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Abstract

Background: Arterial hypertension is a chronic cardiovascular disorder that most affects the adult population

and its prevalence is increasing worldwide, Poor Control along with therapeutic non-adherence can lead to
early complications and worsening the adverse health outcomes and even early death hypertensive patients.
Objective: To assess the rates of poor control of blood pressure and non-adherence to antihypertensive
treatment and to identify the contributing factors and associated complications

Patients and Methods: A prospective cross-sectional study conducted during the period from April 2022 to
August 2023 in Al Samawa city, AIMuthanna Governorate, Iraq. A total of 148 consecutive adult Iraqi
hypertensive patients who met the eligibility criteria of both genders were included. Standard definitions were
applied to identify uncontrolled hypertension and non-adherence to treatment.

Results: Patients age ranged between 25 and 73 years with a mean of 51.4 + 11.1 years. Females were
relatively dominant, contributed for 54.7%. The rate of non-adherence to treatment was 38.5% and a rate of
poor controlled hypertension was 39.9%. High rate of complications were reported in patients with poor
adherence to treatment and poor controlled hypertension with an Odds ratio of 2.76 and 2.90, respectively,
(P<0.05). Factors that associated with poor adherence to treatment and poor control of hypertension were
older age (>50 years), male gender, being unmarried, resident in rural regions, low education level, smoking,
larger body mass index (obesity), no family history of hypertension, longer disease duration and higher number
of antihypertensive medications, in all comparisons, P. value < 0.05). Additionally, poor adherence to
treatment was significantly associated with poor controlled hypertension, (P<0.05).

Conclusions: High rate of poor adherence to antihypertensive medication and poor controlled hypertension
had been reported among Iraqi patients in this study, these high rates could be significant independent
predictors of complications of hypertension. Different factors were associated with poor adherence to
treatment and poor controlled hypertension.
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1. INTRODUCTION

Hypertension represents one of the commonest health problem across the world. Globally, it is
estimated that more than 31.1% of adult population are hypertensive. In developing countries,
high prevalence rates have been reported in many chronic diseases, specifically, hypertension.
However, the incidence rate of hypertension tends to be more growing in women and
adolescents in addition to older people (1). Based on the available data from previous Iraqi
studies, almost 35- 40% of Iraqi adult population had elevated blood pressure and more than
6500 mortalities occurred in 2015 (2,3). Among the factors that have been identified and that
contribute to the appearance of hypertension, various studies cite age, a high sodium intake,
diets high in saturated fats, smoking, physical inactivity and the presence of chronic diseases
such as obesity, dyslipidemia and diabetes (4). All over the world populations, hypertension is
one of the significant modifiable risk factors of cardiovascular diseases and complications such
as stroke, coronary artery diseases, heart failure, ischemic heart diseases. On the long-term,
uncontrolled hypertension may lead to hypertensive cardiomyopathy, atrial fibrillation,
valvular heart diseases, dementia, chronic kidney renal diseases and peripheral arterial diseases
(5). Several epidemiological studies have repeatedly described an increase in the risk of
cardiovascular disease as systolic and diastolic blood pressure levels increase. These studies
show a positive, continuous and independent correlation between blood pressure levels and the
incidence of coronary events (6). The need for a greater reduction in blood pressure levels in
the hypertensive population is well established by various clinical trials. Likewise, various
action protocols and clinical practice guidelines developed by different scientific organizations
and societies reiterate the need to improve and achieve adequate control of arterial
hypertension, which constitutes in itself the goal to be achieved (7-9). In Irag, a national
screening system for hypertension and diabetes was implemented since 2008 and it still
progressing. However, till 2017, more than 850,000 cases of elevated blood pressure have been
identified (3). In Irag, the prevalence of hypertension is up to 40% and controlling
hypertension is progressing, however, only 7.9% of patients were under medications and the
control rate shows figures of almost 6.6% to 9.3% in men and women, respectively. Regarding
these figures, the margin of variation is due to factors such as: 1) the cut-off point to establish

