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Factors related to 6-month mortality
after the first-ever stroke

Ehsan Sarbazi, Parvin Sarbakhsh, Daryoush Savadi Oskooei', Mohammad Yazdchi',
Saber Ghaffari-Fam?, Seyed Morteza Shamshirgaran

Abstract:

BACKGROUND AND OBJECTIVE: Stroke is the second leading cause of death worldwide and
the number of stroke cases has increased remarkably over the last 20 years. This study aimed at
identifying predictors of with 6-month mortality of first-ever stroke patients and the factors contributing
to it in East Azerbaijan province.

MATERIALS AND METHODS: A closed cohort study was carried out from April 2014 to
December 2014. All cases of first-ever diagnosed stroke were included in the study. Any transient
ischemic attack, silent brain infarctions, and the stroke cases which were neither associated with
trauma, blood disease nor with malignancy were excluded from the study. The variables of this study
include participants’ demographic characteristics, stroke severity National Institutes of Health Stroke
Scale (NIHSS), and stroke risk factors. Patients were followed up within 6 months. To determine the
survival time, the log-rank method was applied to compare intergroup differences. The tests include
the univariate and multivariate analysis Cox regression. P < 0.05 were considered as statistically
significant.

RESULTS: A total of 576 cases of stroke were included in this study. Average age of ischemic and
hemorrhagic stroke was 70.15 + 13.0 and 67.79 + 12.69, respectively. Case-fatality rate (CFR)
of stroke patients was 49.2 and 21.7% in hemorrhagic and ischemic stroke types, respectively.
Factors contributing to stroke mortality events include the severity of stroke (NIHSS categories
15-19 and =20), age over 65, being female, high body mass index and hyperlipidemia. In the
final model, the severity of stroke (with NIHSS 15—-19 with hazard ratio (HR) 4.22 (95% confidence
interval [Cl] 2.36—-7.56) and NIHSS =20 with HR 5.34 (95% CI: 2.81-10.12) and age above 65 with
HR 1.61 (95% CI: 1.02-2.51) were the most important predictors of 6-month mortality.

CONCLUSION: Severity of stroke by NIHSS was the most prominent factor in stroke patients’
mortality. By increasing the follow-up time, a better evaluation of the predictors of mortality after
stroke can be achieved.
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1990 and 2010.% Burden of the stroke
is increasing due to population growth
as well as the increasing average age in
communities.®! The prevalence of stroke in
Iran is high compared to Western countries,
especially in young age group.!

Introduction

First—ever stroke is defined as a stroke
occurring for the first time during a
patient’s lifetime. Stroke as the second
leading cause of death worldwide is the
main cause of functional disability in most
areas.l! The number of stroke cases in
the world doubled to 33 million between

Mortality of stroke varies across different
regions of the world.® It has decreased
in high-income countries (due to lifestyle
changes in the past decade), but this is
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not evident in low- and-middle-income countries.
According to the World Bank classification, Iran is an
upper middle-income country.”

In previous studies, the average survival rate of stroke is
estimated to be 5-10 years which is dependent on factors
such as severity of stroke and the hosts’ characteristics.!
One-month stroke mortality rate varies from 13.2% to
27.4% in Europe.’! After follow-up, the annual survival
rate was estimated to be close to 10%. However, the
corresponding value for annual mortality was between
8% and 32% among centers in Poland.

Considering that there is no national registration of
stroke in Iran, there is a significant difference between
reported rates in different regions of Iran from 22 to 140
strokes /100,000 population.'”? Mortality after a stroke is
reported differently in different studies. For instance, in
a study in Shiraz province of Iran, it was reported to be
20.5%, with higher mortality among elderly people and
lower socioeconomic classes.!

Several modifiable and nonmodifiable risk factors have
been identified in relation to stroke mortality: Old age,
type of stroke and its severity, history of previous stroke
or Transient Ischemic Attack (TIA), diabetes, smoking,
obesity, physical inactivity, diet high in cholesterol and
salt, alcohol use, arterial fibrillation, consumption of
contraceptive pills, and a history of heart disease.['”

In addition, gender is one of the important determinants
of stroke. In general, stroke is more common among men.
However, because of high life expectancy of women and
high incidence of stroke at older ages, the number of cases
of stroke is higher among women rather than men.!"!

In the INTERSTROKE study which included 22
countries, it has been shown that there are ten risk factors
which are responsible for more than 90% of the stroke
risk encountered by the population.'l

So far, there is no considerable reliable information about
the severity of the mid-term (6 months) stroke mortality
and its determinants in East Azerbaijan province, Iran.
Therefore, the present study was conducted with the aim
of calculating case-fatality rate (CFR) of 6 months after
the stroke as well as identifying the factors affecting the
mortality rate-based type of stroke in East Azerbaijan
province-Iran.

