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Abstract: Background: Stroke is the second leading cause of death worldwide. Data on the epidemiology of stroke, patterns
and risk factors in recent years in our region are brief. Methods and Material: This retrospective study from 2014 to 2015 on
stroke patients in Ayatollah Rouhani hospital in Babol was conducted. The MRS and Barthel index were used at admission and
discharge of stroke patients. Patient’s demographic data and checklist used to identify stroke types, risk factors and early
prognosis. Findings: A total of 230 patients were included in this study, 122 patients (53%) was female, 194 cases (%84) was
ischemic type vs. 36 (%16) hemorrhagic, P<0001. The difference in underlying disease was statistically significant (168
patients (%73) Hypertension, 121 (%52.6) Diabetes Mellitus, 118 (%51.3) Cardiac Disease, 108 (%46.9) Hyperlipidemia, 58
(%25.2) Smoking and 46 patients (%20) had the Opioid addiction, P<0001). Hypertension was statistically significant and
increased in hemorrhagic subtype (25 patient (%70) Intracerebral vs. 11 patient (%30) Subarachnoid, P=0.01). The difference
in Cardiac disease (p<0.0001), Diabetes Mellitus (p<0.001), Smoking (p<0.001), Opioid Addiction (p<0.04) was statistically
significant and increased in Intracerebral patients. Up to the first week of hospitalization, 10%of stroke patients (7% elderly,
3% non-elderly) were expired. Conclusions: Hypertension was most frequent stroke risk factor especially in Intracerebral
Hemorrhage and male patients. High smoking was seen in Intracerebral Hemorrhage. The early mortality rate in stroke patients
was low. It suggests that health ministry do screening plan in nonelderly, especially female, male with Hypertension and
smoking consider as target population.
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middle income countries [4]. Hypertension, smoking,
diabetes, ischemic heart disease obesity, hyperlipidemia and
smoking (cigarettes) are the main risk factors for stroke [7].
Smoking is a major risk factor for stroke and cardiovascular
disease event in Asian countries [8]. Hypertension and
cardiac disease are the primary risk factors for stroke [9].

1. Introduction

Stroke is the second leading cause of death worldwide [1]
and the leading cause of acquired disability in adults [2].
Countries of low and middle-income have the largest burden
of stroke [3], accounting for more than 85% of stroke 5 : . -
mortality worldwide [4]. Stroke incidence in the Middle East Diabetes is one of the most important vascular risk factors for

and North Africa vary from 10% in Kuwait to 31.5% in Iran stroke and a high-yield target for preventive measures. In
[3]. Two-thirds of all strokes occur in the developing studies conducted in Iran reported that the incidence of stroke

countries in spite of their preventable nature, are increasingly is about 43 patients per 100,000 populations [10]. The most

becoming a major health problem [5, 6]. It is expected that ~ COmmon risk factor was 'hig'h blood pressure W_ith a
the deaths resulting from stroke will nearly double in the ~ Prevalence rate of 54%. The incidence of stroke was slightly
Middle East and North Africa by 2030. few reliable data are hlg.her' 1n women 1n all age groups (51-53%). 'the average age
available to identify risk factors for stroke in most of low and of its incidence is in the seventh decade of life, however, in
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the age group of 15-45 years, stroke was more common in
men [8]. 28 days early fatality rate has reported at 19.2%20
and 31.5%21 in Iran [3]. Considering that few
epidemiological studies have been previously conducted in
Babol [8] and due to change of the different aspect of stroke
in this region. Therefore, this study was conducted.

2. Method

This retrospective, census study on patient from 20 March
2015 to 20 februraty 2016 (equal Persian Calendar 1394) that
admitted to Neurology center at Ayatollah Rouhani hospital
of Babol University of Medical Sciences; which is the only
center for admission of all stroke cases in Babol city, all
villages around it with total population 550 000 and only
center for admission from Emergency Medical Services
Center (115).

2.1. Ethic

This study was approved by the ethics committee of
(BUMS). Informed consent was obtained from each
participant or the next of kin before any interview or
neurologic examination was conducted. All stroke admitted
to this hospital in the Babol were registered.

