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Abstract
Background: Ischemic stroke is the most common type of stroke with 87.00% prevalence of atherosclerosis 
as one of the causes of cerebral vascular lumen occlusion. Smoking is known as a modifiable risk factor for 
stroke. The process of atherosclerosis leads to a neurological deficit resulting in impairment of the patient. 
One of the scales used to assess impairment is the National Institutes of Health Stroke Scale (NIHSS).

Objectives: To know the correlation between smoking status and functional degree of acute ischemic stroke 
patients as measured by NIHSS.

Method: The subjects were 48 patients. The study design was cross-sectional and clinical sampling 
consecutive admissions and an acute ischemic stroke image imaging. Smoking status data was obtained 
through anamnesis at the time the patient was hospitalized supported by the testimony of the immediate 
family. NIHSS values were obtained on the first day of hospitalization. Data analysis used chi-square test 
and logistic regression.

Result: Sex (p = 0.001) and smoking (p = 0.013) were variables that had significant correlations with 
NIHSS. There was no association between smoking and the functional degree of acute ischemic stroke 
patients measured by NIHSS, (p = 0.57) with Adjusted Odds Ratio 1.5 (CI 95% 0.35 - 6.9).

Conclusion: There was no significant association between smoking with functional degree of acute ischemic 
stroke patients as measured by NIHSS.
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Introduction
A stroke is a focal or global neurologic deficit that 

suddenly occurs over 24 hours unless it dies before 24 
hours or surgery is performed, in the absence of other 
causes other than cerebral vascular disorders 1. The 
prevalence of stroke in Indonesia has increased from 
8.3 each mile in 2007 to 12.1 per mil in 2013. Ischemic 
stroke is the most common type of stroke with the 
prevalence of 87.00% 2. Ischemic stroke is classified 
based on the mechanism of etiopathogenesis: Large 
Artery Atherosclerotic Stroke (LAA), cardioembolic 

stroke (CE), small artery occlusion or lacunar stroke 
(LAC), the stroke of other determined etiology and 
stroke of undetermined etiology 3,

One of the risk factors that increase the incidence of 
stroke is smoking behavior 4. Indonesia is ranked one in 
the world for the number of male smokers over the age of 
15 (66.00%) 5. Exposure to secondhand smoke triggers 
many pathological effects in the endothelium, such as 
oxidative stress, platelet activation, trigger coagulation 
cascades and interfere with fibrinolysis 6,7 . Smoking 
causes poorer functional outcomes at 3 months after the 
onset of ischemic stroke compared to non-smokers 8,9.

The scale to measure the functional deficit of acute 
ischemic stroke is NIHSS (National Institutes of Health 
Stroke Scale) 1. Smoking is said to be associated with 
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higher NIHSS scales in small vessel occlusion 10, while 
other studies produce different assumptions by using the 
same measurement tool 11. NIHSS has a specificity of 
0.90 (CI 95%, 0.86-0.94), sensitivity of 0.71 (CI 95%, 
0.64-0.79) and good accuracy of 0.83 (CI 95%, 0.79-
0.87) in predicting post-stroke clinical outcomes 12.

How to know someone’s smoking status is with 
interviews that have sensitivity and specificity by 
79.00% 13. This method is known not invasive and 
does not require special techniques also cheap. The 
current studies on the relationship between smoking 
and functional degrees in acute ischemic stroke patients 
in Indonesia are not present. This study is expected to 
help clinicians to be more aggressive in controlling 
risk factors for stroke associated with the process of 
atherosclerosis, especially smoking, so as to reduce the 
degree of disability stroke patients.

Method
The subjects of the study were acute ischemic stroke 

patients in Dr.Soetomo General Hospital and treated in 
Seruni A and B rooms, from February to July 2017. The 
inclusion criteria of having the first attack of ischemic 
stroke and willing to paticipate the research. The 
exclusion criteria were having a history of brain tumors, 
brain infection, and head trauma as well as unclear or 
unreliable smoking status. The design used was cross-
sectional study with a sample size of 24 patients using the 
technique of sampling consecutive admission. Patients 
were interviewed about smoking status and NIHSS scale 
measured on the first day of treatment.

Prior to the identification of the subject, the 
researcher conducted the ethical test (191/Panke.KKE/
III/2017) in Dr.Soetomo General Hospital Surabaya, 
Indonesia. Primary data collection can be basic patient 
characteristics (age, sex, education level, smoking 
history, duration of smoking and number of cigarettes 
consumption each day) and clinical characteristics 
(history of brain infection, head tumor, head trauma, 
hypertension and diabetes mellitus). History of brain 
infection, brain tumor, and head trauma is evidenced 
by interviews, physical examinations, and radiology. 
Hypertension has a systolic standard of ≥ 140 mmHg 
and/or diastolic ≥ 90 mmHg according to the JNC 7 
criterion and is measured by a sphygmomanometer. DM 
has a standard ≥ 200 mg/dL for laboratory examination. 

Measurement of functional deficits of acute ischemic 
stroke with NIHSS scale. Acute ischemic stroke patients 
were divided into 2 groups, i.e., NIHSS <5 were 
included in mild criteria and NIHSS ≥ 5 were included 
in moderate-severe criteria. The correlation between 
smoking status and functional grade of acute ischemic 
stroke patients was calculated and analyzed by chi-
square statistic test and logistic regression with SPSS 
(SPSS, Inc., Chicago, IL).

Results
Clinical Characteristics and Basic Subject Research

The mean age of the study subjects was 58.9 ± 
12.3 years, with the youngest age of 27 years and the 
oldest 86 years old. The minimum random blood sugar 
level-maximum was 85 and 915. The systolic maximum 
values were 90 and 240. The diastolic maximum values 
are 60 and 140 (Table 1).