Materials and Methods

This study was conducted using a closed prospective
cohort design. It was carried out as a one-group survival
analysis in two large hospitals in the city of Tabriz,
Iran (Razi and Imam Reza hospitals) from April 2014 to
December 2014 for 9 months. East Azerbaijan Province

is the fifth largest province in the northwest of Iran,
with a population of 3,909,652 in the census carried out
in 2016 (Iranian Statistics Center). This province has a
young population and about 50% of the population of
the province is under 25 years of age."”

Inclusion and exclusion criteria (selection and
description of participants)

All cases of first-ever diagnosed ischemic stroke (IS)
or intracerebral hemorrhage by neurologists, residing
in East Azerbaijan province for at least 1 month, being
over 16, and being treated in the special stroke ward
were included in the study. However, any TIA, silent
brain infarctions and the stroke cases which were
neither associated with trauma, blood disease nor with
malignancy were excluded from the present study.!"*!

The variables in this study include demographic
characteristics such as age, sex, level of education,
occupation, body mass index (BMI), and marital status;
some risk factors of stroke including fasting blood
sugar, cholesterol, triglyceride, high-density lipoprotein,
low-density lipoprotein, systolic and diastolic blood
pressure at the time of admission, passive smoking,
hookah and alcohol, diabetes, and heart disease.

Definition of stroke and diagnostic criteria

“Two stroke definitions were considered: (1) A new
focal neurological deficit with symptoms and signs
lasting for >24 h coherent with the stroke definition of
the World Health Organization (WHO); patients who
died within the first 24 hours with a focal neurological
deficitand (2) all neurological focal deficits lasting at least
1 h or resolving within 1 h, but with an abnormal brain
imaging associated with a clinically relevant picture.”!"”!

A definitive diagnosis of stroke was performed by a
neurologist based on computed tomography (CT) scan
and magnetic resonance imaging (MRI) scan.

In this study, hypertension meant patients with previous
medical history, use of antihypertensive drugs, or
average blood pressure >140/90 mmHg.!'®!

By diabetes mellitus (DM), we meant patients with
fasting blood glucose >126 mg/dl, patient with the
previous history of DM or patients receiving a drug for
DM treatment.!"!

Hypercholesterolemia was defined as serum total cholesterol
level >200 mg/dl or use of lipid-lowering treatment.

Follow-up

A telephone-based follow-up was carried out with close
relatives about the patient’s conditions after 180 days
from the first stroke.
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Medical history associated with cardiovascular diseases,
family history of stroke, and TIA were obtained from
medical records of the patients or through face-to-face
interviews.

Demographic information was completed using a
questionnaire. Patient’s relatives were asked about their
patient’s conditions if the patients themselves were not
able to respond.

Records of stroke patients hospitalized at Razi and Imam
Reza hospitals of Tabriz (admitted in neurology or other
departments) were monitored by neurologists for signs
and symptoms and risk factors of stroke. Stroke types
were classified through using MRI and CT scan. Then, the
National Institutes of Health Stroke Scale (NIHSS) was
completed by a specialist to determine stroke severity.

Statistical analysis

Descriptive statistics (mean and standard deviation [SD])
were used with normally distributed quantitative
variables, while median and interquartile ranges were
used with nonnormally distribution. For qualitative
variables, however, frequency and relative frequency
were used.

To test the possible relationship between risk factors and
event (mortality /survival), Chi-square test was used. In
case of limitations in expected frequency or sample size,
Fisher’s exact test was used.

To determine the survival time, the Kaplan-Meier method
was used and if the assumption of proportionality was
met during the period of study, the log-rank method was
applied to compare intergroup differences.

Other tests performed in this study include the univariate
and multivariate Cox proportional hazards (CPH)
regression models which are a method for investigating
the effect of several variables on the time of a specified

event (time-to-event) happens. Variables were entered
with the BACKWARD method, that is, only significant
variables retained in the final model.

The two assumptions of CPH regression models, that is,
the censoring assumption (the censoring of the patients
is random and is not related to the event), and the
constant hazard risk (constant hazard risk over time in
the compared groups) were considered and met. Data
were analyzed by Stata software version 14. P < 0.05 were
considered statistically significant.

The study protocol was reviewed and approved by
the Ethics Committee of Tabriz University of Medical
Sciences, No. IR TBZMED.REC.1393.217.