2.2, Stroke Definition and Diagnose

Stroke was defined as rapidly developing neurologic
symptoms and signs that caused by Focal involvement of the
central nervous system that has the vascular origin and takes
more than 24 h, generally divided into two types: Ischemic
stroke (IS) and hemorrhagic stroke (HS). Diagnosis of stroke
and its types was based on criteria of National Institute of
Health Stroke Scale (NIHSS) [11]. IS was divided to
thrombotic and embolic subtype and HS was divided into
Intracerebral and subarachnoid hemorrhage subtype. To
determine of stroke intensity at admission and discharge was
based on criteria of Modified Rankin Scale and Barthel index
[12]. Stroke was diagnosed by a neurologist, based on the
patient's history, neurological examination and neuroimaging
studies which were performed for all stroke patients.
Exclusion criteria for stroke cases were hemiparesis or any
focal neurological findings due to head trauma, metabolic
encephalopathy, brain mass lesions such (tumor or abscess),
hemiplegic migraine, postictal of seizures [13].

2.3. Data

Prospective data collection was performed by using a
questionnaire which included age, gender, time of stroke
onset, stroke type and subtype, intensity and time of
admission to hospital, previous medication, stroke anatomic
localization, acute-stroke = management complications,
medication for secondary prevention, and severity of the
clinical deficit at discharge time. Then checklist used to
identify another risk factor that include of hypertension
(HTN), vascular risk factors and prior ischemic heart
diseases, diabetes mellitus, dyslipidemia, addiction (include
opiate addiction, alcoholism and amphetamine, cocaine abuse

(oral, I.V.)) and smoking (at least 5 cigarette per day for last
year). History of addiction was determined by self-reporting
of patients or their relatives who indicate the continuous use
of this substance and drugs at least in last year [14]. The
presence of a past history of hypertension, diabetes,
hyperlipidemia, cardiac disease, and transient ischemic attack
(TTA) was obtained from medical records or from patient
interview.

2.4. Underlying Disease Definition

Hypertension was defined as the history of elevated blood
Pressure 140/90 mm Hg at 2 independent readings before
stroke or patients that consumed antihypertensive medication
before the stroke. Ischemic heart disease (history and
confirmed by at least one electrocardiogram, or presence of
Coronary heart disease during hospitalization), we merged
several cardiac causes into a single variable of cardiac cause
[15]. Diabetes mellitus was defined as history of elevated
blood glucose FBS >126mg/dl [15, 16] at 2 independent
readings before stroke or elevated hemoglobin AIC at
admission or used anti-diabetic medication.
Hypercholesterolemia was defined as history of elevated total
Cholesterol 220 mg/dl, Low HDL was identified by HDL
cholesterol 40 mg/dl in men or 50 mg/dl in women, LDL >
130 mg/dl [15] at 2 independent readings before stroke or
Lipid-lowering medication. Smoking status was defined as
never or former and current smoker. We defined current
smokers as individuals who smoked any tobacco in the past
12 months. Former smokers were defined as those who had
quit more than a year earlier [11]. Also, severity of the
clinical deficit or any mortality as early prognosis in the first
week of hospitalization was recorded in the checklist.

2.5. Analysis

SPSS software for Windows (version 23, SPSS Inc.
Chicago, IL, USA) was used for the statistical analysis of the
data. Chi-square test was used for the comparison between
categorical variables. P <0.05 was considered significant.

3. Result

A total of 230 patients were included in this study, 122
patients (53%) were female, 108 patients (47%) were male,
with mean age 61.2+6 year. Most of stroke patients were IS
(194 patients (84%) IS vs. 36 patients (16%) HS, p<0001).
The difference in age was significant, 156 cases (68%) were
elderly (65-year old or more) and 74 cases (32%) were non-
elderly, P<0001). Demographic and health characteristic
were shown in Table 1.

Table 1. Demographic and health characteristic of stroke patients, admitted
to Ayatollah Rouhani hospitals, 2014-2015.

