
 

 

 
Abstract—Background: Hypertension is considered as one of the 

most important causes of cardiovascular complications and one of the 
leading causes of worldwide mortality. Identifying the potential risk 
factors associated with this medical health problem plays an 
important role in minimizing its incidence and related complications. 
The objective of this study is to explore the prevalence of receptor 
sensitivity regarding assess and understand the perception of specific 
predictive confounding factors on the prevalence of hypertension 
(HT) among a sample of Iraqi population in Baghdad, Iraq. Materials 
and Methods: A randomized cross sectional study was carried out on 
100 adult subjects during their visit to the outpatient clinic at a certain 
sector of Baghdad Province, Iraq. Demographic, clinical and health 
records alongside specific screening and laboratory tests of the 
participants were collected and analyzed to detect the potential of 
confounding factors on the prevalence of HT. Results: 63% of the 
study participants suffered from HT, most of them were female 
patients (P < 0.005). Patients aged between 41-50 years old 
significantly suffered from HT than other age groups (63.5%, P < 
0.001). 88.9% of the participants were obese (P < 0.001) and 47.6% 
had diabetes with HT. Positive family history and sedentary lifestyle 
were significantly higher among all hypertensive groups (P < 0.05). 
High salt and fatty food intake was significantly found among 
patients suffered from isolated systolic hypertension (ISHT) (P < 
0.05). A significant positive correlation between packed cell volume 
(PCV) and systolic blood pressure (SBP) (r = 0.353, P = 0.048) found 
among normotensive participants. Among hypertensive patients, a 
positive significant correlation found between triglycerides (TG) and 
both SBP (r = 0.484, P = 0.031) and diastolic blood pressure (DBP) (r 
= 0.463, P = 0.040), while low density lipoprotein-cholesterol (LDL-
c) showed a positive significant correlation with DBP (r = 0.443, P = 
0.021). Conclusion: The prevalence of HT among Iraqi populations is 
of major concern. Further consideration is required to detect the 
impact of potential risk factors and to minimize blood pressure (BP) 
elevation and reduce the risk of other cardiovascular complications 
later in life.  

 
Keywords—Correlation, hypertension, Iraq, risk factors.  

I. INTRODUCTION 

T is a chronic condition manifested by elevation of BP 
and considered as a silent killer disease because neither it 

has diagnostic clinical features, nor the patients realize the 
disease itself [1]-[3]. Furthermore, HT accelerates the 
development and negatively affects other cardio-metabolic 
medical conditions. Although the exact cause of primary HT is 
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unknown, there are several modifiable and non-modifiable 
risk factors that are associated with this condition [4]-[6].  

Age is one of the most important non-modifiable risk 
factors for the incidence of HT. The relationship has been 
shown at all ages and there is a strong belief that vascular 
changes begin in younger age and positively correlated with 
advancing age [4], [7]. In this regard, the incidence of 
cardiovascular complications, most notably stroke and 
coronary artery disease, is closely related to advanced age, 
even within normal range of BP readings. Meanwhile, HT 
may be secondary to other diseases such as diabetes mellitus 
(DM) and chronic kidney disease (CKD) [8]-[11].  

Several earlier studies attributed the relations of BP 
elevation to genetic factors which supports the hereditary 
nature of HT. These studies further correlated the impact of 
blood group phenotypes with BP elevation and increased 
cardiovascular risks [12], [13]. Previous literature also 
reported that unhealthy lifestyle habits, such as high salt 
intake, cigarette smoking, are associated with BP elevation 
and other abnormal health outcomes [14], [15]. 

The prevalence of HT is observed to be higher among obese 
subjects. Moreover, HT and hyperlipidemia, particularly 
elevated serum total cholesterol (TC), LDL-cholesterol (LDL-
c) and TG, are considered as the most silent and dangerous 
risk factors for cardiovascular diseases and they are 
responsible for high morbidity and mortality rates reaching up 
to 80% in developing countries [16]-[18]. Therefore, early 
started intervention and management could provide a more 
protection against other cardiovascular complications. The aim 
of this study is to assess and understand the perception of 
specific predictive confounding factors on the prevalence of 
HT among a sample of Iraqi population in Baghdad, Iraq. 

II. METHODS 

A. Study Design  

The study was a randomized cross sectional single-centre 
analysis carried out on participants during their visit to the 
outpatient clinic at certain sector of Baghdad Province, Iraq 
from July to December 2018. Approval of the study was 
granted from the ethical committee of college of pharmacy-
Mustamsiriya University. 

