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Abstract:

Background: Hypertension is a chronic illness that affects one billion people both in high and low-
income countries and is the most common risk factor for death throughout the world. It is also responsible
for stroke, ischemic heart disease, heart and kidney failure in addition to its huge effect on the economy.
Like many developing countries, Irag, is undergoing a transitional epidemiological period with increasing
burden of hypertension and its contributing risk factors e.g. unhealthy diet, physical inactivity, obesity,
hyperglycemias, hypercholesterolemia and smoking. In spite of the availability of a screening program
for the early detection of hypertension in primary health care centres (PHCCs) little data on hypertension
control is available.

Objectives: Assessing blood pressure control rate among Iraqi adults 18 years and older, and identifying
the related determinants.

Patients and Methods: The study is derived from the second round of Non-Communicable Diseases Risk
Factors STEPS survey Iraq 2016. A cross-sectional survey was performed on households from all Iraqi
governorates excluding three governorates suffering instability. A Multi-stage cluster sampling technique
for a sample of 4120 Iraqi adults was used. Interviews were held from the first week of November for 20
days using Arabic and Kurdish translated versions of STEPS questionnaire. A total of 4071 residents
participated.

Results: the prevalence of hypertension/ high blood pressure was 35.6%. Only 7.9% were under
medication and controlled with an evident sex-based difference in favour of women (9.3% vs. 6.6%
respectively). Uncontrolled blood pressure increased with age (t=7.4 p=<0.001), and declined with years
of education (t= -3.3 p=0.01). It was significant among subjects with hyper-triglycerides (X2= 4.07 p=
0.044), consumption of salty processed food (X2= 7.35 p= 0.007). Blood pressure was not controlled
among those reported being currently on medication (X2= 22.4 p= < 0.001).

Conclusions: Blood pressure control rate is low among Iragi adults on medical and lifestyle management.
Further assessment and strengthening of clinical practice on hypertension management is recommended.
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Introduction:

Developing countries are facing dramatic changes in
health needs. A public health challenge is created by
the increasing prevalence of chronic diseases such as
hypertension. The incidence of hypertension is
growing among male adults as well as women and
adolescents [1] Hypertension is one of the most
common progressively rising global health problems.
Global Burden of Disease reports revealed that blood-
pressure-related diseases have killed more than 50
million people, disabled many more, and costs
billions of dollars from already fragile economies [2].
Data from 2015 shows that hypertension still affects
24% of men and 20% of women worldwide[3].
Worldwide
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it is considered the most important preventable cause
of heart disease and stroke as well as causing around
half of all deaths from these conditions[4].
Hypertension is also responsible for 57 million
disability adjusted life years (DALYS) [5], [6]. The
problem shifted from the forth Leading Global
Burden of Disease Risk Factor in 1990, as quantified
by DALYsS, to the first risk factor in 2010 [7], [8] .
According to the WHO/ISH recommendations, as
well as INC7 guidelines, hypertension in adults aged
18 years or older is defined as systolic blood pressure
(BP) >140 mmHg and/or diastolic BP >90 mmHg on
the average of two or more readings taken at each of
two or more visits after initial screening [9].Most
people with hypertension don't show any symptoms;
this is why it is known as the “silent killer”. Although
sometimes hypertension causes symptoms such as
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chance of heart attack, heart failure, stroke, and
kidney disease becomes greater with the increase in
BP. For individuals who are 40-70 years of age, each
increment of 20 mmHg in systolic BP (SBP) or 10
mmHg in diastolic BP (DBP) doubles the risk of
cardiovascular disease across the entire BP range [9].
[10] Many references show that High BP can be
compounded by many risk factors that increase the
odds of heart attack, stroke and kidney failure, some
are non-modifiable risk factors like age, sex and
family history [12], while other risk factors are
modifiable including: smoking, unhealthy diet,
harmful use of alcohol, physical inactivity, obesity,
high cholesterol and diabetes mellitus [13].As any
other country in the region, Iraq faced a disease
pattern change towards the increasing burden of non-
communicable disease. National statistical reports
indicate that cardiovascular diseases are consistently
ranked as the first cause of mortality in Irag. They
account for one third of the total mortality and half of
morbidity [14] A national screening system for
hypertension and diabetes started in 2008 with
stepwise expansion to cover 100% of the main PHC
centers in most of the Directorates of Health (DoHs)
of Irag. The screening system identified 860,000
conditions of high BP from the beginning of the
project through 2017, 150,000 tests for hypertension
were confirmed [14].

