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ABSTRACT
OBJECTIVE: Stroke is one of the leading causes of physical impairment and mortality worldwide. Optimizing preventive
strategies will help decrease the burden of stroke. The objectives of this study were to determine common stroke risk
factors, by analysing a comprehensive panel of variables in our local population.
METHODS: 200 patients were consecutively enrolled in this prospective observational study at stroke unit (SU) of
Bolan Medical Complex Hospital over 6 months from March 2019 to August 2019. Structured questionnaires were
prepared History and clinical examination were performed to gather relevant information. CT scan of brain was done to
confirm the diagnosis of stroke. Other necessary tests were run.
RESULTS: A total of 200 patients were included in the study, of which 98 (49%) were males and 102 (51%) were
females. Vascular risk factors were present in 182 patients (91%), of which the most common was hypertension in
121 patients (60.5%) followed by smoking in 89 patients (44.5%), diabetes in 62 patients (31%) and obesity in 58
patients (29%). Dyslipidaemia was present in 17 patients (8.5%), cardiac disease 14 patients (7.0%), ischemic heart
diseases in 7 (3-5%), arterial fibrillation in 5 (2.5) and 5 (2.5) had a family history of stroke.
CONCLUSIONS: Hypertension was the most common stroke identified in this study, likely because of the great
pervasiveness of this disease in our region. This study also highlights the prevalence of other vascular risk factors
including smoking, diabetes mellitis, obesity, dyslipidaemia, and ischemic heart diseases in our community, which are
associated with poor physical activity, low income, and poor health awareness. We suggest numerous
community-based awareness programs in Baluchistan to improve local area perception about stroke and its risk
factors.
KEYWORDS: Risk factors, acute stroke, Stroke severity, outcome

INTRODUCTION
WHO (World Health Organization) defines stroke as:
“a neurological deficit caused by an acute focal injury of
the central nervous system (CNS) by a vascular
cause, including cerebral infarction, intracerebral
haemorrhage (ICH), and subarachnoid haemorrhage
and is a major cause of disability and death worldwide.

PAKISTAN JOURNAL OF NEUROLOGICAL SCIENCES

Stroke is classically characterized as, acute clinical
event of local or central neurological deficit identified
with lack of cerebral blood supply, which endures longer
than 24h leading to death with no known cause other
than vascular area. Lack of blood supply ,oxygen and to
wash out by-products results the rapid dying of brain
cells.[1].
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Pakistan are age, ischemic heart disease,
hypertension, and smoking. Stroke rates are equally
found in male’s and female’s starting from the age at
40. This study will lead to consider an effort to
scrutinize the direct and indirect effects of stroke
incidents cause by different factors. This study was
evaluated in neurological stroke unit department in
BMC hospital Quetta. The Quetta contains only single
stroke unit throughout Baluchistan due to lack of
facilities and lack of focus in health educations.
Thriving consumption of this study will lead to affirm
those factors that is responsible for short- and
long-term stroke incidents. This research will have both
academic as well as effective platform if lead it in to
accurate immanent. This study may be found out the
exact risk factors to cause the stroke and find the better
treatment and solutions to control the stroke problem.
Eventually, this research will assist to stagnate several
risk factors of strokes that will be effective for the
doctors to prevent those factors causing stroke
incidents.