B. Participants and Data Collection  

Participants over the age of 18 years old admitted to the 
outpatient clinic at certain sector of Baghdad Province, Iraq 
during the above period were recruited and used to estimate 
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the sample size of this study, while those with missing enough 
data were excluded. Data for each participant were extracted 
and used to structure a detailed assessment after the 
introduction of a set of questions. The participants were 
verbally informed about the study and those who expressed 
their ability and willingness to take part in the study were 
required to sign the study consent form.  

Data collected included information related to demographic 
(age, gender); clinical records (body weight, height, body 
mass index-BMI, family history of HT prevalence, health 
conditions and medical history, cigarette smoking, alcohol 
drinking, physical activity and diet patterns) alongside data 
related to specific screening and laboratory tests (PCV, serum 
lipid profiles particularly including TC, TG, LDL-c and high-
density lipoprotein cholesterol [HDL-c]). Regarding BP 
assessment, two measurements of BP were recorded using a 
mercury column with at least 5 minutes between successive 
measurements for a final estimate. The mean of two 
measurements was recorded for SBP and the mean of two 
values was recorded for DBP. Classification of BP readings 
and definitions of HT grades was done according to ESC/ESH 
Guidelines for the management of arterial HT 2018 as shown 
in Table I [19]. 

 

C. Statistical Analysis 

Statistical analysis was performed using Microsoft Excel 
2010 and SPSS (version 18). Data are expressed as means ± 
standard deviation (SD) and as number and percentage. One 
way analysis of variance (ANOVA) test was used to compare 
means while chi-square test was used to compare percentages. 
Pearson correlation coefficients (r) were calculated to evaluate 
the association between BP and risk factors. P-value of <0.05 
was considered statistically significant. 

III. RESULTS 

Table II presents the baseline data of the recruited 
participants who met the study’s inclusion criteria. 100 adult 
male and female aged between 18-50 years were enrolled in 
the study. The study findings showed that 37% had normal 

and high normal BP. Among these participants, 18 cases had 
normal BP, while 19 cases had high normal BP. On the other 
hand, 63% suffered from high BP. Among these participants, 
28 cases had grade 1 HT, 9 cases had grade 2 and 3 HT 
respectively, and 17 cases had ISHT. There were no 
significant differences regarding mean age, BMI, PCV and 
duration of HT among the study groups. Regarding 
measurements of serum lipid profiles, TC levels showed 
significant difference among study participants suffered from 
grades 1, 2, 3 and ISHT compared to those having normal BP. 
Meanwhile, TG levels among hypertensive patients suffered 
from grades 2, 3 and ISHT showed significant difference from 
the study participants with normal, high normal and grade 1 
HT (Table II). However, the findings of serum LDL-c and 
HDL-c levels were non-significantly different among all study 
groups.  

Table III presents the potential of predictive confounding 
factors influencing the cardiovascular risk among study 
participants. 47.6% of the study participants had DM with HT. 
Female patients had high prevalence of HT (65%, P < 0.005) 
particularly those suffered from grade 3 HT (53.65%) and 
ISHT (76.5%). Patients aged between 41-50 years old 
significantly suffered from HT than other age groups (63.5%, 
P < 0.001) particularly those suffered from grade 1 (60.7%) 
and grade 3 HT (66.7%). 88.9% of the study participants were 
categorized as morbid obese (P < 0.001). Positive family 
history (70.6%), high salt (58.8%) and rich-fatty food intake 
(82.4%) was significantly found among ISHT patients (P < 
0.05).  

 
TABLE I 

CLASSIFICATION OF OFFICE BP AND DEFINITIONS OF HT GRADES 

Category Systolic BP, mmHg  Diastolic BP, mmHg 

Optimal <120 and <80 

Normal 120–129 and/or 80–84 

High normal 130–139 and/or 85–89 

Grade 1 HT 140–159 and/or 90–99 

Grade 2 HT 160–179 and/or 100–109 

Grade 3 HT ≥180 and/or ≥110 

ISHT ≥140 and/or <90 

 
TABLE II 

BASELINE DATA OF STUDY PARTICIPANTS 

Isolated SHT Grade 3 HT Grade 2 HT Grade 1 HT High normal Normal Variables 

N=63 N= 37  

40.7±4.8 39.8±5.5 38.6±5.8 38.5±7.7 38.9±7.3 40.8±4.3 Age (years) 

