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ABSTRACT

Introduction: Stroke is the third most common cause of death and the first leading cause of
disability in developed and developing countries. Various clinical variables have been implicated as
predictors of final outcome of acute stroke. These predictors are demographic characteristics, types
of stroke, co-morbidities and therapy. ldentification of modifiable predictors of death is of
paramount importance for clinicians in resource poor-setting, so that specific therapies and
management strategies can be applied to patients at high risk of dying.

Objective: To determine the mortality and factors responsible for mortality in patients presenting
with acute stroke within 5 days of admission at a tertiary care Hospital, Hyderabad/Jamshoro.
Setting: Medical Unit-1, Liaquat University Hospital, Hyderabad/Jamshoro.

Duration: Six months from 01-02-2019 to 31-07-2019

Design: prospective, (non -interventional) study.

*Corresponding author: E-mail: draslamrind82@hotmail.com;



Aslam et al.; JPRI, 33(29B): 1-8, 2021; Article no.JPRI.68262

recent, and thus their impact is less clear.

Subject and Methods: Two hundred and fourteen acute stroke patients confirmed by CT scan
brain were included in the study. Patients were assessed through history and examination and brief
history was taken about the disease and cigarette smoking. Blood Pressure was measured twice.
Patients who died during admission were evaluated for the factors responsible for the mortality.
The findings of variables were entered in a Pro forma.

Results: The average age of the patients was 55.65+8.38 years. Frequency of mortality in patients
presenting with acute stroke within 5 days of admission in hospital was observed in 29.91%
(64/214) cases. Regarding factors leading to mortality, Rate of mortality was 23 times more like in
those patients who had dyslipidemia [OR= 23.13 95%ClI= 1.86 to 7.98] similarly mortality in patients
was 2 to 4 times more likely in diabetic, hypertensive cases and smokers.

Conclusion: Frequency of mortality was high and factors leading to mortality within 5 days were
dyslipidemia, diabetic, hypertensive cases. Mortality associated with acute stroke needs prevention
and control of risk factors. Treatment and control of diabetes mellitus and hyperlipidemia have
contributed to the stroke mortality declines; however, the onset of these interventions is more

Keywords: Stroke; dyslipidemia; diabetic; hypertensive.

1. INTRODUCTION

Stroke is the third most common cause of death
and the first leading cause of disability in
developed and developing countries [1]. World
Health Organization (WHO) estimates, 5.5 million
people died of stroke in 2008, and roughly 20%
of these deaths occurred in South Asia [2].
Stroke specific mortality has been reported
between 7% and 20% in various studies from
Pakistan. About 10% of patients with an acute
ischemic stroke die within 30 days with immense
socioeconomic and health cost burden [34].
Various clinical variables have been implicated
as predictors of final outcome of acute stroke.
These predictors are demographic
characteristics, types of stroke, co-morbidities
and therapy [5,6]. Identification of modifiable
predictors of death is of paramount importance
for clinicians in resource poor-setting, so that
specific therapies and management strategies
can be applied to patients at high risk of dying
[7].

Hypertension, a trial fibrillation, diabetes mellitus,
ischemic heart disease, hyperlipidemia, cigarette

smoking, alcohol abuse, obesity, physical
inactivity, = asymptomatic carotid stenosis,
transient ischemic attack and other cardiac

disorders are all potentially treatable conditions
that predispose to stroke [8]. Diabetes mellitus
doubles the risk of ischemic stroke and worsens
survival of patients with acute stroke. The
previous studies showed that the prevalence of
diabetes ranged from 21% to 44.4% among
patients with acute ischemic stroke and ranged
from 25% to 37.5% among intracerebral
hemorrhage [9,10]. Abnormalities of serum lipids
are major risk factors for coronary heart disease

and most recently established as risk factor in
cerebrovascular disease [11]. As many as 30%
of all coronary heart disease (CHD) deaths each
year are attributable to cigarette smoking, with
the risk being strongly dose-related [12].
Smoking acts synergistically with other risk
factors and nearly doubles the risk of ischemic
stroke [13]. Zuhaid et al. found in his study that
among 150 stroke patients, hypertension,
diabetes and smoking was found in 127 (84.7%),
31 (20.7%) and 28 (16.7%) respectively [14].
Another study found hypertension in 60%,
followed by smoking in 44.4%, diabetes in 25.5%
and dyslipidemia in 18.8% [15]. The most
frequent risk factors in another study included
hypertension (86.8%) followed by diabetes
mellitus  (59.8%), dyslipidemia (59.1%), and
smoking (18.1%) [16]. Development of
pneumonia after stroke was associated with
mortality at 30 days and 1 year, longer length of
stay, and dependency at discharge. Patients who
received more inpatient stroke services had
reduced mortality after pneumonia [17]. The aim
of this study is to determine the frequency of
mortality and factors responsible for mortality in
patients presenting acute stroke. The results of
local data show variability. Moreover, in
resource-poor setting, identification of factors
responsible for mortality in acute stroke patients
is of paramount importance for clinicians, so that
specific therapies and management strategies
can be applied to patients at high risk of dying.