The procedure of study was in accordance with the
ethical standards of the Tabriz University of Medical
Sciences Ethics committee on human experimentation.
All patients voluntarily contributed after being
notified of the objectives, methods, benefits, and
disadvantages of the study. Informed consent was
given by all patients before the interview. If the patient
was not alert (lack of consciousness), his/her family
agreed with fingerprints to participate in the study.
The patients ensured the confidentiality of information
by desisting from mentioning participants” names,
initials, or hospital numbers, especially in illustrative
material.

Results

A total of 576 eligible first-ever stroke patients were
included in the study (53.5% were male). Male-to-female
ratio was 1:15. Table 1 shows the distribution of some
demographic characteristics of the cases.

The mean age of ischemic stroke patients was 70.15
which ranged from 25 to 94 years. The mean age for
hemorrhagic stroke patients was 67.99 years ranging

Table 1: Distribution of some demographic characteristics based on stroke type for first cases, East

Azerbaijan-Iran

Variables Subgroups Frequency (percentage of relative frequency) P*
Ischemic Hemorrhagic

Event after 6 months following Alive 364 (81.6) 77 (59.20) 0.001
Dead 82 (18.40) 53 (40.80)

Age groups (year) <65 149 (33.40) 54 (41.50) 0.088
<65 297 (66.60) 76 (58.50)

Marital status Other 60 (13.50) 21 (16.20) 0.436
Married 386 (86.50) 109 (83.80)

Education llliterate 312 (70.00) 100 (76.90) 0.297
Diploma or under 96 (21.50) 21 (16.20)
Academic 38 (8.50) 9 (6.90)

Sex Male 239 (53.60) 68 (52.30) 0.797
Female 207 (46.40) 62 (47.70)

*P-value based on Chi-square test
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from 33 to 90 years. There was no significant difference
in the mean age of the two groups (P = 0.826).

Distribution of major risk factors of stroke, based on type
of stroke, is shown in [Table 2].

Distribution of stroke type in men and women was not
significantly different (P = 0.797).

The relationship between risk factors and the 180-day
follow-up event are presented in Table 3. The 180 days
survival after stroke was lower in hemorrhagic type than
ischemic which was statistically significant (P < 0.001)
was [Figure 1].

The mean of 6-month survival time of ischemic stroke
was 155.15 days with an SD of 56.66 days, and these
values for hemorrhagic stroke were 115.93 days with
SDs of 160.29 of days.

The 6-month mortality increased with stroke severity.
The lowest and highest survival rate belonged to
NIHSS =20 and NIHSS below 5, respectively (P < 0.001).

Case-fatality rate of hemorrhagic and ischemic strokes
were 49.2% and 21.7%, respectively. There was a
statistically significant difference between the stroke
types, with patients of hemorrhagic type having a higher
mortality risk than ischemic (P < 0.001).

Based on the results of univariate Cox model analysis,
among factors predicting mortality after 6-month
follow-up for the first-ever strokecases, (with an HR
above 1 on death events), hemorrhagic stroke, severity
of NIHSS stroke, age over 65, female gender, high BMI,
and hyperlipidemia were significant ones [Figure 2].

In the final multivariate Cox model, hemorrhagic stroke
type, severity of stroke by NIHSS, and age =65 years

Kaplan-Meier survival estimates

0 S0 150 200

100
analysis time

95% CI
Ischemic stroke

95% CI
Hemorrhagic stroke

Figure 1: Comparison of estimated probability of mortality among types of stroke
based on Kaplan-Meier method for first-ever stroke patients, East Azerbaijan
Province, Iran

were the most important determinant factors in the
180 days mortality event [Table 4].

Discussion

In this study, 23.3% of the patients died during the
6-month follow-up time. Six-month CFR was 51.2%
in the hemorrhagic and 21.6% in the ischemic stroke.
one-month CFR in Isfahan, Iran population was 32.0%,
whereas in Senegal and Gambia, the corresponding
values were 38.0%, and 27.0%, respectively.*?l The
CFR in the ischemic stroke with a range of 14.4%-24.0%
is lower than hemorrhagic type (37.6%-68.6%). The
cumulative CFR 28 days after stroke is reported to be

Table 2: Distribution of major risk factors of first-ever
stroke by type of stroke, East Azerbaijan-lran

Variables Subgroups  Frequency (percentage of
relative frequency)

Hemorrhage Ischemic

History of high blood  Yes 45 (34.6) 76 (17.0)
pressure No 85 (65.4) 370 (83.0)
History of heart Yes 26 (20.0) 134 (30.0)
disease No 104 (80.0) 312 (70.0)
History of diabetes Yes 58 (44.6) 183 (41.0)
No 72 (55.4) 263 (59.0)
History of Yes 38 (29.2) 245 (54.9)
hypercholesterolemia  No 92 (70.8) 201 (45.1)
Smoking Yes 23 (17.7) 73 (16.4)
No 107 (82.3) 373 (83.6)

