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ABSTRACT

Background: Stroke is a significant health problem worldwide. There is a limited literature regarding stroke in
Saudi Arabia. The aim of this work was to estimate the stroke associated comorbidities in Saudi Arabia.
Methodology: In this study, data regarding stroke was collected from the King Khalid Hospital-cardiac Centre,
Hail Region, Saudi Arabia. In the present study, about 1187 (92%) of the patients had ischemic stroke and 103
(8%) had hemorrhagic stroke. Hypertension was detected in 43.3% of the patients (39.8% were males and 48.2%
were females). Diabetes was identified in 42.8% of the patients (40% were males and 47% were females).
Dyslipidemia was noticed in 14.7% of the patients (14.5% were males and 15% were females). Conclusion: There
is fluctuation in the incidence rates in stroke in Hail region. The most prevalent stroke type was ischemic type
with the men more affected than females. Hypertension, Diabetes, and dyslipidemia were the most comorbid
conditions associated with stroke in Hail region.
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INTRODUCTION

Stroke is a leading cause of death and disability, especially in low-income and middle-income countries [1]. In
the past decades, the rate of stroke is considered to be noticeably higher in high income countries compared with
low- and middle-income nations. In the upcoming years, the rate of stroke was expected to decrease in the high
income countries and may be doubled up in regions such as rural South Africa and South India. Moreover, stroke-
related disability and mortality rate may grow up to 10 times greater in nations with unwarranted medical cared
compared with people in developed world. The most apparent causes of this difference include, the insufficiency
of primary care treatment to screen patients for the risk of stroke, as well as, lowering of stroke rated risk factors
[2]. There are many modifiable risk factors for the prevention of stroke including active cigarette smoking,
sustained high blood, type 2 diabetes mellitus, obesity, lack of physical activity, poor diet, too much alcohol usage,
atrial fibrillation, abnormal lipid profile, socioeconomic status, and psychosocial stress/depression [3-5]. It was
reported that some of antihypertensive drugs may elevate the erraticism of blood pressure and eventually elevate
stroke risk. A recent study has proposed the use of antiplatelet drug (unless an indication for anticoagulation
exists) as a suitable prevention drug [6].

Due to time stress in ischemic stroke treatment by the thrombolytic drugs, there is an increasing rate of
misdiagnosis. Within the constricted time window of thrombolysis, a false-positive stroke diagnosis can lead to
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defective and possibly risky thrombolysis. The terms "Stroke Mimic" (SM = false-positive stroke diagnosis) and
"Stroke Chameleon" (SC = false-negative stroke diagnosis) were suggested for misdiagnosis in this field [7].
Stroke incidence and death are growing in the Middle-East and North African (MENA) states. MENA patients
who are relatively younger are considered as having increased diabetic prevalence with relatively greater severity
of ischemic stroke, usually of atherosclerotic or microvascular type [8]. Recent data regarding the first-
stroke incidence in Saudi Arabia, in general, are infrequent and even highly deficient. Considering the
forthcoming aging of Saudi population due to advancement in overall health care including primary health care
and other medical services, an increased number of at risk population is expected. Dramatic increase in the stroke-
related comorbidities may be a further factor leading to an escalating figure of stroke [9]. Therefore, the objective
of the present study was to assess the stroke-associated comorbidities in Saudi Arabia.

MATERIALS AND METHODS

In this study, data regarding stroke was obtained from the King Khalid Hospital-cardiac Centre, Hail Region,
Saudi Arabia. Data referring to patients with stroke who were diagnosed during the period from 2010 to 2016
were included.

Data regarding the underlying risk factors such as hypertension, diabetes, dyslipidemia, and demographical
characteristics, and outcome were also reviewed.

Statistical analysis:
Data analysis was done by using the Statistical Package for Social Sciences (SPSS version 16; SPSS Inc, Chicago,
IL). The 95% confidence level was considered.

Ethical consent:
Our study protocol was confirmed according to the 2013 Declaration of Helsinki and this study was approved by
the ethics committee of the College of Medicine, University of Hail, Saudi Arabia.

RESULTS

The study reviewed the records related to 1290 patients with stroke aged 20 to 100 years with a mean age of 68
years’ old that 761(59%) were males and 529(41%) were females. About 1187(92%) of the patients were attended
with ischemic stroke and the remaining 103(8%) with hemorrhagic stroke, as shown in Fig 1.

Hemorrhagic, 8%

Males, 59%

Ischemic, 92% Females, 41%

Figure 1. Description of the patients by sex and stroke type

Out of the 1290 patients, 1115/1290(86.4%) were Saudi civilian and 175/1290(13.6%) were non-Saudi persons.
With regards to the age, the great majority of patients were found at the age group 66-75 years followed by 76-
85, and 56-65 years representing 322, 297, and 207 patients, respectively, as indicated in Table 1, and Fig 2. With
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regards to the year of admission, the highest frequency of admission was in the year 2011 followed by 2014, and
2010 constituting 257, 250, and 224, correspondingly, as indicated in Table 1, and Fig 3.

Table 1. Description of the study subjects by demographical characteristics and year of admission

Variable Males Females Total
Nationality
Saudi 604 511 1115
Non-Saudi 157 18 175
Total 761 529 1290
Age group
<45 years 91 29 120
46-55 98 49 147
56-65 121 86 207
66-75 181 141 322
76-85 158 139 297
86+ 112 85 197
Total 761 529 1290

Year of admission

2010 117 107 224
2011 156 101 257
2012 96 58 154
2013 61 37 98
2014 143 107 250
2015 125 86 211
2016 63 33 96
Total 761 529 1290
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Figure 2. Description of the patients by nationality and age
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Figure 3. Description of the patients by the year of admission

Hypertension was detected in 558/1290(43.3%) of the patients that 303/761(39.8%) were males and
255/529(48.2%) were females.