4.9±4.7 6.1±6.2 6.6±5.9 5.3±4.7 4.7±3.3 4.1±1.7 Duration of HT (years) 

52.2±9.8 52.4±13.9 50.7±9.3 49.6±9.6 52.5±6.6 51.3±7.9 BMI (Kg/m2)  

39.4±4.9 33.9±2.4 40.5±5.9 42.7±5.9 41.9±2.3 37.6±4.1 PCV 

203.2±41.9b 173±47.7a 206.9±33.3b 183.7±41.7a 205±41.4b 158.3±31.3 TC (mg/dl) 

222.6±90.6a 272.0±86.0a 281.8±92.4b 199.9±80.9 215.8±76.6 221.6±34.2 TG (mg/dl) 

128.7±42.4 102.7±47.4 111.9±28.6 112.9±36.8 134.3±27.8 96.9±16.9 LDL-c (mg/dl) 

45.6±6.9 42.5±7.1 37.9±6.9 41.7±7.2 43.6±10.6 38.6±8.1 HDL-c (mg/dl) 

Data are expressed as mean±SD; ANOVA test is used to compare means among the patient’s groups; a: p<0.05; b: p<0.01 
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TABLE III 
PREDICTIVE FACTORS INFLUENCING CV RISK IN PATIENTS WITH HT (SBP≥140 AND/ OR DBP≥90) 

Total 
N=63 

Isolated SHT 
Total N=17 

Grade 3 HT 
Total N=9 

Grade 2 Total 
N=9 

Grade 1 HT  
Total N=28* 

Variables  

 
41 (65%)b 
22 (35%) 

 
13 (76.5)a 
4 (23.5) 

 
7(77.8)a 
2 (22.2) 

 
6 (66.7) 
3 (33.3) 

 
15 (53.6) 
13 (46.4) 

Sex 
Female  
Male  

 
8 (12.7) 

16 (25.4) 
40 (63.5)c 

 
0 

6 (35.3) 
12 (64.7) 

 
1 (11.1) 
2 (22.2) 
6 (66.7)a 

 
1 (11.1) 
3 (33.3) 
5 (55.6) 

 
6 (21.4) 
5 (17.9) 

17 (60.7)b 

Age group 
20-30 
31-40 
41-50 

 
7 (11.1) 

56 (88.9)c 

 
0 

17 (100)c 

 
1 (11.1) 
8 (88.9)c 

 
1 (11.1) 
8 (88.9)c 

 
5 (17.9) 

23 (82.1)c 

BMI 
≥30 
≥40 

 
38 (60.3)a 
25 (41.7) 

 
12 (70.6)a 
5 (29.4) 

 
5 (55.6) 
4 (44.4) 

 
5 (55.6) 
4 (44.4) 

 
16 (57.1) 
12 (42.9) 

Family history 
Yes 
No 

 
53 (84.1)c 
10 (15.9) 

 
15 (88.2)c 
2 (11.8) 

 
7 (77.8)a 
2 (22.2) 

 
7 (77.8)a 
2 (22.2) 

 
24 (85.7)c 
4 (14.3) 

Sedentary life  
Yes 
No  

 
56 (88.9)c 
7 (11.1) 

 
17 (100)b 

0 (0) 

 
8 (88.9)b 
1 (11.1)  

 
8 (88.9)b 
1 (11.1) 

 
 23 (82.1)c 

5 (17.9) 

Smoking 
No 
Yes 

 
36 (57.1) 
27 (42.9) 

 
7 (41.2) 

10 (58.8)* 

 
5 (55.6) 
4 (44.4) 

 
8 (88.9)b 
1 (11.1) 

 
16 (57.1) 
12 (42.9) 

High salt intake  
No  
Yes 

 
29 (46) 
34 (54) 

 
3 (17.6)c 

14 (82.4)* 

 
3 (33.3) 
6 (66.7)* 

 
8 (88.9)b 
1 (11.1) 

 
15 (53.6) 
13 (46.4) 

Fatty food 
No 
Yes 

 
56 (88.9)b 
7 (11.1) 

 
16 (94.2)b 

1 (5.9) 

 
7 (77.8)a 
2 (22.2) 

 
7 (77.8)a 
2 (22.2) 

 
26 (92.9)c 

2 (7.1)  

CKD 
No 
Yes  

 
30 (47.6) 
33 (52.4) 

 
9 (52.9) 
8 (47.1) 

 
6 (66.7) 
3 (33.3) 

 
7 (77.8)a 
2 (22.2) 

