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Abstract
Hypertension is a great challenge for the public health professionals across the world, as it is a major risk factor
leading to congestive heart failure, coronary heart disease, retinopathy, and renal disease. Therefore, the study aims
to diagnose hypertension among the adults in Al-Riyadh district, Khartoum state of Sudan. The study investigated
the prevention and management of primary and secondary hypertension. A cross sectional population-based study
was conducted among 138 adult individuals aged between 16 and 75 years. The participants were selected using
random sampling technique and each participant completed self-administered questionnaire to assess the
prevention-management of primary and secondary hypertension. The mercury sphygmomanometer with standard
cuff was used to take measurement of arterial blood pressure. The diagnosis of hypertension among the adults
showed that its prevalence in the area of Riyadh was 28%. The highest proportion of hypertension (13.7%) was
recorded among the patients aged from 45 and 60 years. There was significant association of age (p-value = 0.001),
social status (p-value = 0.001), stress (p-value = 0.010), and diabetes (p-value = 0.050) with hypertension. The
present study has highlighted the significant factors associated with hypertension that encourages the public health
professionals to carry out awareness and prevention programs.
Keywords: adults, cardiovascular diseases, diagnosis, hypertension, management, prevalence, prevention
1. Introduction
There is increased prevalence of hypertension across the world because it is a major public health challenge and
cardiovascular risk factor leading to high rates of morbidity and mortality (van Kleef & Spiering, 2017). There is
significant association of increased risk of morbidity and mortality from the preventable complications with
uncontrolled, undiagnosed, and inappropriate management of hypertension (Ogah et al., 2012; James et al., 2014;
Ataklte et al., 2015). Increased blood pressure among the individuals is attributed to 58% of hemorrhagic stroke,
55% of ischemic disease, and 50% of ischemic shock (Forouzanfar et al., 2017). Whereas, 58% of cases attributed
to increased blood pressure include cardiovascular diseases such as cardiomyopathy, peripheral vascular disease,
rheumatic and hypertensive heart disease, and conduction disorders (Forouzanfar et al., 2017). It has been shown
that there are 10.7 million deaths and 211.8 million daily adjusted life-years every year since the last decade
(Forouzanfar et al., 2015). Hypertension remains highly prevalent and under recognized, despite of the mentioned
statistics.
Increased blood pressure exerts excessive pressure on the artery walls that can cause severe damage to the blood
vessels (Lurbe et al., 2016). The damage is greater, when increased blood pressure in left uncontrolled for a longer
time period. Hypertension is diagnosed by taking measurements of blood pressure by making 3 different readings
at three different times. The patient is prescribed medications, if all the three readings show increased blood
pressure; whereas, the individual with just one elevated reading is advised preventive measures (Lurbe et al., 2016).
There is significant impact of hypertension and its complications on the individuals, families, and health systems
prevailing across different countries. The investigation of risks of uncontrolled hypertension in Sudanese showed
that these patients were at higher risk of getting further complications (Sayers et al., 2009).
A study conducted by Babiker et al. (2013) used structured questionnaires to investigate the awareness and factors
linked with the uncontrolled hypertension among the Sudanese adults. The results showed that prevalence of
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uncontrolled hypertension was increased among the male population (61%), as compared to the females. The study
showed strong association of family history of hypertension (54%) and smoking habit (52%). Other risk factor
leading to hypertension include obesity (14).
Hypertension is not only a problem for the individuals, rather it is considered to have major social impact on the
society because of its serious complications. The evidence obtained from clinical and epidemiological research has
helped the physicians in selecting the best hypertension management strategies, considering the particular
diagnostic or therapeutic means. The presence of guidelines for managing hypertension are not effective in
managing the increasing burden of hypertension in Sudan. This is because of decreased awareness, poor control of
blood pressure, poor treatment approaches, and increased burden of hypertension-related complications (Salako et
al., 2007; Ogah et al., 2012; Ataklte et al., 2015). In the similar context, the present study aims to diagnose
hypertension among the adults in Al-Riyadh district, Khartoum state of Sudan. Moreover, it would also identify the
association of hypertension with different risk factors to formulate adequate prevention-management of primary
and secondary hypertension.
2. Literature Review