the control figure for hypertension in older people. 2) The type of sample used in the studies;
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3) The scope of the study (general population, primary care, hypertensive units, etc.); 4)
Geographic areas with different prevalence; 5) Heterogeneous methodology in measuring
blood pressure and, finally, the description of control rates in relation to the type of
hypertensive patients (treated, diagnosed with treatment or total hypertensive patients)(3).
Previous studies suggested that controlling elevated blood pressure has significant benefits by
reduction of incidence of stroke by almost 40%, myocardial infarction by 20%-25% and heart
failure by about 50% (10,11). Poor or non-adherence to treatment and management plan is a
major problem among Iraqi patients, the rate of incompliance may reach up to 60%, however,
different factors may contribute to the poor or failure of adherence to antihypertensive
treatment and management plans; first of all is the multi medications and complex treatment
regimen, more frequent doses, cost of treatment, relationship between the doctor and the
patient (11). Lack or inadequate control of blood pressure and other cardiovascular risk factors
contribute to an increase in cardiovascular complications, which is the leading cause of death
among patients who suffer from it and generates millions of hospitalization and large burden
and costs on the health system in addition to the patients. The costs of hospitalization due to
hypertension and its related conditions may reach thousands of $USD, for instance in USA, the
average annual hospitalization cost associated with hypertension was about $2700 USD per
patient (12-14) The present study aims to determine factors contribute to poor control of
hypertension and the associated complications among adult Iraqi hypertensive patients

2. PATIENTS and METHODS

A cross-sectional, observational and prospective study with analytic approach was conducted
during a period of 20 months from April 2022 — August 2023 in Al Samawa city, AlMuthanna
Governorate.

We worked with adult patients with a confirmed diagnosis of arterial hypertension who reside
in the Samawa city and neighborhoods areas who met the inclusion criteria, a sample
consisting of 148 patients.

Inclusion criteria:

1. Iraqi adult patients aged 25 years or older

2. With a confirmed diagnosis of hypertension and had at least 6 months of follow up

3. Receiving antihypertensive medication
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4. Residents of Samawa city and neighborhoods areas

5. Agreed for voluntarily participate in the study and provide an informed consent

Exclusion criteria:

1. Pregnant or breastfeeding women.

2. Present who had some degree of cognitive impairment or presence of mental disorders

3. Patients with malignant disease

4. Chronic inflammatory and autoimmune diseases

5. Critically ill patient

Study variables:

Independent variables included in the study and then analyzed were:

Sociodemographic variable age, gender, marital status, residence, level of education,
occupation, smoking, alcohol consumption, body mass index, clinical and disease related
variables which included medical history of chronic diseases and comorbidities, family history
of hypertension, duration of hypertension, availability of blood pressure measurement device at
home, self-monitoring of blood pressure, use of antihypertensive medications, type of
treatment and number of medications used by the patients.

Adherence of patients to antihypertensive treatment:

We assessed the adherence of patients to antihypertensive treatment using the following
scoring scale adopted from that released by Gebremichael et al. in 2018(15), where a total
score of 21 was summed out according to the following:

1. Taking Antihypertension treatment regularly

2. Take his/her treatment at the same time

3. Use the recommended dose

Each of the above items was scored according to the number of days per week he/she adhere
with as followed :

None of the days /week score of zero

One — 7 days score 1 — 7 respectively. Hence a total score would be 0 — 21 with higher score as
the better. Then patients were categorized according to their total score patients with total score
of 21 considered adherent while those of less than 21 were not

Definition of un/Inadequate controlled hypertension
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Moreover, for purpose of this study we identified a patients to have uncontrolled or Inadequate
controlled hypertension when he/she failed to achieve blood pressure (SBP<140) and (DBP <
90) who was taking antihypertensive treatment (15). However, for purpose of our study we
divided the patients into two categories as: Good or poor controlled blood pressure

Ethical issues and informed consent:

Data collection and ethical issues were in accordance with the World Medical Association
Declaration of Helsinki 2013 ethical principles for medical research involving human
individuals. Informed consent was has been prepared by the author based on the guide and
format developed by the World Health Organization, Researches Ethics Review Committee .
Data processing and statistical analysis plan

The data of the patients participating in the study were processed in Excel spreadsheets and
then transferred to Statistical Package Software; (SPSS version 28). Statistical tests were
applied accordingly; Parametric and non-parametric tests used according to the type of variable
and statistical normal distribution at a level of significance of < 0.05 to be considered
significant