Diabetes was identified in 552/1290(42.8%) of the patients that 304/761(40%) were males and 248/529(47%)
were females.

Dyslipidemia was noticed in 189/1290(14.7%) of the patients that 110/761(14.5%) were males and 79/529(15%)
were females.

Congestive Heart Disease (CHD) was noticed in 137/1290(10.6%) of the patients that 86/761(11.3%) were males
and 51/529(9.6%) were females.

Fort the outcomes, the majority of patients were normally discharged which account for 757/1290(58.7%).
However, 312/1290(24%) of the patients died that (186/761(24.4%) were males and 126/529(23.8%) were
females, as indicated in Table 2 and Fig 5.

DAMA was regarded in 191/1290 (14.8%) that 145/761(19%) were males and 46/529(8.7%) were females, as
indicated in Table 2 and Fig 5.

Table 2. Description of the study subjects by sex and comorbidities

Variable Males Females Total P-value
Hypertension 0.003
Yes 303 255 558
No 458 274 732
Total 761 529 1290
Diabetes 0.013
Yes 304 248 552
No 457 281 738
Total 761 529 1290
Dyslipidemia 0.811
Yes 110 79 189
No 651 450 1101
Total 761 529 1290
CHD 0.342
Yes 86 51 137
No 675 478 1153
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Total 761 529 1290
Outcomes
Discharged 410 347 757
Died 186 126 312
DAMA 145 46 191
Transferred 20 10 30
Total 761 529 1290
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Figure 4. Description of the patients by comorbidities
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Figure 5. Description of the patients by outcomes
DISCUSSION

In the present studies, a series of patients in several years have been retrospectively reviewed. The incidence rates
have fluctuated with the highest increase in the year 2011 and the lowest in the year 2013 and the year 2013. With
the lack of literature in this regard, there is no specific explanation for these incidence rates fluctuation. The
findings of the present study show relatively increased incidence amongst the younger population. It was found
that there were tendencies in the direction of growing stroke incidence at younger ages, which represents great
public health significance because strokes in younger patients carry the potential for bigger lifetime burden of
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disability because some potential contributors recognized for this tendency are modifiable [10]. It was suggested
that, the burden of the stroke may carry on escalating in a long time if not the risk factors in low-income nations
are efficiently controlled [11].

The findings of the present study showed that stroke was more common among males compared to females. Such
findings were previously reported in some studies [12,13]. Worldwide, though women have severe sort of the
disease, stroke is frequently encountered among men [12]. The sex-related difference was partly explained by
several customary cardiovascular risk factors [13].

The majority of cases of stroke in the current study were identified with ischemic stroke type and lower number
of cases were found with hemorrhagic types. Major pathological stroke types (ischemic stroke [IS], primary
intracerebral hemorrhage [ICH], and subarachnoid hemorrhage) and IS subtypes, have different risk factors,
management, and prognosis [14].

Ischemic stroke is an upsetting brain injury causing a great death and considerable loss of function. Age and sex
possess a multifaceted and shared influence on ischemic stroke risk and pathophysiology. Aging is the most
powerful non-changeable risk factor for ischemic stroke. Aged stroke patients are considered as having greater
mortality and morbidity and worse functional retrieval compared with young equivalents. During the younger
ages, the prevalence of stroke is higher among men; whereas, with increasing of age, elder women are more
susceptible [15].

However, a decrease of change in IS and ICH incidence may reflect a trend toward increased incidence of younger
strokes [14].

In the current study, hypertension was detected in 43.3% of the patients (39.8% were males and 48.2% were
females). The strong relationship between stroke and hypertension has been the finding of a number of studies
and trials [16]. Hypertension is the distinct utmost significant amendable risk factor for adult stroke. Stroke
mortality has significantly declined over the last 5 decades; this decline has been mainly associated with improved
blood pressure control [17, 18].

Diabetes was identified in 42.8% of the patients (40% were males and 47% were females). Patients
with diabetes have almost double the risk of stroke compared to nondiabetics [19]. Diabetes leads to different
microvascular and macrovascular alterations regularly terminating in major clinical complications, one of which
is stroke. This augmented risk is often perceived in persons with diabetes and is attending with worse clinical
consequences (with greater rate of death), particularly after ischemic stroke [20].

Dyslipidemia was noticed in 14.7% of the patients (14.5% were males and 15% were females). High triglyceride
(TG) levels and low HDL cholesterol (HDL-C) levels are risk factors for cardiovascular disease [21]. In a disease-
free population, low-density lipoprotein cholesterol LDL-C and non-HDL-C baseline measures are suggestively
accompanying the risk of ischemic stroke [22]. Dyslipidemia and hypertriglyceridemia may be more prevalent in
children with arterial ischemic stroke compared with stroke-free children [23].

Congestive Heart Disease (CHD) was noticed in 10.6% of the patients (11.3% were males and 9.6%) were
females). Heart failure has been linked to an amplified risk for ischemic stroke [24]. For a single patient with both
atrial fibrillation and heart failure, stroke risk is one of the most noticeable modifying factors for later morbidity
and mortality [25].

In the present study, more than 58% of the patients were discharged normally, but about 24.4% of the patients
died. This percentage is relatively higher, which may be attributed to several factors including management and
some demographical or comorbidities factors, which might not be available in the present study.

CONCLUSION

There is fluctuation in the incidence rates in stroke in Hail region. Ischemic stroke is the most prevalent stroke
type with the males more affected than females. Hypertension, diabetes, and dyslipidemia were the most comorbid
conditions associated with stroke in the Hail region. With the lack of literature about stroke from Saudi Arabia,
future studies are highly recommended.
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