Evidence from the literature identifies hypertension as a significant public health concern, given its increased
prevalence across the world (Ahmed et al., 2014; Abebe et al., 2015; Lasisi, Abiona, & Gureje, 2010; Mendis,
2010). Singh, Shankar, and Singh (2017) noted that hypertension accounts for 7.5 million deaths globally, as a
result of increased blood pressure. Common causes of death due to hypertension include heart disease, strokes, and
frequent renal failure. Tabrizi et al. (2016) predict that hypertension is likely to increase to 1.56 billion until 2025
in adults. The findings of Sarki et al. (2015) aligns with it, which demonstrates high blood pressure and
hypertension in older individuals. A recent systematic review by Sarkari et al (2010) shows that hypertension was
polled 2.5% more in adults above 65 years old as compared to 18 to 64 years. Adeloye & Basquill (2014)
epidemiological model depicted that hypertension was two to four times more prevalent among adults as compared
to 40 years or younger. Duda et al. (2011) and Negin et al. (2011) have reported that adults need to identify the risk
factors of hypertension for reducing its prevalence and overcoming its occurrence.
Dubey, Rastogib, and Awasthic (2019) stated that hypertension tends to prevail among those adults who were
either on anti-hypertensive medication or frequently get their blood pressure measured. Similarly, Van Kleef and
Spiering (2017) noted low awareness, suboptimal treatment, and inadequate control of hypertension leads to
prevalence of hypertension. Such as Mills et al. (2016) indicates that globally, only 47 percent of the population
has awareness concerning high BP, which for high-income countries is 37 percent. It also highlights that despite
the increase in the treatment, the prevalence continues to be high, which emphasizes instigating different programs
for attaining improved results.
Tucker et al. (2017) meta-analysis report different diagnosis treatment for identifying the hypertension prevalence
among adults. It demonstrates to integrate BP telemonitoring with different interventions, i.e., education or
lifestyle counseling, or medication titration by a case manager, which assists to decline the rate of BP, in contrast to
self-monitoring. Johnson et al. (2014) compared the new hypertension diagnosis rate for different age groups and
for identifying the significant predictors that delay the initial diagnosis in young adults. It showed that different
factors at both patient and practitioner levels lead to an inadequate diagnosis of hypertension. Fottrell et al. (2018)
identified the non-communicable disease (NCD) risk factors, increased blood pressure, and hyperglycemia as
immediate risk factors for hypertension in Bangladesh. Pinto and Martins (2017) have identified diabetes mellitus,
arteriosclerosis, and metabolic syndrome, as major hypertension risk factors.
The prevalence of hypertension has increasingly been reported for the developed nations, such as in Portugal,
hypertension had a prevalence rate higher than 40 percent among the adults (Oliveira-Martins et al., 2011; Pinto &
Martins, 2017). Similarly, Menéndez et al. (2016) found an increased prevalence of hypertension in adults in Spain,
and Khader et al. (2019) in Jordan. However, no study has assessed the prevalence of hypertension among adults in
Saudi Arabia. The present study bridges this gap by investigating the prevention and management of primary and
secondary hypertension among adults in Saudi Arabia.
3. Material and Methods
The present study has employed descriptive cross-sectional community-based study in Al-Riyadh district that is
situated in Khartoum East city. It is estimated that this region covers an area of 235,000m3. The socioeconomic
level of this region is considered moderate to high level. The participants for this study were recruited using simple
random sampling. The target population for this study is the adult male and females >16 years and <75 years. The
study excluded the individuals who were <16 years and >75 years of age. The time period in which the study took
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place was from March to April 2018.
Before conducting the interview, verbal consent was obtained from each participant, along with signature in the
questionnaire paper in order to ensure confidentiality. The blood pressure measurements of all the individuals were
taken using a stethoscope and a sphygmomanometer, while taking the interview. A structured survey using closed
ended and categorized questionnaire was used to collect relevant significant information. The variables mainly
focused on this study to assess the prevention and management of hypertension include; age, gender, marital status,
level of education, and presence of primary or secondary hypertension. The data obtained through the
questionnaire was entered, coded, and analyzed using Statistical Package of Social Sciences (SPSS) version 20.0.
4. Results
The study recruited 138 individuals to diagnose hypertension among the adults in Al-Riyadh district, Khartoum
state of Sudan. Figure 1 has shown that 28% of the individuals were suffering from primary hypertension; whereas,
72% had developed hypertension as a secondary condition caused by another underlying medical condition.