2. OBJECTIVE
To determine the frequency of mortality and

factors responsible for mortality in patients
presenting with acute stroke within 5 days of



admission at a
Hyderabad/Jamshoro.

3. OPERATIONAL DEFINITIONS

tertiary care Hospital

Acute stroke: Rapidly developing clinical signs
of focal (or global) disturbance of cerebral
function, with symptoms lasting 24 hours or
longer or leading to death, with no apparent
cause other than of vascular origin, proven by CT
scan brain showing hypodense area (ischemic
stroke) or hyperdense area (hemorrhagic stroke),
was labeled as having suffered from stroke.

Mortality: The state of being subject to death
within 5 days of admission after acute stroke

4. PREDICTORS OF MORTALITY

Hypertension: Patients was labeled as having
hypertension who have two measurements of
blood pressure >160/95.

Diabetes mellitus Type 2: Patient was labeled
as having type 2 diabetes mellitus when RBS on
two occasions is more than 200 mg/dI.

Cigarette smoking: Patients was labeled as
cigarette smokers who smoked at least one
cigarette/tobacco per day for preceding three
months.

Dyslipidemia: Patients was considered as
having dyslipidemia with the presence of any one
of the following:

Lipid Profile: Cholestrol> 200 mg/dL

Triglyceride > 150 mg/dL
LDL > 100 mg/dL
HDL < 40 mg/dL

5. MATERIALS AND METHODS

Study design: Descriptive study.

Study setting: Study was conducted at Medical
Unit-1, Liaquat University Hospital
Hyderabad/Jamshoro.

Duration of Study: Six months from 01-02-2019
to 31-07-2019

Sample size: The required sample size was
calculated using WHO software by taking the
least prevalence amongst the predictors 16.7%,
confidence level “C.I"” = 95%,d=0.05.the sample
size came out to be 214 patients.

Sampling technique: consecutive patients
(Non probability)

5.1 Sample Selection
Inclusion criteria:
e Patients presented within 7 days of acute

stroke confirmed by CT scan brain was
included in the study.
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e Either gender.
e Age 30-70 years.

Exclusion criteria:
Patients with:

e Secondary stroke.

e H/O head injury or
hemmorrhage.

¢ H/O hyperthyroidism or hypothyroidism.

¢ On anticoagulant drugs or steroids prior to
onset of stroke.

e Renal impairment and chronic obstructive
pulmonary disease, chronic liver disease
and CCF was excluded.

e Nonvascular causes (primary and
metastatic  neoplasm, post seizure
paralysis, head trauma, hyper coaguable
disorder, venous sinus thrombosis and
vasculitis) that lead to brain function deficit.

subarachnoid

5.2 Data Collection Procedure

This study was conducted on the patients who
meet the inclusion criteria of the study.
Consecutive cases as defined in operational
definition, meeting inclusion and exclusion
criteria were enrolled in the study from the
outpatient department of Medical Unit-l, LUH
Hyderabad/Jamshoro. Patients were assessed
through history and examination and brief history
was taken about the disease and cigarette
smoking. Blood Pressure was measured twice by
the researcher using a standard mercury
sphygmomanometer, after five minutes and the
mean systolic and diastolic blood pressure was
used for analysis. Blood sample was collected in
a sterile manner after an overnight fasting of 12
hours for fasting blood HbA1c, serum
cholesterol, triglycerides, LDL, VLDL and HDL
levels. Patients who will die during admission
were evaluated for the factors responsible for the
mortality. The findings of variables as mentioned
above were entered in a proforma attached as
annexure.

5.3 Data Analysis Procedure

Data was analyzed by SPSS version 16.0.
Demographic data was presented as simple
descriptive statistics, giving mean and standard
deviation for age of the patient, BMI, and
duration of disease. For qualitative variables like
gender, BMI, socioeconomic status, type of
stroke  (ischemic/hemorrhagic)  hypertension



(yes/no), diabetes status (yes/no), smoking
status and dyslipidemia (yes/no), and mortality
(yes/no) was presented as frequency and
percentages. Effect modifiers was controlled
through stratification of age, gender, BMI,
socioeconomic status, type of stroke to see the
effect of these on outcome variable. Post
stratification chi square test was applied taking p-
value of < 0.05 as statistically significant.