Stroke is one of the most prevalent cause of severe,
physical impairment and everlasting neurologic
weakness around the world[2], and major cause of
mortality worldwide[3]. The typical clinical presentation
of stroke is difficulty speaking, abrupt paralysis on one
side of the body (arm, face, or leg), hazy and fuzzy
vision in one or both eyes, abrupt weakness in walking,
and unexpected serious headache[4] Recent studies
have shown decrease in stroke incidence in
Westerncountries, with a parallel increase in Asian
countries[5]. Including Pakistan[6]. Although stroke is an
acute illness, it occurs because of chronic risk factors
linked to style of living. Better control of these variables
would improve not only the rate of stroke but also
mortality rates.[7]. Hypertension remains the major
causes of ischemic and haemorrhagic stroke[8], with 1
of 3 individuals In Pakistan above the age 45 having’s
hypertension. The majority of these hypertensive
individuals are incognizant of their disease because of
poor knowledge[9]. Which is further propagates poor
control of hypertension[10]. Diabetes remains the
second major risk factor of stroke[11], with projection
that, Pakistan will become the 4th most populous
country in terms of diabetes[12] Pakistan has rare data
of risk factors of stroke. Different reports have been
highlighted in terms of stroke epidemiology. The
number of strokes would be in millions in high
population country which determines types of strokes
and its risk factor. Pakistan is the most populous
country in the world which is ranked as fifth position in
the world having approximately 220.9 million
population[13] and 12.34 million
population in
Baluchistan by 2017[14]. There are no sizeable
community based epidemiologic studies on stroke from
Pakistan and specially from Baluchistan province. The
province of Baluchistan has an extensive area by its
geography. It has approximately 43% of Pakistan. Due
to various hurdles in the ways of treating health related
issues, Baluchistan peoples do not contain enough
economy to deal with. The low level of literacy issue has
a great impact on the health rate of Baluchistan,
especially regarding to stroke in terms of diabetes and
hypertension as they are silent diseases. The overall
aim of this study is to identify risk factors and predictors
for incident fatal and non-fatal stroke or TIA, and for
stroke types, by analysing a comprehensive panel of
variables in our local population.

RESEARCH QUESTIONS:
What are the main causes of stroke?
To what extent do smoking, diabetes and hypertension
cause stroke?
OBJECTIVES OF THE STUDY:
The objectives of the study are as follow.
People need to realize how might they keep away from
stroke and diminishing its risk factors particularly the
ones that can be controlled.
1: to explore the types of strokes
2: To determine the risk factors causing stroke
3: To determine the incidence of stroke among urban
and rural population
SUBJECTS AND METHOD:
This study was conducted during March 2019 to
August 2019 among 200 stroke patients admitted to
Bolan medical complex hospital, Quetta. We
concentrate on investigating risk factors including
hypertension, diabetes, hyperlipidaemia, age, smoking
and heart diseases. preceding stroke. Hypertension
was characterized as systolic blood pressure ≥ 140
mmHg or diastolic ≥ 90 mmHg. Diabetes was
characterized as a self-reported history of diabetes.
Dyslipidaemia was characterized as a self-revealed
doctor finding. Atrial fibrillation was characterized as
any electrocardiographic proof of atrial fibrillation or
self-reported doctor finding. Weight list (BMI) were
measured and calculated with overweight defined as
BMI ≥ 26 kg/m2. Structured questionnaires were
prepared History and clinical examination were
performed to gather relevant

RATIONAL OF THE STUDY:
In Pakistan stroke diseases is developing rapidly that is
responsible for mortality[15]. Mostly 40 -75 years old
people are affected by stroke incidents. And below 40
years’ rare cases of stroke may be found[16]. Diabetes
has been previously reported as a common cause of
stroke in Pakistan[17]. Other common risk factors in
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Most of the patients were Pashtun by ethnicity
83(41.5%) or Baloch 75 (37.5%), followed by Urdu
speaking were 27(13.5%), Persian in 11(5.5%) while
4(2%) were others. Among these 122 patients (61%)
belonged to rural area and the remining 78 (39%)
were from urban area. The literacy rate was very low
with 154 (77%) illiterates, and only 31 (15.5) were
high school graduates, 9 (4.5%) was bachelors, 6
(3%) were master’s degree holders (Table 02).

information. CT scan of brain was done to confirm the
diagnosis of stroke. Other necessary tests were run.
RESEARCH DESIGN AND METHODOLOGY:
Prospective observational study design was carried
out at stroke unit (SU) of BMCH for 6 consecutive
months from March 2019 to August 2019.
SAMPLE AND SAMPLING TECHNIQUE OF THE STUDY:
All the patients of stroke in stroke unit at BMC
hospital are selected as sample for data collection.
The sampling techniques was convenient sampling.