Figure 1. Percentage of primary and secondary hypertension among the adult population
Table 1 has illustrated the association between demographic risk factors and development of hypertension for
developing preventive measures. The highest value for the ones suffering from secondary hypertension were aged
between 15 – 30 years. On the contrary, the individuals with least value belong to the ones, who are suffering from
primary hypertension. There was significant association between hypertension and age of the individual (p-value =
0.001). It has been shown that 68 male individuals showed highest value for suffering from primary hypertension.
Whereas, 14 female hypertensive patients had least value for suffering from primary hypertension. The highest
number of individuals that is 69 are those who suffer from secondary hypertension and are single. On the contrary,
the participants with the least value belong to the ones suffering from primary hypertension and widowed, is 1
(Table 1). It has been shown that there is significant association of development of hypertension and marital status
of the individuals (p-value = 0.001). Regarding level of education, the highest values was achieved for the ones
suffering from secondary hypertension and were graduated (n = 53). Whereas, least number of participants (n = 1)
belong to the individuals, who were suffering from primary hypertension and were uneducated.
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Table 1. Association between demographic risk factors and development of hypertension for developing
preventive measures
Measure

Item

Age

Gender

Marital status

Level of Education

Yes

No

15 – 30 years

3

70

31 – 45 years

10

19

Age 46 – 60 years

19

6

61 – 75 years

7

4

Male

25

68

Female

14

31

Single

6

69

Married

27

27

Divorced

2

2

Widow

4

1

Uneducated

3

1

Khalwa

1

2

Primary

9

9

Secondary

5

14

Graduate

19

70

Post-graduate

2

3

p-value

0.001

0.296

0.001

0.326

Table 2 has shown the association between lifestyle related risk factors development of hypertension for
developing preventive measures. The results showed that there was no association of developing hypertension
with smoking (p-value = 0.832), exercise (p-value = 0.100), and intake of carbohydrates (p-value = 0.065).
Whereas, there was significant association of developing hypertension with stress (p-value = 0.010) and diabetes
(p-value = 0.050).
Table 2. Association between lifestyle related risk factors development of hypertension for developing preventive
measures
Item
Smoking

Exercise
Stress

Diabetes

Carbohydrate food intake

Measure

N

Yes

36

No

102

Yes

42

No

63

Yes

54

No

84

Yes

25

No

113

Yes

98

No

40

p-value
0.832

0.100
0.010

0.050

0.065

5. Discussion
Hypertension is considered as a major common health problem, especially among the developing countries
because currently its prevalence is rising steadily. It can result in major drastic future complications, if adequate
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preventive and management practices are not implied. The present study has highlighted the diagnosis of
hypertension among the Sudanese adult population and mainly focused on the factors that are significantly
associated with the development of hypertension. The results would help in developing adequate preventive
measures for management of hypertension among the adult population. A previous study conducted by Babiker et
al. (2013) stated that there was increased prevalence of hypertension among the male gender, as compared to the
females. Similar results were deduced by the present study showing 64% of males and 35.9% of females suffering
from hypertension. Moreover, these results show clear predominant prevalence of hypertension among the male
population, as compared to the female population.
The results of present study have shown significant correlation of stress and diabetes with the development of
hypertension among the individuals. A similar study showed significant relationship of hypertension with male
gender, obesity, family history, older age, smoking, and illiteracy (Kandasamy et al., 2018). Another important
finding relation between the study conducted in Saudi Arabia and present study of Sudan; is that the prevalence of
primary hypertension in Saudi Arabia was found to be 11.8% (Kandasamy et al., 2018); whereas, the present study
showed higher prevalence percentage of 28%. Another study conducted by Dogan et al. (2012) showed significant
association of hypertension with age, gender, diabetes Mellitus, family history of hypertension, body mass index
(BMI), chronic heart disease (CHD), and level of income. On the other hand, the present study showed association
of hypertension with multiple risk factors, that is age, gender, stress, and diabetes mellitus. The study failed to
show the association of hypertension with family history.
It is prerequisite to identify the deficiencies in the physician’s approach towards prevention, diagnosis, and
management of hypertension for planning interventions targeted towards its control. The guidelines for managing
hypertension mainly aim at improving the diagnosis, evaluation, treatment, and control of hypertension. The
present study has shown that knowledge of and adherence to guidelines by care givers is imperative for effective
hypertension control. This is important to reduce the risk of morbidity and mortality associated with the
cardiovascular complications from potentially preventable complications of hypertension. A similar study
conducted by Ale and Braimoh (2017) showed that diagnostic and therapeutic advances in hypertension
management are not beneficial for majority of the hypertensive patients because majority of them are managed by
primary care physicians. It is possible that the clues of secondary hypertension are missed by the primary care
physicians by taking initial measurement of blood pressure on only one arm. The high burden of undiagnosed
hypertension is contributed as a practice of not identifying the arm with high blood pressure and using it as a
reference.
The prevention and management related guidelines are likely help in the evaluation of total cardiovascular risk of
hypertensive individuals. Modification of some of the risk factors explained in the present study are associated
with blood pressure reduction, apart from assisting in prognostication (Lemogoum et al., 2003; Chobanian et al.,
2003). A study conducted in South Africa showed that 68.8% of the primary care physicians were aware of
hypertension guidelines; however, only 18.2% of them were familiar with the content thereof (Parker et al., 2011).
The results of present study are limited because the study uses self-administered questionnaire that might limit the
varying abilities of recalling among the participants. The study has evaluated knowledge of the suffering patients;
however, it does not include any opinion of their physicians to represent the actual practices.
6. Conclusion
The present study has diagnosed hypertension among the adults in Al-Riyadh district, Khartoum state of Sudan.
The study helped in investigated the prevention and management of primary and secondary hypertension. The
study showed the major risk factors that is age, marital status, stress, and diabetes to be associated with
hypertension. The category of age group ranging from 46-60 years old turned out to be highly associated with
hypertension. The study results have also shown that 27/54 participants whom are married, were actually having
hypertension. On the contrary, 54 participants were dealing with stress, among which 9 were known hypertensive.
Moreover, among 25 diabetic participants, 12 were found to have hypertension. The study results recommend
formation of strategies comprising of educational programs to increase awareness of this issue to community.
There is need of assessment and monitoring of individuals in regard to hypertension disease. Future studies need to
conduct retrospective study and obtain data from the medical records for authenticity.
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