigarette had a 
protective effect (OR = 0.55) on pre-hypertension (19). Also, 
Meng et al. indicated that smoking cigarette had protective 
effects on pre-hypertension. These unexpected results in 
our study need more attention in future studies and may 
happen because of low samples of smokers in comparison 
with non-smokers (70 vs. 1207) and differences in gender.

5.1. Conclusion
Results showed that the prevalence of pre-hypertension 

was observed 21.4% in Birjand population, the east of 
Iran. Also, pre-hypertension was more prevalent in men 
and obese subjects. Since pre-hypertension progresses 
to hypertension and increases the risk of cardiovascular 

disease, it needs more attention by public health policy 
makers to change the people’s lifestyle.
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