Logistic multiple regression model was used, and
the co-variates was adjusted for each
independent (regression) variable to find
independent predictors of in-hospital mortality.

6. RESULTS

Two hundred and fourteen acute stroke patients
confirmed by CT scan brain were included in the
study. Age distribution of the patients is
presented in Fig. 1. The average age of the
patients was 55.65+8.38 years. The average BMI
and duration of disease was also shown in Table
1.

There were 59.81% (128/214) male and 40.79%

(86/214) female. Most of the patients were
belong to middle class. Out of 214, 53.74%

100+

80—
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patients had ischemic stroke and 46.26% had
hemorrhage stroke as shown in Fig. 2.

Frequency of mortality in patients presenting with
acute stroke within 5 days of admission in
hospital was observed in 29.91% (64/214) cases.
Regarding factors leading to mortality, Rate of
mortality in patients presenting with acute stroke
within 5 days was 23 times more like in those
patients who had dyslipidemia [OR= 23.13
95%Cl= 1.86 to 7.98] similarly mortality in
patients presenting with acute stroke within 5
days was 2 to 4 times more likely in diabetic,
hypertensive cases and smokers.

Stratification analysis was performed and rate of
mortality was observed with respect to age
groups, gender, BMI, Socioeconomic status and
type of stroke but there were not significant
difference in mortality in all these stratified
variables as shown in Table 2. Multivariate
logistic regression was applied to observed effect
of stratified variables of outcome and observed
that higher age (61 to 70 years of patients),
gender, hypertension, smoker and dyslipidemia
increased mortality in patients presenting with
acute stroke within 5 days as shown in
Table 3.

60
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Fig. 1. Age distribution of the patients N=214
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Table 1. Descriptive statistics of characterstics of the patients

Statistics Age (Years) BMI (kg/m?) Duration of
disease (Years)

Mean 55.65 28.330 3.30

Std. Deviation 8.38 4.77 1.57

95% Confidence Lower Bound 54.52 27.686 3.09

Interval for Mean Upper Bound 56.78 28.973 3.51

Median 55.00 27.615 3.00
Interquartile Range 12 6.3 3

Fig. 2. Type of stroke of the patients N=214

Table 2. Frequency of mortality in patients presenting with acute stroke within 5 days of

admission in hospital stratified by different variables

Variables Mortality P-value
Yes No

Age Groups (Years) 0.16

41 to 50 22(34.4%) 60(40%)

51to 60 19(29.7%) 55(36.7%)

61 to 70 23(35.9%) 35(23.3%)

Gender 0.19

Male 34(53.1%) 94(62.7%)

Female 30(46.9%) 56(37.3%)

BMI (kg/m? 0.78

Normal 15(23.4%) 29(19.3%)

Overweight 28(43.8%) 71(47.3%)

Obese 21(32.8%) 50(33.3%)

Secioecomomic Status 0.91

Upper 9(14.1%) 20(13.3%)

Middle 49(76.6%) 113(75.3%)

Lower 6(9.4%) 17(11.3%)

Type of Stork 0.28

Ischemic 38(59.4%) 77(51.3%)

Hemorrhagic 26(40.6%) 73(48.7%)
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Table 3. Multivariate analysis of factor responsible for mortality in patients presenting with
acute stroke within 5 days of admission at hospital

Factors responsible For Mortality P-value Odd 95%CI of OR
mortality Yes No ratio Lower Upper
Age Groups (Years)

41 to 50 Years 22(34.4%)  60(40%) Ref

51 to 60 Years 19(29.7%)  55(36.7%) 0.39 0.61 0.19 1.89
61 to 70 Years 23(35.9%)  35(23.3%) 0.03* 3.28 1.07 10.04
Gender

Male 34(53.1%)  94(62.7%) 0.006* 0.26 0.09 0.68
Female 30(46.9%)  56(37.3%) Ref

Body Mass Index (kg/m?)