EDUCATION
Master’s
Bachelor
High school
Illiterate
Total

DATA COLLECTION TOOL:
The proposed study intends to adopt structured to
muster primary data from the patients who suffer
from stroke. Based on research objectives interview
method was used to collect the data.

PERCENT
3.0%
4.5%
15.5%
77.0%
100.0%

Only Seven (3.5%) patients had a family history of
stroke. Ischemic stroke was more common (n=106,
53%) than haemorrhagic (n=94 (47%).

DATA PROCESSING AND ANALYSIS:
Collected data was analysed through SPSS with
continuous variables reported as a range, mean and
percentile frequencies. For comparing and ratio
categorical data, chi-squared (χ2) was done.

BMI
30<
30>

FREQUENCY
PERCENT
139
69.5%
61
30.5%
STROKE TYPE
Ischemic
106
53%
Haemorrhagic
94
47%
Table 3: BMI & Stroke type

RESULTS:
CHARACTERISTICS OF PARTICIPANTS:
A total of 200 patients were included in the study, of
which 98 (49%) were males and 102(51%) were
females. Ten patients (5%) were 40 years or younger,
82 patients (41%) were between 40 to 60, 83
patients (41.5%) were from 60-80 years and 25
(12.5%) were older than 80. The highest prevalence
of stroke was between the ages of 60 and 80years.
Table no:1 contains these results.

Socioeconomic profile analysis showed 128 patients
(64%) from lower class, 66 33%) from middle class
and remaining 6(3%) belongs from upper class.
Risk Factor
Frequency Percent
Family history
Male
03
1.5%
stroke
Female
04
02%
Total
07
3.5%
Hypertension
Male
55
27.5%
Female
66
33%
Total
121
60.5%
Diabetes
Male
31
15.5%
Female
31
15.5%
Total
62
31%
Smoking
Male
71
35.5%
Female
18
09%
Total
89
44.5%
Dyslipidaemia
Male
11
5.5%
Female
06
03%
Total
17
8.5%
Atrial fibrillation Male
03
1.5%
Female
02
01%

AGE
20-40
40-60
60-80
80>

FREQUENCY
PERCENT
10
5.0%
82
41.0%
83
41.5%
25
12.5%
SEX DISTRIBUTION
SEX
FREQUENCY
PERCENT
Male
98
49.0%
Female
102
51.0%
TOTAL
200
100.0%
Table 1: Age & Sex distribution
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06
09
31
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Previous stroke
Ischemic
heart disease
Obesity

Total
Male
Female
Total
Male
Female
Total
Male
Female
Total

05
16
17
33
08
06
14
31
27
85

contraceptives. The 17(8.5%) reaches to hospital
within 3hours, while 26(13%) reaches within 6 hours,
34(17%) reaches within 10 hours, majority of the
patients 40(20%) reaches within 15 hours, 25(12.5)
reaches within 20 hours, 33(16.5%) reaches within
24hours and 25(12.5%) patients reaches to hospital
more than 24 hours.
Reach to hospital
FREQUENCY
PERCENT
Within 3 hours
17
8.5%
Within 6 hours
26
13.0%
Within 10 hours
34
17.0%
Within 15 hours
40
20.0%
Within 20 hours
25
12.5%
Within 24 hours
33
16.5%
More than 24 hours
25
12.5%
Total
200
100.0%

2.5%
08%
8.5%
16.5%
04%
03%
7.5%
15.5%
13.5%
29%

RISK FACTORS:
Risk factors were present in 182 (91%) patients, the
most common risk factor was hypertension
121(60.5%) (table 4), followed by smoking 89
(44.5%), diabetes with the incidence of 62(31%),
obesity 58(29%), one hundred thirty-nine patients
(69.5%) have BMI 30<. Whereas 7 (3.5%) patients
have the family history of stroke, Dyslipidaemia was
present in 17 patients (8.5%), cardiac disease 14
patients (7.0%), ischemic heart diseases in 7 (3-5%),
arterial fibrillation in 5 (2.5) and 5 (2.5) had a family
history of stroke. The forty-nine (24.5%) has one risk
factor, 68(34%) presented with two risk factors while
most of the population 65(32.5%) has been presented
with three or more than three risk factors. One hundred
forty-two (71.0) patients have only stroke and the most
common disease found in the population other than
stroke was asthma 26(13%), the 2nd most common
was Tuberculosis 17 (8.5%), thyroid disease found in
8(4%), LV dysfunction in 3(1.5%), liver disease in
2(1%) and COPD and Epistaxis was found in one patient
(0.5%) population, which indicates the higher
prevalence rate of pulmonary disease in region (table 5)