Passive smoking Positive 15 (11.5) 34 (7.6)
Negative 115 (88.5) 412 (92.4)

Table 3: Distribution of major risk factors based on
6 months survival for first-ever stroke cases, East
Azerbaijan-Iran

Variables Subgroups Frequency (percentage of
relative frequency)

Survivors Deaths in

in 180-day 180-day
follow-up follow-up

History of high Yes 90 (74.4) 31 (25.6)
blood pressure No 351 (77.1) 104 (22.9)
History of heart Yes 126 (78.8) 34 (21.3)
disease No 315 (75.7) 101 (24.3)
History of diabetes  Yes 190 (78.8) 51 (21.2)
No 251 (74.9) 84 (25.1)

History high Yes 228 (80.6) 55 (19.4)
hyperlipidemia No 213 (72.7) 80 (27.3)
Smoking Yes 81 (84.40) 15 (15.6)
No 360 (75.0) 120 (25.0)

Passive smoking Yes 35 (71.4) 14 (28.6)
No 406 (77.0) 121 (23.0)

Family history of Positive 95 (85.6) 16 (14.4)
stroke Negative 346 (74.4) 119 (25.6)

Family history Positive 35 (79.5) 9 (20.5)
of myocardial Negative 406 (76.3) 126 (23.7)

infarction
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Table 4: Univariate and multivariate analysis of Cox
model in predicting death event (6 months) for cases

of first-time stroke, East Azerbaijan-Iran

Variables Subgroups HR (95% CI)
Univariate Multivariate
analysis analysis

Type of stroke Ischemic Reference 1

Hemorrhagic 2.67 (1.89-3.75) 2.20 (1.49-3.24)
NIHSS <5 Reference 1*

6-14 5.09 (2.92-8.87) 4.22 (2.36-7.56)

15-19 3.07 (1.34-2.07) 2.21 (0.93-5.22)

=20 6.58 (3.60-12.03) 5.34 (2.81-10.12)
Age <65 Reference 1*

65< 1.92 (1.28-2.87) 1.61 (1.02-2.51)
Sex Male Reference 1*

Female 1.39 (0.99-1.95) 1.27 (0.88-1.83)
BMI <25 2.22 (1.03-4.76) 3.21 (1.54-6.69)

25-29 Reference 1*

>29 3.72 (1.80-7.69) 2.23 (1.03-4.81)
Level of llliterate Reference 1*
education Diplomaor  0.44 (0.25-0.75) 1.18 (0.59-2.39)

under

Academic 0.67 (0.34-1.33)  0.50 (0.21-1.17)
Smoking No Reference 1*

Yes 1.68 (0.98-2.88)  1.36 (0.77-2.42)
High blood No Reference 1*
pressure Yes 1.11 (0.74-1.66)  1.20 (0.78-1.84)
Diabetes No Reference 1*

Yes 1.21 (0.86-1.72)  1.34 (0.93-1.92)
Hyperlipidemia No Reference 1*

Yes 1.50 (1.06-2.12) 1.15 (0.80-11.60)
History of No Reference 1*
cardiovascular Yes 1.16 (0.79-1.17)  1.13(0.75-1.71)
disease

*References categories. HR=Hazard ratio, HR’=Univariate HR, HR’=Multivariate
HR, Cl=Confidence interval, BMI=Body Mass Index, NIHSS=National Institutes
of Health Stroke Scale

11.8% in Iran. In one study, one-year survival rate of
patients was 78.3%. In another study, the total CFR for
FES was 20.6% for 28 days and 30.2% for 180 days after
stroke.” In Khorasan, Iran, the in-hospital mortality
rate for ischemic stroke was 30.7%.%! Lack of structures
such as specialized units for stroke and underutilization
of thrombolysis considerably affect the management of
acute stroke patients.

According to the present study, ischemic stroke
comprised 77.0% of all stroke cases. In a study done
by Delbari et al., ischemic stroke accounted for 75% of
cases.™ In other studies in Iran, for example, Daneshfard
et al. reported that the ischemic type comprises
57.9%-87.0% of all stroke patients."! In Isfahan, Iran,
68.4% and 23.9% of all patients were ischemic and
intracerebral hemorrhagic, respectively.*!