3. RESULTS

A total of 148 Iraqi patients with confirmed hypertension diagnosis were recruited. Age of the
patients ranged between 25 — 73 years, with a mean of 51.4 + 11.1 years, and 56.1% were older
than 50 years. Females were relatively dominant and contributed for 54.7% of the studied
group. Among our patients, 59 had poor control of their blood pressure, detected by measuring
their blood pressure at the time of inclusion and from their medical history. This giving up to a
poor control rate of 39.9%. Regarding the adherence to antihypertensive medication, 57
patients were non-adherent to treatment giving a rate of 38.5%, (Table 1). The cross-tabulation
between independent variables from one side against the control of blood pressure (BP) from
the other side revealed that older age (>50 years) was significantly associated with poor control
of BP and non-adherence to antihypertensive treatment compared to younger age of < 50 years,
(P. value <0.05). Other factors associated with poor control and non-adherence to treatment
were female gender, being married, resident in rural regions, low level of education, being
smoker, obese, and having negative family history, in all comparisons, (P. value <0.05).

Occupation did not show a significant association with both of control of BP and adherence to
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treatment, (P. value >0.05), (Tables 2 & 3). The association between diseases related variables
and each of control of BP and adherence to treatment among hypertensive patients were
assessed with cross-tabulation and chi-square test analysis which revealed that longer duration
of hypertension since diagnosis of > 5 years was significantly associated with poor control of
BP where the rate of poor control of BP in patients with a duration of disease of > 5 years was
48.5% compared to 36.8% and 21.7% in those with a duration of 3-5 years and 1-2 years,
respectively, (P. value <0.05). A significant association was found between using multiple
antihypertensive medications of three or more medications and poor control of hypertension,
where 64.3% of patients who used three or more medications had poor control of BP compared
to 34.3% of those using two medications and 23.1% among those use single medication, (P.
value <0.05), (Table 4). Similarly, both longer duration of disease and multiple medication use
of three or more were significantly associated with non-adherence to antihypertensive
treatment, (P. value < 0.05), (Tables 5). Among the studied group, complications were present
in 43 patients and represented 29.1% of the total hypertensive patients, (Figure 1).
Furthermore, presence of complications was significantly associated with poor control of BP
and non-adherence to treatment. Odds ratio was calculated for each association and revealed
that patients with poor control BP were about 2.76 fold more likely to have complications
compared to those with good control of BP, (OR = 2.76, P. value = 0.004), (Table 6). For
relationship between presence of complications and adherence to treatment, it had been found
that patients who were non-adherent to treatment were about 3-fold more likely to have
complications compare to adherent patients, (Odds ratio = 2.90), P. value = 0.006), (Table 7).
Which reflected that poor control of BP and non-adherence to treatment were independent
predictors of incident complications.

Table 1. Rates of Blood pressure (BP) control and adherence to
antihypertensive treatment of the studied group (N=148).

Variable No. %

Control Blood pressure Poor 59 39.9
Good 89 60.1

Adherence to treatment Not adhere 57 38.5
Adhere 91 61.5
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Table 2. Cross-tabulation for the independent factors associated with control of hypertension

among hypertensive patients (N=148)

Control of hypertension

Total
Variable (Efgg) (Eggg) P. value

No. % No. % No. %

Age (year) <50 48 | 738 | 17 262 | 65 | 43.9
0.003

>50 41 | 49.4 | 42 50.6 | 83 | 56.1

Gender Male 33 | 493 | 34 50.7 | 67 | 45.3
0.014

Female 56 | 69.1 | 25 309 | 81 | 54.7

Marital status  Married 68 | 55.3 55 447 | 123 | 83.1
: 0.008

Unmarried 21 | 84.0 4 16.0 | 25 | 16.9

Residence Urban 73 | 646 | 40 | 354 | 113 | 76.4
0.046

Rural 16 | 45.7 | 19 543 | 35 | 236

Education None 5 | 417 7 58.3 | 12 8.1

Primary 12 | 444 | 15 | 556 | 27 | 182
0.027

Secondary 37 | 607 | 24 393 | 61 | 412

Above secondary 35 | 729 | 13 271 | 48 | 324

Occupation Employed 42 | 618 | 26 382 | 68 | 459
Unemployed 27 | 614 | 17 386 | 44 | 29.7 0.811

Retired 20 | 556 | 16 444 | 36 | 24.3

Smoking Yes 20 | 455 | 24 | 545 | 44 | 297
0.018

No 69 | 66.3 | 35 33.7 | 104 | 70.3

BMI Normal 49 | 71.0 | 20 200 | 69 | 46.6
Overweight 35 | 603 | 23 | 39.7 | 58 | 39.2 0.001