Normal 15(23.4%)  29(19.3%) 0.89 Ref

Overweight 28(43.8%)  71(47.3%) 0.66 1.27 0.43 3.68
Obsess 21(32.8%) 50(73.3%) 0.86 1.10 0.34 3.48
Socio Economic Status

Upper Class 9(14.1%) 20(13.3%) Ref

Middle Class 49(76.6%) 113(75.3%) 0.65 1.534 0.23 10.19
Lower Class 6(9.4%) 17(11.3%) 0.13 2.504 0.76 8.25
Type of Stroke

Hemorrhage 26(40.6%)  73(48.7%) 0.50 .756 0.33 1.71
Ischemic 38(59.4%)  77(51.3%) Ref

Diabetic Mellitus

Yes 42(65.6%)  76(50.7%) 0.34 1.56 0.62 3.91
No 22(34.4%)  74(49.3%) Ref

Hypertensive

Yes 55(85.9%)  87(58%) 0.0005* 7.57 2.67 21.41
No 9(14.1%) 63(42%) Ref

Smoker

Yes 20(31.3%) 16(10.7%) 0.0005* 10.35 294 36.42
No 44(68.8%) 134(89.3%) Ref

Dyslipidemia

Yes 60(93.8%)  59(39.3%) 0.0005* 2451 7.58 79.29
No 4(6.3%) 91(60.7%)

OR- Odd Ratio;, Ref. Reference group, Model Accuracy =82.7% Multivariate Logistic regression applied

7. DISCUSSION

Stroke is a rapidly developing phenomenon of
focal and at times global loss of cerebral function
with no apparent cause other than that of
vascular origin [18]. Stroke is the second most
common cause of death and the first leading
cause of disability in developed and developing
countries [19]. Moreover, according to WHO
report 2002, total number of deaths due to stroke
in Pakistan was 78512 Stroke specific mortality
has been reported between 7% and 20% in
various studies from Pakistan. It's having growth
rate of 2% per year. Stroke and transient
ischemic attacks (TIA) are highly prevalent in
Pakistan. A recent community based study
suggested approximately 21.8% prevalence of
stroke and/or TIA in an urban slum of Karachi
[20].

The average age of the patients was 55.65+8.38
years which is nearly similar to a study
conducted in Nigeria but greater than a study
conducted in Bannu district which is 57.5 years
[21]. This may be due to lack of awareness
regarding risk factors and health facilities in that
under developed area resulting in an early
initiation of the disease.

In this study there were 59.81% (128/214) male
and 40.79% (86/214) female. In Zuhaid et al
study showed male to female ratio of 1.5:1,
similar to some other studies [22].

According to a World Health Organization
(WHO) report from 2002, the total mortality from
stroke in Pakistan is more than 75,000. The risk
factors for stroke are classified as non-modifiable
and modifiable. Non-modifiable risk factors



include age, family history, prior stroke, gender,
and race, whereas modifiable risk factors are
hypertension, diabetes mellitus, coronary artery
disease, atrial fibrillation, dyslipidemia, cigarette
smoking, obesity, valvular heart disease,
homocystinemia, alcohol abuse, and physical
inactivity [23].

In our study regarding factors leading to
mortality, rate of mortality in patients presenting
with acute stroke 23 times more like in those
patients who had dyslipidemia, 2 to 4 times more
likely in diabetic, hypertensive cases and
smokers. In the present study dyslipidemia
contributed equally to stroke occurrence, and this
is a novel finding. The higher prevalence of
dyslipidemia could be due to stress, smoking,
and underlying diabetes.

8. CONCLUSION

Frequency of mortality was high in patients within
5 days of admission in hospital. Factors leading
to mortality within 5 days was dyslipidemia,
diabetic, hypertensive cases. Mortality
associated with acute stroke needs prevention
and control of risk factors. Treatment and control
of diabetes mellitus and hyperlipidemia have
contributed to the stroke mortality declines;
however, the onset of these interventions is more
recent, and thus their impact is less clear.

CONSENT

Informed consent was obtained from all the
patients for assigning them to sample and using
their data in research.

ETHICAL APPROVAL

As per international standard or university
standard written ethical approval has been
collected and preserved by the author(s).

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Feigin VL. Stroke epidemiology in the
developing world. Lancet. 2005;365:2160-
61.

2. Carandang R, Seshadri S, Beiser A, Kelly-
Hayes M, Kase CS. Trends in incidence,

Aslam et al.; JPRI, 33(29B): 1-8, 2021; Article no.JPRI.68262

lifetime risk, severity, and 30-day mortality
of stroke over the past 50 years. JAMA.
2006;296:2939-46.

3. Rothwell PM, Coull AJ, Giles MF, Howard
SC, Silver LE, Bullet LM, et al. Change in
stroke incidence, mortality, case-fatality,
severity, and risk factors in Oxfordshire,
UK from 1981 to 2004 (Oxford Vascular
Study). Lancet. 2004;363:1925-33.