In the present study, both types of stroke were more
prevalent among men than women. In the univariate
Cox model, 6-month mortality risk after stroke was 39%

Kaplan-Meier survival estimates
body massindex =<25 body massindex 25-30

0 25 85 75 1

body massindex >=30

L [—

75

25

0 50 100 150 200
analysis time

95%Cl Survivor function

Figure 2: Comparison of estimated probability of mortality between body mass
index categories based on Kaplan—-Meier method for first-ever stroke patients,
East Azerbaijan Province, Iran

higher in women than men. This finding is consistent
with the study done in Ardabil Province by Aminisani
et al.”! Nonsignificant difference in gender can be
resulted from short observation time and younger age of
the patients. The fact that the prevalence of stroke in men
is more than women is related to the preventative effect
of estrogen hormone against cardiovascular disease
events.” In a study in South of Iran, higher in-hospital
stroke mortality was seen in women and children.*!
In population-based studies in Iran, stroke rate was
higher in women.®"' However, stroke in the age group of
15-45 years is 52% more prevalent in men than women.?!!
However, the reason for the difference in incidence rates
between Iran and the rest of the world is unknown.

The Stroke Severity Index NIHSS was one of the strongest
predictors of 6-month mortality in both univariate
and multivariate models. A significant increase in
the 6-month mortality was observed with increase in
NIHSS index. In the multivariate regression model, after
adjusting for other variables, 65 years and above had
61% higher risk of mortality compared to the reference
age (<65). Its sensitivity and specificity for prediction
of 30-day fatality were 81% and 90%, respectively.F*!
Level of consciousness, speech, and gaze were among
the independent determinants of mortality (P = 0.030).%
Patients with NIHSS =20 had a 90-day mortality rate
of 50.5%, but all survivors were severely suffering from
disability. Moreover, patients with NIHSS of 5 or less
did not have any fatal event. Furthermore, 30% of the
survivors had moderate disability and 70% of them
recovered and discharged.*!

Underweight patients had 3.21 (95% CI: 3.16-0.51) times
HR for 6-month mortality in comparison with normal
BMI patients. More mortality of low BMI results from
pneumonia, nutritional deficiency, and less resistance
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to infections.B*3! Overweight and obese patients
had 2.23 (95% CI: 1.53-4.81) times more HR 6-month
mortality than patient with normal BMI. In a study
done in Japan, the Jichi Medical School cohort study,
it was found that underweight (BMI below 18.5) men
with an HR of 2.11; 95% CI: 1.17-3.82 were significantly
at a greater risk of mortality. However, women with
BMI of 30 and beyond (HR 2.25, 95% CI: 1.28-5.08) were
significantly at a greater risk of mortality.5*!

In univariate analysis, among the important effective
comorbidities of stroke (i.e., high blood pressure,
diabetes, hyperlipidemia, and a history of cardiovascular
disease), only hyperlipidemia had a significant
correlation with 6-month mortality. In the multivariate
analysis, however, none of the comorbidities had
a significant correlation with 6-month mortality.
Hypertension and history of ischemic heart disease
were the most important risk factors contributing to
stroke in Khorasan, Iran.® In fact, 53.1% and 22.3%
of stroke patients were suffering from hypertension
and history of ischemic heart disease, respectively.
Hypertension, heart disease, and DM were among the
most important stroke risk factors in Babol, Iran.*! In a
recent review in Iran, hypertension was one of the most
important avoidable risk factors in ischemic type (54%
of patients) and in (70.7% of hemorrhagic cases). In a
study done in Shiraz by Daneshfard et al. 2015 (South
of Iran), hypertension was identified as one of the most
important risk factors and cigarette smoking ranked the
fourth-factor causing stroke risk.!

Conclusion

Severity of stroke by NIHSS was the most prominent
factor in stroke patients” mortality. A better evaluation
of the predictors of mortality after stroke can be achieved
by increasing the follow-up time. Determining the
underlying causes of death was a difficult issue in
which medical staff is faced with. In this study, the
underlying cause of death was inquired from patients’
relatives by telephone (telephone-based follow-up).
Only those cases whose underlying cause of death was
stroke were included in our analysis. The fact that the
present study is a hospital based rather than population
based may invite criticism regarding the accuracy of
its findings. Although the confounding factors of this
study were controlled in the regression model during
the analysis phase by adjusting method, we were not
able to measure the severity of the other comorbidities
in the present study. Strengths of this study comprise
the use of two hospitals sources to find cases of stroke,
including revisiting all cases. Furthermore, our study
provides unique data, being the first population-based
study of stroke in our province with middle-term
outcome after stroke.

Because of the high frequency of stroke in this province,
policy shall focus on promoting stroke care interventions,
as well as, raising awareness about the risk factors.
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