Obese 5 | 238 | 16 76.2 | 21 | 14.2

Family Yes 34 | 694 | 15 | 306 | 49 | 33.1
history 0.022

No 55 | 556 | 44 | 444 | 99 | 66.9

118




Taher, JIMSP , Vol.10, issue 3, 2024

Table 3. Cross-tabulation for the independent factors associated with adherence to treatment

among hypertensive patients (N=148)

Adherence to treatment

i Adhere Not adhere Total

Variable (n=91) (n=57) P. value

No. % No. % No. %

Age (year) <50 46 70.8 19 29.2 65 43.9
0.040

>50 45 54.2 38 45.8 83 56.1

Gender Male 35 52.2 32 47.8 67 45.3
0.035

Female 56 69.1 25 30.9 81 54.7

Marital status Married 71 57.7 52 42.3 123 83.1
: 0.037

Unmarried 20 80.0 5 20.0 25 16.9

Residence Urban 76 67.3 37 327 | 113 | 76.4
0.010

Rural 15 42.9 20 57.1 35 23.6

Education None 5 41.7 7 58.3 12 8.1

Primary 12 | 444 | 15 | 556 | 27 | 182
0.044

Secondary 39 63.9 22 36.1 61 41.2

Above secondary | 35 72.9 13 27.1 48 32.4

Occupation Employed 42 | 618 | 26 | 382 | 68 | 459
Unemployed 28 63.6 16 36.4 44 20.7 0.887

Retired 21 58.3 15 41.7 36 24.3

Smoking Yes 19 | 43.2 25 56.8 44 | 29.7
0.003

No 72 69.2 32 308 | 104 | 70.3

BMI Normal 51 73.9 18 26.1 69 | 46.6
Overweight 34 | 586 | 24 | 414 | 58 | 39.2 0.001

Obese 6 28.6 15 71.4 21 14.2

Family Yes 36 | 735 | 13 | 265 | 49 | 331
history 0.005

No 55 | 55.6 | 44 | 444 | 99 | 66.9
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Table 4. Cross-tabulation for the association between diseases related variables and control of

hypertension among hypertensive patients (N=148)

Control of hypertension

Variable Good (n=89) (Eggg) Total P. value
No. % No. % No. %

Disease duration 1-2 18 78.3 5 21.7 23 15.5
3-5 36 63.2 21 36.8 | 57 | 385 0.032
>5 35 51.5 33 485 | 68 | 45.9

Number of One 30 76.9 9 23.1 39 26.4

medications Two 44 | 657 | 23 | 343 | 67 | 453 0.001
Three and more | 15 35.7 27 64.3 42 28.4

Table 5. Cross-tabulation for the association between diseases related variables and adherence
to treatment among hypertensive patients (N=148)

Adherence to treatment
] Total
Variable '(A;]d:;{;a N?;:gr;;:re P. value
No. % No. % No. %

Disea}se 1-2 18 78.3 5 21.7 23 15.5

duration 3-5 38 66.7 19 33.3 57 38.5 0.032
>5 35 515 33 48.5 68 459

Number_ of One 32 82.1 7 17.9 39 26.4

medications  Two 45 67.2 22 32.8 67 45.3 0.001
Three and more 14 33.3 28 66.7 42 28.4

Complication
OPresent
@ Absent

Figure 1. Distribution of complications reported among the studied group (N=148)
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Table 6. Cross-tabulation for the relationship between presence of
complications and control of hypertension

Complication
. Total
Control of hypertension Present Absent
No. % No. % No. %
Poor 25 58.1 34 324 59 60.1
Good 18 41.9 71 67.6 89 39.9
Total 43 | 100.0 | 105 | 100.0 | 148 | 100.0
OR =2.90 (95%Cl:1.40 - 6.02), P. value = 0.004
Table 7. Cross-tabulation for the relationship between presence of
complications and adherence to treatment
Complications
Total
Adherence to treatment Present Absent
No. % No. % No. %
Not adhere 24 55.8 33 314 57 61.5
Adhere 19 44.2 72 68.6 91 38.5
Total 43 | 100.0 | 105 | 100.0 | 148 | 100.0