Subjects and Methods:

The second round of stepwise survey on NCD risk
factors was conducted in Iraq during November
through December 2016 [15].

Study design: A cross-sectional community-based
survey was conducted. The sample frame consisted of
the population of Iraqg who are (18+) years for both
sexes residing in urban and rural area. At the time of

the survey three governorates (Naynawa, Salahaddin
and Al-Anbar) were excluded due to unstable
conditions. All permanent residents (18+) years who
were resident in Iraq within one month from the time
of the implementation of the survey were included
and considered eligible, while excluding temporary
residents, displaced individuals and those living in
institutionalized settings. To estimate the prevalence
of the risk factors of noncommunicable disease a
Multi-stage cluster sampling technique was adopted,
to select the minimum representative sample size.
Selection was done on a national-based rather than a
governorate-based sample. The multi-stage cluster
sample was then stratified into urban and rural areas.
Primary sampling units (PSUs) were the blocks,
which was composed of 70 households or more
before the selection [15]. The survey included direct
interview, physical examination and laboratory
examination of blood samples of study participants.
Sample size: The Iragi Central Statistical
Organization-Ministry of Planning calculated the
survey number of clusters taking into account that the
percentage of Iraqgi population 18+ years was 51.0%
according to Irag Household Socio-Economic Survey
- IHSES-2012 [16]. Assuming a 95% confidence
interval (CI) (Z=1.96), a 6% acceptable margin of
error, a simple sampling design effect coefficient of
1.5. Calculations resulted in 400 clusters, which were
further increased by 3% [According to Multiple
Indicator Cluster Survey (MICS) 2012] to account for
contingencies as non-response and recording errors.
The total number of calculated clusters (412) was
multiplied by the number of households that should
be included in each one which was (10) to have the
total sample size of (4120) that was proportionately
distributed to the governorates

n =820, pppp
(E)2

p = (96)2:0510-051) 4 = _ 40
(0.06)2

400 _ 400
= =—=412
NR 097

n =412+« NHH = 412 10 = 4120

Margin of Error (E): 0.06

from 1.5 to 2 for cluster sampling)

NHH: Number of households in each cluster (10)

Sample size calculation

Level of Confidence Measure (Z): 1.96 (for 95% confidence level)

Baseline levels of the indicators (P): 0.51 (percentage of Iragi adults according to IHSES 2007)
Design effect (Deff): 1.5 (Describes the loss of sampling efficiency caused by using a complex sample design recommended values

Expected Response Rate: 0.97 [According to Multiple Indicator Cluster Survey (MICS4) 2011]

To have weighted indicators, the sample of (4120)
households had been distributed to the governorates,
“urban, and rural”, proportionate to the size of each
area. By direct interview with the respondents, data
was collected. The first two steps were performed
during the first visit, whereas step 3 was performed

during the second visit, as it was scheduled in
agreement with the respondent and with the lab
technician. The selected household was visited three
times after which the decision is made to code the
visit outcome as a Non-response.
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The formula of data weighting
w
W is the raw weight for the data

governorate

1

T P1+P2+P3xP4
P1 is the probability of choosing proportionate number of blocks out of total number of blocks in urban and rural areas inside the

P2 Proportion target (number of the population of certain age and sex to the total population).
P3 Probability of choosing the households (10) from total households in the selected block.
P4 Probability of choosing target respondent out of total number in the households aged 18+ years

Results:

Results showed that the prevalence of Hypertension/
Raised BP (SBP >140 mmHg and/or DBP >90mmHg
or currently on antihypertensive medication) was
35.6%, being higher among men when compared to
women (36.5% vs. 34.5% respectively) (Table 1).
Results reflected poor BP control rates. Only 7.9%
were under medication and controlled with an evident
sex-based difference in favour of women (9.3 vs. 6.6).
Over three quarters (75.9%) of the patients were not

controlled  despite  taking  antihypertensive
medication. The mean age of the subjects in the study
was (52.0 = 0.40) years A significant difference was
found between the age of the subjects with controlled
hypertension (46.9 £ SE 0.90) years and the age of
the subjects with uncontrolled hypertension (53.9 +
SE 0.50 years) (p=0.001). The rate increased with
age.

Table 1: Prevalence of Hypertension (SBP >140 and/ Or DBP > 90 mmHg or Currently on Medication for
Raised Blood Pressure) among Respondents, By Age and Sex, Iraq 2015

Men Women Both Sexes

Age Group % % %

(years) N (95%Cl) N (95%Cl) N (95%CI)
23.5% 15.8% 20%

18-39 728 (19.6-27.4) 1240 (13.2-18.5) 1968 (17.4-22.6)
55.7% 57.2% 56.5%

40-59 569 (50.4-61.1) 841 (53.0-61.4) 1410 (53.1-59.9)
76.6% 80.1% 78.3%

60+ 298 (69.5-83.6) 367 (74.9-85.2) 665 (74.0-82.5)
36.5% 34.5% 35.6%

Total 1595 (33.4-39.7) 2448 (32.1-37.0) 4043 (33.4-37.7)

Assessing the profile of the subjects with high BP, the
mean years of education the subjects had was 5.5
years. It was shown that there was a difference
between the years of education of the subjects with
controlled hypertension (6.4 yrs) compared to the
years of education of the subjects with uncontrolled
hypertension (5.2 yrs) (table 2). The more years of
education of the subjects the better the control of
hypertension, p=0.028. Men were more likely to have
poor BP control (74.1%) as compared to women
(66%). Most of the subjects resided in Urban areas
(73.3%) however; there was a very small difference
in BP control rate as compared to rural residents.
There was no significant association of BP control
with the marital status or with employment status nor
income.

Most of the subjects (87.4%) reported not eating salty
and processed food which was significantly
associated with the control of hypertension
(p=0.007). Only 6.4% of the patients in the study used
saturated fat while the rest used vegetable oil, with no
significant association. Most of the subjects never
smoked (66.6%) with no significant association
between smoking and the control of hypertension.
Only 3.6% of the subjects stated that they consumed
alcohol with no significant association with BP
control. More than half of the subjects were obese
53.3%, with no significant association between BMI
categories and the control of hypertension. Only 2.3%
of the subjects reported having stress, with no
association with the control of hypertension.

See Table 2 (A, B and C).

Table 2 (A): Association of socio-demographic variables and blood pressure control