Variable Subgroups Frequency (%) p-value
<65 year 156 (68)

Age P<0001
>65 year 74 (32)
Male 108 (47)

Gender P=0.35
Female 122 (53)
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Variable Subgroups Frequency (%) p-value
Ischemic 194 (84)
Stroke . P<0001
Hemorrhagic 36 (16)
HTN 168 (73)
Blood Pressure P<0001
Normal 62 (27)
. Diabetes 121 (53)
Diabetes P=0.42
Normal 109 (47)
High 118 (51.4
Total 1g ( ) P=0.69
Cholesterol Normal 112 (48.6)
Stroke 35 (15)
. TIA 76 (33)
Past History . . P<0001
Cardiac Disease 112 (48)
Addictions 104 (45)
first week of
Expy 23 (10) P<0001

hospitalization

32

The difference in underlying disease was statistically
significant. 168 patients (73%) Hypertension, 118 patients
(51.3%) Cardiac Disease, 121 patients (52.6%) Diabetes
Mellitus, 108 patients (46.9%) Hyperlipidemia, 58 patients
(25.2%) Smoking and 46 patients (20%) had Opioid
Addiction, P<0001). In HS, hypertension was statistically
significant and increased in intracerebral subtype (25 patients
(70%) Intracerebral vs. 11 patients (30%) Subarachnoid,
(P=0.01). Also, the difference in Cardiac Disease (p<0.0001),
Diabetes Mellitus (p<0.001), Smoking (p<0.001), Opioid
Addiction (0.04) was statistically significant and increased in
Intracerebral patients. On another hand in IS, the difference
of past history of heart disease and other risk factors was not
statistically significant in Thrombotic and Embolic patients.
Risk factors in different Stroke subtype were shown in Table
2.

Table 2. Risk factors in different Stroke subtype in patients admitted to Ayatollah Rouhani hospitals, 2014-2015.

Stroke subtype Gender Hypertension g?sre(;l;ec ?/;:lll);t:ss Hyperlipidemia ~ Smoking g(li):](;lc(:ion
D — Male 40 (39.2) 30(294)  28(274)  21(20.5) 14(137)  12(11.7)
. Female 34(33.3) 26(254)  31(303)  21(20.5) 6(5.8) 7(6.8)
gj;emw 194 Male 34 (36.9) 22(23.9) 2017 28 (304) 12 (7.6) 8 (8.6)
Embolic 92 (48) Female 28 (30.4) 20217)  24(26) 24 (26) 4(4.3) 3(3.2)
p-value 0.61 0.15 0.13 0.30 0.50 0.14
Male 14 (63.6) 9(40.9)  9(40.9) 4(18) 14(63.6)  8(363)
Intracerebral 22 (61)
. Female 9 (40.9) 9(409)  7(31.8) 5(22) 50227) 4(18.0)
?g‘(‘i‘g)rhaglc Male 6 (42.8) 2(14.2) 1 (0.07) 3(21.4) 2(14.2) 2(14.2)
Subarachnoid 14 (39)  Female 3(214) 0 (0) 1(0.07) 2(14.2) 1(5.1) 2(14.2)
p-value 0.01 0.0001 0.001 0.28 0.001 0.04
Stroke Total 230 (100) 168 (73) 118 (51.3)  121(52.6) 108 (46.9) 58(252) 46 (20)

23 stroke patients (%10) expired up to the first week of hospitalization. An investigation between Age groups and mortality
rates show that we had not mortality in the patient less than 40 years. Age groups and mortality rates were shown in Table 3.

Table 3. Age groups and mortality rates in the patients, admitted to Ayatollah Rouhani hospitals, 2014-2015.

Age Frequency Admitted group Died group

group N (%) gender ischemic hemorrhagic i:li)l;::;:g] ll:]e(:::);:g’agic ?;(:; tality

i 14.(6) Male 6(3) 2 (5) 0 (0) 0 (0) 0 (0) 0 (0)
female 6(3) 0 (0) 0 (0) 0 (0) 0 (0)

e 29) Male 9(4) 3(8.3) 0 (0) 1(12.5) 2 (8.6) 1(4.3)
female 9(4) 12.7) 1 (6.6) 0 (0) 1(4.3)

s1.60 41(17) Male 9(4) 3(8) 2 (133) 1(12.5) 5(21) 3(13)
female 17 (8) 3(8) 1 (6.6) 1(12.5) 2 (8.6)

i 94 (40) Male 35(18) 8(22) 2 (133) 2 (25) 7 (30) 4(17.2)
female 44 (22) 7(19) 2 (13.3) 1(12.5) 3(13)