OR =2.76 (95%Cl:1.33 - 5.72), P. value = 0.006

4. DISCUSSION

Hypertension is a chronic cardiovascular disorder that with no doubt mostly affects the adult
population worldwide and being one of the causes of complications and early death. According
to recent estimates, hypertension is recognized in the top of the list of the most frequent
modifiable risk factor for a group of hypertensive heart diseases and premature mortalities
from these diseases (16) this fact intensify the need for continuous surveillance and regular
monitoring for prevention, early detection or slowing the development of complications and
adverse health consequences , several cardiovascular diseases can developed as a consequence
of prolonged hypertension particularly in poorly or inadequately controlled blood pressure and
poor or non-adherence to antihypertensive treatment (17). Uncontrolled hypertension
represents a challenge in the daily practice of clinicians, different factors may contribute to
poor control of BP. However, despite the availability and development of several therapeutic

and diagnostic modalities for hypertension, the rates of controlled BP are still in low levels
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where it is generally not exceed 30% in many populations and the global estimates indicated
that increasing the rate of controlled hypertension to 50% of all hypertensive patients will
prevent 76 million deaths in the next 25 years (18). The World Health Organization, put in
2013 a goal to reduce the prevalence of hypertension by 25% by the year 2025 (19).
Therefore, good control and therapeutic adherence in hypertension patients is of great
importance not only for the patients but for their families and the health system, hence
assessment of the control rates of hypertension and the possible associated factors is necessary
for management planning and prevention strategies particularly in developing countries. In
Iraq, studies that assessed this topic are scarce and not widely conducted, which represent a
solid base to conduct this study. We included a total of 148 patients with hypertension and we
found that the rate of uncontrolled hypertension was 39.9% which is considered high when
taking into account that our study is hospital based and it may not reflect the exact rate in the
total population of patients with hypertension, however, previous studies reported rates that
were close to our findings; a study from Ethiopia (20) documented a rate of 37%. Our findings
was lower than that reported in Thailand by Sangsuwan et al. in 2018 (21), who found a rate of
uncontrolled blood pressure of 53.4%. This variation in the rates can be attributed to the
variation in the populations of these studies and the definitions and cut-off values of blood
pressure that been used to define the uncontrolled blood pressure . On the other hand the rates
of uncontrolled hypertension much varied globally, it was up to 82% in Morocco (22) and
75.5% in South Africa (23), additionally, earlier study reported a rate of 31% of uncontrolled
hypertension among US adults (24). Regarding the adherence to antihypertensive treatment, we
found that 38.5% of our patients were non-adherent to treatment. Compared to previous studies
this rate was in line with the findings of these studies; Choudhary et al. documented a low
adherence in 45.6% of patients (25) Pallangyo et al reported that 76.9% had good therapeutic
adherence with anti-hypertensive medications in Tanzanian patients (26). Regarding the factors
that associated with the low adherence and poor controlled hypertension we found that older
age (>50 years) , female gender, being married, resident in rural regions, low level of
education, being smoker, obese, and having negative family history were significant factors
associated with poor control of BP and poor adherence to treatment. On the other hand we

also observed that longer duration of hypertension since diagnosis of > 5 years and using
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multiple antihypertensive medications of three or more were significantly associated with poor
control of hypertension and non-adherence to treatment, these findings, agreed that reported in
previous studies where these variables have been documented as risk factors (15,17,21,26,27).

We observed, that presence of complications was significantly associated with poor control of
BP and non-adherence to treatment where the patients with poor control BP were about 2.76
fold more likely to have complications compared to those with good control of BP, (OR = 2.76,
P. value = 0.004). Moreover, patients who were non-adherent to treatment were about 3-fold
more likely to have complications compared to adherent patients, (Odds ratio = 2.90), P. value
=0.006). These findings reflected that poor control of BP and non-adherence to treatment were
independent predictors of incident complications, these findings were not unexpected because
almost all previous studies stated that uncontrolled hypertension and poor adherence to
treatment associated with many cardiovascular complications (12,15-17,21,26-28). Finally, we
have to address limitations, the nature and design of our study, the cross-sectional and hospital
based design may carry some disadvantage in regard to the generalization of our findings.
Moreover, the temporal relationship between the possible risk factors and the outcomes cannot
be shown in this type of studies. However, further studies particularly case-control or cohort

studies can resolve these limitations.

5. CONCLUSIONS

High rate of poor adherence to antihypertensive medication and poor controlled hypertension
had been reported among Iragi patients in this study, these high rates could be significant
independent predictors of complications of hypertension. Different factors were associated

with poor adherence to treatment and poor controlled hypertension.
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