Reach to hospital
Asthma
COPD
Epistaxis
Liver Disease
LV Dysfunction
TB
Thyroid
Non
Total

FREQUENCY
26
01
01
02
03
17
08
142
200

Table 06: Diseases other than stroke
The morbidity rate was higher than mortality
171(85.5%) patients have been survived while
29(14.5%) patients died (Table 07).
Mortality
Survive
Expired
Total

PERCENT
85.5%
14.5%
100.0%

Table 07: Mortality rate
DISCUSSION:
Stroke refers to any disease in which there is focal
injury occur to the brain due to lack of blood supply,
stroke has multiple aetiologies[18]. Many risk factors are
involved in stroke the most common of which is
hypertension,
diabetes,
dyslipidaemia,
arterial
fibrillation. The objectives of this study were to
determine the frequency of risk factors of stroke in a
patient presenting to BMCH hospital Quetta. The
present study adds to the already published research
evidence on the topic, the strength of the present study
was its large sample size of 200 cases and a strict
exclusion criterion. We also stratified the results to
address various effects modifiers, in the present study
hypertension was found to be the most frequent risk
factor. Few recent studies investigated the same factors
, recent study in east Asian countries by Young Dae Kim
et al(2016) ported that hypertension is the most
common risk factors for stroke[19]. Another study
conduct by Sorganvi et al(2014) conducted in China
found out the same results hypertension (0R=3.807),
diabetes
(0R=3.473
hypercholesteremia
(OR=3.768),
obesity
(0R=2.471),
smoking
(0R=2.42), family history of stroke (OR=2.359)[20].

PERCENT
13.5%
0.5%
0.5%
1.0%
1.5%
8.5%
4.0%
71.0%
100.0%

Table 5: Diseases other then stroke
In the previous drug profile, 58(29%) patients were
taking NSAIDS, 29(14.5%) taking anti-depressants,
28(14%) taking anti platelets drugs, 25 (12.5%) were
taking statins and 22 (11%) were the users of
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A case control study conducted at Nigeria and Ghana
found out the same results with the percentage of
90•8% for hypertension, and 35•8% (25•3–46•2)
for dyslipidaemia,[21]. In the present study we found
hypertension the major risk factor of stroke with the
statistics of 121(60.5%)p=0.214 the 2nd most
common risk factor was smoking and diabetes our
observation is in line with [8, 22] who reported the similar
results. A significant finding in this research conveying
new information, is that an undesirable dietary fat
intake is a danger factor for stroke, showing that
alteration of food propensities may assume a part in
endeavours to bring down the stroke rate. Another
finding is that obesity and dyslipidaemias currently
increasing in our population which is very alarming
situation in terms of stroke and other deadly diseases.
We have recognized the main modifiable risk factors
that record 91% related with stroke among individuals
from Baluchistan biggest study done on stroke in
Baluchistan ever. Dietary and financial variables
appear to assume more significant act in tendency to
stroke among the population in Baluchistan than other
provinces. Extra Ordinary intake of meat, sodium
chloride, and low utilization of green verdant
vegetables were related with stroke. A nearly two time

more risk of stroke has been accounted among the
study population with self-revealed stress vs the
population without anxiety and stress.in a whole, our
study emphasizes the addition of different risk factors,
for example, livelihood, underprivileged dietary nature,
and stress as hazard components to stroke event
among Baluchistan province, likely mirroring the impact
of selection of western ways of life.