) 47 20) Male 17 (8) 3(8) 2 (13.3) 1(12.5) 6 (26) 3(13)
female 23 (11) 4(11) 2 (13.3) 1(12.5) 3(13)

il 1265) Male 3(1.5) 1(2) 1 (6.6) 0 (0) 3(13) 1 (4.3)
female 7 (3.6) 1(2) 2(133) 0(0) 2 (8.6)

total 230 (100) Total 194 36 15 (65.2) 8(34.7) 23 (10) 23 (10)

The difference in the mortality rate was not statistically significant with stroke subtype (15 patients (65.2%) IS vs. 8 patients
(34.7%) HS, p=0.14) and gender (12 patients (52%) male vs. 11 patients (48%) female, p=0.83). The rate of disability of
survivor of different stroke subtype at discharge time (in average one week after hospitalization) in 48 cases (23%) of was in
moderate disability (based on Modified Rankin Scale and Barthel index) that were shown in Table 4.
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Table 4. Rate of disability of survivor of different stroke subtype based on Modified Rankin Scale and Barthel index in babol (2014-2015).

Modified Barthel

Rankin Scale  index Stage Frequency Hemorrhagic ischemic Thrombotic embolic
0 100 Without symptoms 31(14.9) 2(6.5) 29 (93.5) 10 (35) 19 (65)
1 100 Symptoms without signs 42 (20.2) 6 (14.3) 36 (85.7) 19 (52) 17 (47)
2 80-100 Mild disability 40 (19.3) 6 (15) 34 (85) 16 (48) 18 (52)
3 60-80 moderate disability 48 (23.1) 7 (15) 41 (85) 22 (54) 19 (46)
4 20-60 Moderate to severe disability 28 (13.5) 5(18) 23 (82) 14 (61) 9(39)

5 0-20 Severe disability 18 (8.6) 3(17) 15(83) 10 (67) 5(33)
total 207 (100) 29 (15) 178 (85) 91 (52) 87 (48)

4. Discussion

Stroke was slightly higher in the female that was similar to
previous study and similar to Feiginin in Auckland, New
Zealand, Yoon study in Australia and Bagbanian study in Iran
[8, 17-19]. Regarding the sex pattern of the stroke in previous
studies conducted in Babol and Iran [8, 10], present study
confirmed that female was more likely to experience stroke
than male, this may be due to the longer life span of female
[20] and post-menopausal hormonal changes. However, in
our study diabetes mellitus and hyperlipidemia was more
common in the female and IS that was similar to Franconi
study [21]. This difference may be due to less physical
activity in female that was seen in Hosseini study in this
region [22], but further research is needed to determine the
causes of these differences between incidence of stroke in
male and female. The mean age of Babol stroke patients was
61.2 year but in previous study in 2003 it was 68 years [8] it
was showed a decrease in mean age of stroke patients. 32%
of stroke patients in our study was non-elderly cases (<65-
year). Although stroke incidence was more common in
elderly patients, but in low and middle-income countries
stroke is also a problem in young age people [4]. In
Azarpazhooh study mention that the reason for the high
incidence of stroke in Mashhad in younger ages was not clear
[23]. Similar to the findings reported by other studies, mean
age in Daneshfard study was 68 years [3, 10, 24]. The high
rate of stroke in non-elderly could be referred to inadequate
prevention of stroke risk factors in young and middle age
people in our region. However, in this study we hadn’t any
data in relation to risk factors for stroke in young patients but
in our previous study in young stroke patients in this region,
H.T.N, past history of cardiovascular disease, addiction
(smoking) and drug abuse were most risk factors of stroke in
younger patients [25]. Most of the stroke patients were IS
(84%) with the thrombotic subgroup (52%) that similar with
other studies. In the United States, about 780,000 strokes
occur each year while 87% were IS and 13% was HS (26-
28). In Daneshfard study in Iran 89% was IS (3). This is
comparable with the results of a population-based study
conducted in Mashhad and the finding reported by
Azarpazhooh [23]. Prevalence of HS in this and previous
study was decreased, (16% vs. 33%, respectively) [8]. This
might be due to better treatment of H.T.N in general
population in Iran in recent years; also it can be due to better

diagnosing of this silent disease in general population with
improving in health government policies and education to
check blood pressure routinely.