 
8 (28.6) 

20 (71.4)b 

DM 
Yes 
No 

 
30 (47.6)a 
16 (25.4) 
11 (17.5) 

6 (9.5) 

 
6 (35.3) 
6 (35.3) 

 )23.5 (4  
 )5.9 (1  

 
4 (44.4) 
2 (22.2) 
2 )22.2(  
1 (11.1) 

 
4 (44.4) 
3 (33.3) 

)11.1( 1  
)11.1 (1   

 
16 (57.1)b* 

5 (17.9) 
4 (14.3) 
3 (10.7) 

Blood group 
O 
A 
B 

AB 
Variables showed as number (n) and percentage (%); Chi square test used to compare percentages; *: P < 0.05 with respect to other groups; a: P < 0.05; b: P < 

0.005; c: P < 0.0001 within the groups 
  

TABLE IV 
CORRELATIONS OF SOME PREDICTIVE FACTORS WITH SBP, DBP AMONG NORMOTENSIVE AND HYPERTENSIVE GROUPS 

Variables 
SBP<140 (Normal, High normal) SBP>140 (Grade 1,2,3 HT) 

SBP DBP SBP DBP 
Age 

r-value 
p-value 

 
-0.108 
0.556 

 
0.085 
0.642 

 
0.238 
0.060 

 
0.162 
0.283 

BMI 
r-value 
p-value 

 
-0.091 
0.620 

 
0.077 
0.676 

 
0.060 
0.694 

 
-0.064 
0.671 

PCV 
r-value 
p-value 

 
0.353* 
0.048 

 
0.300 
0.096 

 
0.173 
0.249 

 
0.079 
0.604 

TC 
r-value 
p-value 

 
0.392 
0.064 

 
0.087 
0.692 

 
0.281 
0.174 

 
0.055 
0.793 

TG 
r-value 
p-value 

 
0.087 
0.701 

 
0.265 
0.233 

 
0.484* 
0.031 

 
0.463* 
0.040 

LDL-c 
r-value 
p-value 

 
0.198 
0.403 

 
0.341 
0.141 

 
0.296 
0.150 

 
0.443* 
0.021 

HDL-c 
r-value 
p-value 

 
-0.221 
0.224 

 
-0.040 
0.828 

 
-0.255 
0.252 

 
-0.126 
0.576 

*. Correlation is significant at the 0.05 level; **. Correlation is significant at the 0.01 level 
 

Table IV shows the correlation between some predictive 
risk factors with SBP and DBP among study participants. 
There was a positive significant correlation between the effect 

of age with SBP (r = 0.238, P = 0.060) among hypertensive 
patients. A significant positive correlation between PCV and 
SBP (r = 0.353, P = 0.048) found among normotensive 
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participants. TG also showed a significant positive correlation 
with both SBP (r = 0.484, P = 0.031) and DBP (r = 0.463, P = 
0.040) among hypertensive group. LDL-c showed a significant 
positive correlation with both DBP (r = 0.443, P = 0.021) and 
TG (r = 0.403, P = 0.070) among hypertensive group (Table 
IV). A significant positive correlation between TC and TG (r = 
0.540, p = 0.014) found among hypertensive group (r = 0.540, 
P = 0.014) as shown in Table V. However among this group, a 
negative correlation was observed between LDL-c and HDL-c 
(r = -0.424, P = 0.056) as shown in Table V.  

 
TABLE V 

CORRELATIONS BETWEEN LIPID PROFILE VARIABLES AMONG HYPERTENSIVE 

GROUPS 
Variables TG HDL-c 

Cholesterol  
r-value 
p-value 

 
0.540* 
0.014 

 
0.217 
0.331 

LDL-c 
r-value 
p-value 

 
0.403 
0.070 

 
-0.424 
0.056 

*. Correlation is significant at the 0.05 level 

IV. DISCUSSION  

HT represents a serious health problem in Iraq. It is one of 
the major contributory factors for other cardiovascular 
complications such as ischemic heart disease and stroke which 
constitute the main causes of mortality in the country. 
According to a report issued by the World Health 
Organization (WHO), 40% of Iraqi people aged >25 have high 
BP [20]. The study showed that a higher prevalence of HT 
particularly among female patients. These findings are 
consistent with previous reports explaining this gender 
variation in HT prevalence which might be related to both 
biological and behavioral factors [45]. However, other studies 
found either high prevalence of HT in males than in females or 
no significant difference regarding gender [21], [22].  