References:
1. Fekadu, G., L. Chelkeba, and A. Kebede,
Riskfactors, clinical presentations and predictors of
stroke among adult patients admitted to strokeunit
of Jimma university medical center, south west
Ethiopia: prospective observational study. BMC
Neurology, 2019. 19(1): p. 187.
2. Neil R. Sims, H.M., Mitochondria, oxidative
metabolism and cell death in stroke, .
Biochimicaet
Biophysica Acta (BBA) - Molecular Basis of
Disease, 2010. Volume 1802,(Issue 1,): p.
80-91.
3. WHO, W.H.O., Global status report on
noncommunicable diseases 2014. 2014.
4. Rennert, R.C., et al., Epidemiology, Natural History,
and Clinical Presentation of Large Vessel Ischemic
Stroke. Neurosurgery, 2019. 85(suppl_1):
p. S4-S8.
5. Khanevski, A.N., et al., Recurrent ischemic stroke:
Incidence, predictors, and impact on mortality.Acta
Neurologica Scandinavica, 2019. 140(1): p. 3-8.
6. Khan, M.I., et al., The epidemiology of stroke in a
developing country (Pakistan). Pakistan Journal of
Neurological Sciences (PJNS), 2019. 13(3):
p. 30-44.
7. Soliman, R.H., et al., Risk factors of acute

ischemic
stroke in patients presented to Beni-Suef University
Hospital: prevalence and relation to stroke severity
at presentation. The Egyptian Journal of Neurology,
Psychiatry and Neurosurgery, 2018. 54(1): p. 8.
8. Kaliyaperumal, A., et al., Epidemiology and Risk
Factors in Stroke. Reviews in Neurology 2019,
2020: p. 43.
9. Arain, D.M.I., SP070 SILENT KILLER IN PAKISTAN:
AN ALARMING BURDEN OF OUR SOCIETY. Nephrology
Dialysis Transplantation, 2019.
34(Supplement_1): p. gfz103. SP070.
10. Jafar, T.H., et al., Determinants of uncontrolled
hypertension in rural communities in South
Asia—Bangladesh, Pakistan, and Sri Lanka.
American journal of hypertension, 2018. 31(11):
p. 1205-1214.
11. Khealani, B.A. and M. Wasay, The burden of stroke
in Pakistan. International Journal of Stroke, 2008.
3(4): p. 293-296.
12. Aamir, A.H., et al., Diabetes Prevalence Survey of
Pakistan (DPS-PAK): prevalence of type 2 diabetes
mellitus and prediabetes using HbA1c: a
population-based survey from Pakistan. BMJ open,
2019. 9(2): p. e025300.
13. matter, w., Pakistan Population world matter, 2020.

PAKISTAN JOURNAL OF NEUROLOGICAL SCIENCES

CONCLUSION:
Hypertension was the most common stroke identified
risk in this study, likely because of the great
pervasiveness of this disease in our region. This study
also highlights the prevalence of other vascular risk
factors including smoking, diabetes mellitus, obesity,
dyslipidaemia, and ischemic heart diseases in our
community, which are associated with poor physical
activity, low income, and poor health awareness. We
suggest numerous community-based awareness
session in Baluchistan to improve local people
perception about stroke and its risk factors and a public
session to be arranged by local organization/health
department to regulate significant risk factors like
hypertension, smoking, diabetes, obesity, ischemic
heart diseases and dyslipidaemia.