Overall Controlled BP Uncontrolled BP
Variables Mea  Std. Error of Mea  Std. Error Std. Error  ttest; p-value
n Mean n of Mean Mean of Mean
Age (years) 520 04 46.9 0.9 53.9 0.5 t=7.4; <0.001**
Years of education 55 0.1 6.4 0.3 52 0.2 t=-3.3; 0.001**
. Weighted Weighted A
No. Weighted % No. % No. % Chi-sq.; p-value
Men 403 42.9 90 25.9 313 74.1 X= 6.66:
Gender 0.01*
Women 773 57.1 227 34.0 546 66.0 '
) Urban 931 73.3 259 30.8 672 69.2 X=1.69:
Residence 0.193
Rural 245 26.7 58 29.7 187 70.3 '
J Fac Med Baghdad 147 Vol.64 No. 3, 2022
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Single 53 7.7 21 48.7 32 51.3
Marital status Married 885 777 238 295 647 705 (>)<375;132
Previously 238 145 58 265 180 735
married
No formal
schooling 376 28.7 78 222 298 77.8
Educational level | maryschool g7 43 143 326 34 674
X=12.1,
Secondary 0.011*
school 175 16.4 52 38.3 123 61.8
University or
higher 118 11.8 39 334 79 66.6
Government 451 473 38 367 83 63.3
employee
Non-
government 32 3.0 8 26.2 24 73.8 X=2.16;
Employment employee 054
Self-employed 93 12.5 21 23.3 72 76.7
Unpaid works 878 73.2 239 31.2 639 68.8
Very low 215 21.3 56 28.5 159 715
Low 193 195 45 25.9 148 74.1
Monthly income per;erate 208 189 54 309 154 69.1 X= 4.66;
capita 0.324
High 236 22.7 67 38.4 169 61.6
Very high 194 175 63 327 131 67.3
Table 2 (B): Association of nutritional and life style variables and blood pressure control
Overall Controlled BP ggcontrolled Chll-sq.; P
Variables _ i i value
No Weighted No Weighted No Weighted
% % . %
Normal 10
(<25) 146 146 38 281 8 71.9
Overweigh _ .
BMI categories (kg/m?) t 351 320 %0 332 ;4 66.8 é(;gzl"”'
(25-<30) :
Obese 16 49
(>=30) 654 53.3 2 27.8 2 72.2
Mest 573 502 16 301 AL 699 o
MET1 1 2 X=0.92;
Doesn't 586 49.8 15 311 43 68.9 0.337
meet 0 6
Current 160 19.8 41 271 ;1 72.9
. 11 X=3.04;
Smoking status Former 145 135 31 273 2 72.7 0218
Never 871  66.6 24 322 2 678
Quit using tobacco or don’t start Yes 522 46.4 14 29.6 38 704 X=10.01;
0 2 0.913
No 653 53.6 17 314 47  68.6
7 6
Never 113 96.4 30 311 83 68.9 ~ .
- 9 8 1 X=0.13;
Alcohol drinking 0714
Ever 37 3.6 9 16.1 28 839 ’
>=5 241 193 65 27.4 17 72.6 .
. . 6 X=0;
Average servings of fruit/veg per day 25 68 0.995
<5 935 80.7 5 313 3 68.7 ’
Moderate 7 89.9 2 300 00 = 0.08:
Self-reported quantity of salt consumed 0.78 4 ’
Too much 100 10.1 28 342 72 65.8 ’
V_egetable 110 93.6 30 308 80 69.2 .
. . oil 9 2 7 X=1.32;
Oil/fat most often used for meal preparation Saturated 0.251
63 6.4 13 246 50 754 ’
fats
. 19 55 X=2.95;
Eat outside the home No 742 66.2 0 28.6 5 714 0.086
J Fac Med Baghdad 148 Vol.64 No. 3, 2022
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Yes 357 338 &0 363 4 637
110 29 81 N
Stress No 5 97.7 4 30.6 1 69.4 g)(§7(?l
Yes 26 23 7 318 19 682 '
Reduce salt in your diet Yes 901 74.0 22 281 67 719 X=8.1;
5 6 0.004**
No 273 26.0 92 37.7 18 623
1
Eat at least 5 fruit and/or vegetables servings ~ Yes 722 60.2 17 291 54 709 X=5.77;
each day 7 5 0.016*
No 453 398 14 327 31 673
0 3
Reduce fat in your diet Yes 889 734 22 281 66 719 X= 9.45;
0 9 0.002**
No 285 26.6 97 374 18 62.6
8
Start or do more physical activity Yes 682 58.6 17 283 51 717 X=3;
1 1 0.083
No 493 414 14 337 34 663
6 7
Maintain a healthy body weight or lose Yes 725 614 19 292 53 70.8 X=0.24;
weight 2 3 0.627
No 450 38.6 12 327 32 673
5 5
Table 2 (C): Association of clinical and lab results variables and blood pressure control
Overall Controlled BP Uncontrolled BP Chll-sq.; P-
Variables - - - value
No  Weighted No  Weighted No  Weighted
. % . % . %
Blood glucose (mg/dl) Normal (<110) 71 64.8 20 313 51 687 X=2.3;
2 0 2 0.317
Pre-DM 14 113 32 310 10 69.0
(110-<126) 1 9
Diabetic 26 239 66 287 19 713
(>=126 or on 5 9
medication)
Yes o a4 e a3 0 697 e 306
Hyperlipidaemia 50 12 35 0 581 '
No 46.6 30.8 69.2 '
5 7 8
Yes 49 44.2 1 26.9 37 73.1
Hypertriglyceridemia 22 18 24 5((:)4‘287;
No 55.8 33.6 66.4 '
4 1 3
None 59 19.8 18 34.3 41 65.7
18 14 _ .
Diabetes medication history OHA 7 658 42 290 5 1.0 ?)(583;..057
Insulin 10 37 3 50.0 7 50.0
OHA + Insulin 37 107 6 16.7 31 833
Currently on anti-  Yes 67 53.2 14 24.1 52 75.9 X=22.4,
hypertensive 0 4 6 <0.001**
No 50 46.8 17 375 33 625
2 0 2
Nearly two thirds (64.8%) of the study subjects had Discussion:

normal plasma glucose levels, while 35.2% had
hyperglycemia, The rate of uncontrolled hypertension
was not significantly higher among those with
hyperglycemia as compared to those with normal
plasma glucose (71.3% versus 68.7% respectively).
Nearly a fifth of the diabetic subjects included in the
study were taking no medication while the remaining
were taking oral hypoglycemics (OHA), insulin or
both, with no significant association with BP control.
No association was found between having
hyperlipidemia and the control of hypertension.

About six out of ten Iragi hypertensive patients had
poor control of Hypertension. Iragi men showed
significantly lower control than lragi women, most
probably due to hormonal and behavioral factors. The
study showed a significant association between high
BP and age. This agrees with the study of Loh et.al,
who found a significant positive association between
the two factors. This is logical as atherosclerosis
increases with age. (17). A highly significant
difference was found between the years of education
for the subjects with controlled hypertension and
those uncontrolled, which agrees with the study of
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Chow et al., who found a significant correlation
between the control of hypertension and education
[18]. This may be due to the health awareness of
educated individuals living a healthier life style and
avoiding unhealthy diet in comparison with
uneducated individuals [18]. As for the behavioral
risk factors no significant difference in BP control
was detected in relation with physical inactivity,
smoking, fruit and vegetable consumption and
alcohol intake. Consumption of salty and processed
food was significantly related to control of
hypertension. This was consistent with the study of
Papathanasiou who found that the control of
hypertension is negatively correlated with eating salty
diet [19][20][21]. This may be due to water retention
in the blood vessels that cause increase of blood
pressure, Nevertheless, this was inconsistent with the
study of Pilakkadavath et al. who found a significant
negative relation between smoking and the control of
hypertension [22].  There was no significant
association between drinking alcohol and the BP
being uncontrolled. This disagrees with the study of
Santana who found an association between the two
factors [23]. There was no significant association
between BMI and the control of hypertension. This
goes with the study of Ibekwe who found no
significant association between obesity and the
control of hypertension [24], but it disagrees with the
study of Loh who found a significant association
between BMI and the control of BP [17]. There was
no significant association between hyperglycemia
and hyperlipidemia with the control of hypertension.
This disagrees with the study of Ragavendra which
showed a significant association.[25] Hyper-
triglyceremia was strongly associated  with
hypertension control, which is consistent with the
study of Loh .[17] This is most likely explained by
the hardening effect of triglycerides on bold vessels
(atherosclerosis) leading to hypertension. Subjects
being on antihypertensive medication were more
likely to have uncontrolled hypertension. This may be
explained by two possible reasons, the first is that
most patients delay starting medication until their
blood pressure becomes high and uncontrolled and
the second reason may be due to poor compliance
with the management program, and poor counselling
of the patient regarding the medications, dosing, and
possible side effects.

Conclusions:

The study concluded that the main determinants of
poor control were the following: Being older, being a
male, lower educational level, consuming salty
processed food and having hyper-triglycerides.
Further assessment and strengthening of clinical
practice on  Hypertension  management s
recommended.
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