The difference in HTN, Cardiac Disease, Diabetes
Mellitus, Smoking and Opioid Addiction was statistically
significant and increased in I.C.H patients. Our findings
showed the high proportion of underlying disease in these
patients. These relationships were more increased in 1.C.H
Patients. The result of study showed that H.T.N (73% cases)
was the most important risk factor for all stroke subtypes.
However, our results showed the increasing rate of
hypertension and change of rate and sex dependent
distribution of some other stroke risk factors in recent years
in comparison of a decade ego [8]. In HS, Hypertension was
statistically significant and increased in 1.C.H Hypertension
and ischemic heart disease was more common in the male. In
Wau study, 73% patient had HTN and it was identified as the
first cause of stroke [29]. Also in Chang, Baghbanian and
previous study, HTN was the first risk factor for Stroke that
is similar to this study [8, 19, 30]. Hypertension was more
common in the male that could be one explanation for the
high rate of HS in men. Prevalence of hypertension in this
study was increased in comparison with the previous study
(73% vs. 54%, respectively) [8] which might be due to the
high prevalence of obesity and high intake of salt in the diet.
Most patients and especially nonelderly might be unaware of
their H.T.N that it is necessary to screen blood pressure in the
early of Health center. Diabetes and Cardiac Disease was the
second and third risk factor of stroke respectively in this
study that was similar to Daneshfard and the previous study
that diabetes was the second risk factors [3, 8]. The opioid
addiction also was more common in I.C.H patient’s%20 of
cases and%82.8 of I.C.H patients. The frequency of smoking
in our stroke patients was%25.2 of cases. %86 of I.C.H
patients had the history of smoking that similar to Hosseini
and previous study in this region [8, 10]. Smoking was
common in Iran, Argentina and Latin America [10, 26, 31].
Although smoking is a defined risk factor in for stroke.
however, smoking as a risk for I.C.H is not approved [32].
However, our results showed that smoking is more common
in I.C.H. than other stroke types. Up to the first week of
hospitalization, 10% of Babol stroke patients (7% elderly vs.
3% non-elderly) expired. Stroke Prognosis was better than
from previous study (23 (10%) vs. 48 (19.2%), Respectively)
[8]. Although we had not any thrombolytic or any
interventional therapy in this center during this study,
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mortality of different types of stroke at first week of
hospitalization was similar to other studies [10, 28, 33-35].
Our study showed that in the patient less than 40 years we
had not any mortality. The rate of disability of survivor of
different stroke subtype at discharge time (in average one
week after hospitalization) in 48 cases (23%) was in
moderate disability. In Luengo-Fernandez study in the UK,
the rate of early disability in (23%) was moderate [36]. We
hope that by establishing the possibility of thrombolytic
therapy in our center since 2016, the rate of disability of our
patients Decrease in the coming years.

Strength of this study, it is a basic study that can use for
policy making and planning for future. The study had
limitation. It was a hospital-based study that has less
accuracy in comparison with population-based studies,
although Ayatollah Rouhani Hospital was a major center for
referring these patients in in Babol and all villages around it.
We did not separate the types of cardiac disease, systolic and
diastolic pressure as risk factors alone and did not follow up
after hospital discharge for the longer period.

5. Conclusion

Female gender has more strokes; IS was the most stroke
type. Mean age of stroke patients was decreased and inclined
to none elderly. H.T.N was most frequent stroke risk factor
especially in I.C.H and male patients. High smoking
especially was seen in I.C.H. Early mortality rate in Babol
stroke patients was low. Stroke Prognosis was better than
from the previous study. Our emphasis is on better diagnose
and control of H.T.N, Diabetes, cardiac disease and smoking
and opium addiction especially in non-elderly stroke patients.
It suggests that health ministry do screening plan in general
population; nonelderly, especially female, male with H.T.N
and smoking consider as target population and Codification
Health policies to decrease stroke risk factor especially
H.T.N
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