07

V O L . 1 6 ( 3 ) J U LY- S E P 2 0 2 1

Paul Olowoyo, Morenikeji Komolafe, Godwin
Osaigbovo, Olugbo Obiabo, Innocent Chukwuonye,
Philip Adebayo, Oladimeji Adebayo, Ayanfe
Omololu, Folajimi Otubogun, Adeniji Olaleye, Amina
Durodola, Taiwo Olunuga, Kazeem Akinwande,
Mayowa Aridegbe, Bimbo Fawale, Omisore Adeleye,
Philip Kolo, Lambert Appiah, Arti Singh, Sheila
Adamu, Dominic Awuah, Raelle Saulson, Francis
Agyekum, Vincent Shidali, Okechukwu Ogah,
Ayodipopo Oguntade, Kelechi Umanruochi, Henry
Iheonye, Lucius Imoh, Tolulope Afolaranmi,
Benedict Calys-Tagoe, Obiora Okeke, Adekunle
Fakunle, Joshua Akinyemi, Josephine Akpalu, Philip
Ibinaiye, Atinuke Agunloye, Taofeeq Sanni,
Ayotunde Bisi, Chika Efidi, Andrew Bock-Oruma,
Sylvia Melikam, Lanre Olaniyan, Joseph Yaria, Chidi
Joseph Odo, Sulaiman Lakoh, Luqman Ogunjimi,
Abdul Salaam, Lekan Oyinloye, Caroline Asaleye,
Emmanuel Sanya, Samuel Olowookere, Akintomiwa
Makanjuola, Ayobami Oguntoye, Ezinne Uvere,
Moyinoluwalogo Faniyan, Adeseye Akintunde, Issa
Kehinde, Samuel Diala, Osimhiarherhuo Adeleye,
Olabanji A. Ajose, Ugochukwu Onyeonoro, Adeniyi
G. Amusa, Dorcas Owusu, Yaw Mensah,, Dominant
modifiable risk factors for stroke in Ghana and
Nigeria (SIREN): a case-control stud Author links
open overlay panelProfMayowa O. the
lancet global health, 2018. 06(04): p. 436-446.
22. Boehme, A.K., C. Esenwa, and M.S. Elkind, Stroke
risk factors, genetics, and prevention. Circulation
research, 2017. 120(3): p. 472-49.

14. information, p., Balochistan Population 2017.
Population of Balochistan Census 2020, 2020.
15. Anwar, A., et al., Organization of stroke care in
Pakistan. International Journal of Stroke,
2020. 15 (5): p. 565-566.
16. Roy-O’Reilly, M. and L.D. McCullough, Age and sex
are critical factors in ischemic stroke pathology.
Endocrinology, 2018. 159(8): p. 3120-3131.
17. Sharif, F., S. Ghulam, and A. Sharif, Prevalence of
risk factors associated with stroke. Pakistan Heart
Journal, 2019. 52(1).
18. O'Donnell, M.J., et al., Global and regional effects
of potentially modifiable risk factors associated with
acute stroke in 32 countries (INTERSTROKE): a
case-control
study.
The
Lancet,
2016.
388(10046): p. 761-775.
19. Kim, Y.D., Y.H. Jung, and G. Saposnik, Traditional
risk factors for stroke in East Asia. Journal of stroke,
2016. 18(3): p. 273.
20. Sorganvi, V., et al., Risk Factors for Stroke: A Case
Control Study. 2014.
21. Mayowa O Owolabi, F.S., Rufus Akinyemi, Mulugeta
Gebregziabher, Onoja Akpa, Albert Akpalu, Kolawole
Wahab, Reginald Obiako, Lukman Owolabi, Bruce
Ovbiagele, Mayowa Ojo Owolabi, Fred Stephen
Sarfo, Rufus Akinyemi, Mulugeta Gebregziabher,
Onoja Akpa, Albert Akpalu, Kolawole Wahab,
Reginald Obiako, Lukman Owolabi, Bruce
Ovbiagele, Hemant K Tiwari, Donna Arnett, Daniel
Lackland, Abiodun Moshood Adeoye, Ojagbemi
Akin, Godwin Ogbole, Carolyn Jenkins, Oyedunni
Arulogun, Irvin Marguerite Ryan, Kevin Armstrong,

Conflict of interest: Author declares no conflict of interest.
Funding disclosure: Nil
Author’s contribution:
Muhammad Essa; data collection, data analysis, manuscript writing, manuscript review
Amanullah Kakar; data analysis, manuscript writing, manuscript review
Gul Andam; data analysis, manuscript review
Muhammad Saleem Barech; manuscript writing, manuscript review
Hina Imtiaz; manuscript writing, manuscript review
Sherzaman Mandokhail; manuscript writing, manuscript review
Muhammad dawood; data analysis, manuscript writing, manuscript review

PAKISTAN JOURNAL OF NEUROLOGICAL SCIENCES

08

V O L . 1 6 ( 3 ) J U LY- S E P 2 0 2 1