Our results were also consistent with previous studies which 
showed that the prevalence of HT and BP elevation 
significantly increased with increasing age particularly among 
hypertensive patients. This could be attributed to the fact that 
aorta and walls of the blood vessel arteries tend to be more 
stiffened with advanced age. In addition, older people display 
less levels of sympathetic nervous system up-regulation than 
younger individuals [23]-[25]. In fact, increasing age affects 
the BP level primarily in already hypertensive patients. Liu et 
al. [26] reported that 40 years old persons have a higher 
threshold of hypertensive risk. Furthermore, [26] also found a 
positive correlation between advanced age and BP elevation 
among hypertensive patients.  

Positive family history of HT was another highly significant 
cofounder among hypertensive patients. This finding is in 
agreement with earlier literature which reported that HT 
significantly associated with family history as relatives share 
the same genetic predisposition which makes individuals more 
prone to BP elevation and cardiovascular diseases. Moreover, 
the tendency of family members to share the risky lifestyle 
habits could also play a role for this association [27], [28]. 

Another remarkable finding in this study is that 88.9% of 

the study participants were morbid obese (BMI ≥ 40 Kg/m2) 
which indicates a high prevalence of obesity among Iraqi 
population. Lack of health concerns and bad eating habits may 
contribute to such incident. Several earlier studies have related 
obesity with the risk of high BP [29], [30]; however, we could 
not establish such correlation in this study which might be 
related to the limited sample size enrolled. A study by Nay et 
al. [31] found that food intake pattern has significant 
association with cardiovascular risk. The Iraqi traditional 
dishes are well known with high-fat foods which could be 
partly contribute to the increase in body weight and obesity 
leading to further elevation in BP. Regarding lipid profiles 
assessment in this study, serum levels of TC, TG were 
significantly increased among hypertensive patients compared 
to the participants with normal and high normal BP 
individuals. These findings are also in accordance with earlier 
studies which reported a significant correlation between 
abnormal serum lipid levels (TG and LDL-c) with SBP and 
DBP specifically observed among hypertensive patients [32]. 
It is well established that a considerable reduction especially 
in hypertensive patients in BP is achieved through a reduction 
of dietary salt intake [33]. In the present study, there were 
significant salt consumers observed among the ISHT group. 
Sung et al. [34] stated that high salt intake could be associated 
with corresponding changes in BP. 

Sedentary lifestyle and lack of practice for physical activity 
found to be another risk factor observed in this study. A higher 
percentage of participants had poor physical activity and the 
majority of them were either unemployed, housewives or 
performing office work. In addition, the convenience of 
transport and the development of the internet made more 
people choose for a sedentary life. This finding is in 
agreement with a study by Peter [35] who stated that inactive 
people are more prone to abnormal cardiac functions. On the 
other hand, lack of physical activity also increases the risk of 
overweight and obesity [28].  

Hematocrit level is considered as a biomarker for early 
detection of HT in normotensive and high risk individuals. 
This is consistent with our findings which showed a 
significant correlation between PCV and SBP in normotensive 
participants and further supported by other studies which 
found that hematocrit level is closely associated with risk of 
HT [36]-[38]. On other hand, blood group phenotype O is 
considered as the most common among Iraqi populations, 
[39]. The findings of this study showed that nearly half of 
hypertensive participants had blood group phenotype O and 
the majority of them suffered from grade 1 HT. Furthermore, 
participants with high normal BP had blood group phenotype 
O suggesting those subjects will be more prone later to a 
higher incidence of HT. Many researchers found that HT was 
highly prevalent among individuals with blood group 
phenotype O [40]-[42]. O’Donnell et al. [44] suggested the 
increased susceptibility to have high BP in individuals with 
blood group phenotype O. The increased susceptibility in 
those populations could be related to a reduced plasma factor 
VIII and von Willebrand factor by 25% which believed to 
predispose them to HT. Half of the hypertensive patients 
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included in the study had DM since these cardio-metabolic 
conditions share similar risk factors. DM may contribute to BP 
elevation due to the decreased ability of blood vessels to 
stretch or changing the way the body manages insulin [44].  

V. CONCLUSION 

The prevalence of HT among Iraqi population is growing at 
an alarming pace. People awareness about the impact of 
potential modifiable and non-modifiable risk factors which 
contribute to the BP elevation is of great outcome and 
supporting the importance of self-managed measures to 
possibly minimize BP elevation and further reduce the risk of 
other cardiovascular complications later in life.  
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