4. Kasper DL, Braunwald E, Fauci AS,
Hauser SL, Longo DL, Jameson JL, et al.
editors. Harrison’s Principles of Internal
Medicine. 16th ed. New Delhi: McGraw-
Hill, Medical Publishing Division.
2005;2372-93.

5. Bhalla A, Gupta 10, Gupta SB. Predicting
mortality in  stroke. Neural India.
2002;50:279-81.

6. Heuschmann PU, Kolominsky-Rabas PL,
Misselwitz B, Hermanek P, Leffmann C,
Janzen RW, et al. Predictors of in hospital
mortality and attributable risks of death
after ischemic stroke: the German Stroke
Registers Study Group. Arch Intern Med.
2004;164:1761-8.

7. Okumura K, Ohya Y, Maehara A,
Wakugami K, Iseki K, Takishita S. Effects
of blood pressure levels on case fatality
after acute stroke. J  Hypertens.
2005;23:1217-23.

8. Elkind MS, Saco RL. Stroke. risk factors

for stroke prevention. Semin
Neurol.1998;18(4):429-40.
9. Kernan WN, Viscoli CM, Inzucchi SE,

Brass LM, Bravata DM, Shulman Gl, et al.
Prevalence of abnormal glucose tolerance
following a transient ischemic attack or
ischemic stroke. Arch Intern Med.
2005;165:227-33.

10. Megherbi SE, Milan C, Minier D, Couvreur
G, Osseby GV, Tilling K, et al. Association
between diabetes and stroke subtype on
survival and functional outcome 3 months
after stroke data from the European
BIOMED Stroke Project. Stroke.
2003;34:688-94.

11.  Goldstein LB, Adams R, Becker K, Furberg
CD, Gorelick PB, Hademenos G, et al.
Primary Prevention of Ischemic Stroke: a
statement for healthcare professionals
from the Stroke Council of the American
Heart Association. Circulation.
2001;103:163.

12. Rafique BA, Yousuf M, Igbal J, Khan MM.
Frequency of known risk factors for stroke
in poor patients admitted to Lahore



13.

14.

15.

16.

General Hospital in 2000. Pak J Med Sci.
2002;18:280-3.

Lewington S, Clarke R, Qizilbash N. Age-
specific relevance of usual blood pressure
to vascular mortality: a meta-analysis of
individual data for one million adults in 61
prospective studies. Lancent
2002;360:1903-2191.

Zuhaid M, Salman, Chawla JA, Farooq U,
Ahmad A, Khan S, et al. Frequency of
modifiable risk factors in stroke patients. J
Ayub Med Coll Abbottabad.
2014;26(2):235-8.

Hasan SR, Ghouri ASK. Frequency of
known risk factors of stroke and its
outcome in patients admitted in Sindh
Government Qatar Hospital Karachi. Pak J
Med Sci . 2007;23(4):634-36.

Basharat Z, Mumtaz S, Rashid F, Rashid
S, Mallam SA, Diljan A, et al. Prevalence
of risk factors of ischemic stroke in a local
Pakistani population. High-density
lipoproteins, an emerging risk factor.
Neurosciences (Riyadh). 2012;17(4):357-
62.

Aslam et al.; JPRI, 33(29B): 1-8, 2021; Article no.JPRI.68262

17.

18.

19.

20.

21.

22.

23.

Finlayson o, Kapral M, Hall R, Asllani,
Selchen D, Saposnik G. Neurology.
October 2011;77(14):1338-1345.

Shah FU, Salih M, Saeed MA, Tariq M.
Valididty of Siriraj stroke scoring. J Coll
Physicians Surg Pak. 2003;13:391-3.
Feigin VL. Stroke epidemiology in the
developing world. Lancet. 2005;365:2160—
1.

Feigin VL. Stroke epidemiology in the
developing world. Lancet. 2005;365:2160—
61

Peter O Okokhere, Idowu A Bankole, and
Christian A Erohubie. Characteristics, risk
factors and case fatality rate of stroke in
hospitalized patients in semi-urban South—
South Nigeria. SAGE Open Medicine;
2013.

Kamal A, Aslam S, Khattak S. Frequency
of risk factors in stroke patients admitted in
DHQ Hospital D. I. Khan. Gomal J Med
Sci. 2010;8:200-3.

Basharat RA, Elahi A, Tarig M, Saeed A.
One-month audit of stroke at PIMS. Pak J
Neurol. 1999;56:12-15.

© 2021 Aslam et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/68262