Table 1. Clinical Characteristics of Research 
Subject

Variables Mean ±SD 
(N=48) Range

Age (years old) 58.9 ± 12.3 27 – 86

GDA (mg/dL) 173.6±138.4 85 - 915

Systolic (mmHg) 158.8 ± 32.1 90 - 240

Diastolic (mmHg) 92.3 ± 16.6 60 - 140

The majority of subjects were male (64.60%) with 
the highest number age was ≤ 60 years (68.70%). Most 
subject education history (52.00%) was higher education 
level (Senior high school and Bachelor degree). The 
majority of nonsmoker subjects (58.30%). In smokers, 
most smokers for> 20 years (90.00%) and cigarette 
consumption per day were 10-19 cigarettes (65.00%) 
(Table 2).
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Table 2. Basic Characteristics of Research Subject

Variables Total (n=48) Percentase (%)

Sex

Female 17 35.40

Male 31 64.60

AGE GROUPS

≤ 60 y/o 33 68.70

> 60 y/o 18 37.50

Education Level

Primary 23 48.00

Advanced 25 52.00

Smoking history

Smoking 20 41.70

Non-smoking 28 58.30

Smoking Duration

1-9 y/o 0 0.00

10-20 y/o 2 10.00

>20 y/o 18 90.00

Smoking per-day

1-9 cigarretes 5 25.00

10-19 cigarretes 13 65.00

>20 cigarretes 2 10.00

Independent Variable Correlation and NIHSS Score

Subjects of the study were male who had moderate-
weight NIHSS 90.50%, it was greater than those with 
mild NIHSS (44.40%). The difference was statistically 
significant (p = 0.001), with Crude Odds Ratio of 11.875 
(CI 95%, 2.297- 61.396). In the age category, the majority 
of subjects aged ≤60 years, who had moderate-severe 
NIHSS were 57.10%, and it was smaller than those 
with mild NIHSS (77.8%) also were not statistically 
significant (p = 0.112).

Subjects with primary education (Elementary school 
- Junior high school) with moderate-severe NIHSS 
were 57.10% that greater than those with mild NIHSS 

(40.70%). In DM variables, those with moderate NIHSS 
were 28.60%, it was greater than those with mild NIHSS 
(22.20%). These two variables were also not statistically 
significant (p = 0.201) and (p = 0.431).

	 In hypertension variables, the study subjects 
who had moderate-severe NIHSS were 81.00%, smaller 
than those with mild NIHSS (88.90%) and were not 
statistically significant (p = 0.68). In smoking variables, 
NIHSS with moderate-weight was 62.00% greater than 
those with mild NIHSS (26.00%). The difference was 
statistically significant (p = 0.013), with Crude Odds 
Ratio of 4.64 (CI 95% 1.35 - 15.9) (table 3).
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Table 3. Correlation of Independent Variables (Clinical and Basic) and Dependent (NIHSS)

Independent Variables

NIHSS
(n=48)

p-value
OR
(Cl 95%)

Medium-Severe 
(%)

Mild
(%)

Sex 

Male 90.50 44.40 0.001 11.875 (2.297– 61.396)

Female 9.50 55.60

Age

≤ 60 y/o 57.10 77.80 0.112 0.38 (0.11 – 1.33)

> 60 y/o 42.90 22.20

Education Level

Primary 57.10 40.70 0.201 1.94 (0.61 – 6.16)

Advanced 42.90 59.30

DM Statuses

Yes 28.60 22.20 0.431 1.4 (0.38 – 5.2)

Normal 71.40 77.80

Hyphertensi Status

Yes 81.00 88.90 0.35 0.53 (0.11 – 2.68)

Normal 19.00 11.00

Smoking Status

Smoking 62.00 26.00 0.013 4.64 (1.35 – 15.9)

Non-smoking 38.00 74.00

Multivariate Analysis

In bivariate analysis, there was a significant 
correlation between functional degree measured by 
NIHSS and sex variable also smoking status. Therefore, 
the analysis was continued with logistic regression. After 
multivariate analysis logistic regression was obtained p 
= 0.57 with Adjusted Odds Ratio 1.5 (CI 95% 0.35 - 6.9) 
meaning that there was no correlation between smoking 
status and NIHSS score.

Discussion
The average age was elderly (> 60 years) with the 

majority being male. This is consistent with studies 
suggesting that males have a higher risk of stroke than 
female and sex is one of the unmodifiable risk factors 
for stroke 14. The well-documented modifiable stroke 

risk factors include hypertension, smoking, diabetes, 
dyslipidemia, atrial fibrillation, asymptomatic carotid 
stenosis, hormone replacement therapy, nutrition and 
physical inactivity 14. Smoking was believed to cause the 
development of atherosclerosis by initiating endothelial 
lesions through the production of oxygen radicals or by 
direct toxic effects of the element of cigarette smoke.

Smoking was associated with higher NIHSS scores 
in small vessel occlusion 10. But other studies stated 
that smoking was not associated with good functional 
outcomes after acute ischemic stroke 11. Both studies 
used NIHSS as an indicator of clinical outcome.

	 NIHSS was a tool used to measure the functional 
degree of stroke. In this research, the maximum values of 
NIHSS were 2 and 19. The mean of NIHSS was 5.56 ± 
3.8. The subjects were divided into 2 groups, those with 
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mild neurologic deficit were 56.30% and the group with 
the severe neurological deficit was 43.80%. This study 
compared to NIHSS scales in the smokers, diabetes, 
and hypertension groups. There was no association 
between diabetes and poor NIHSS on the first day of 
treatment. This was similar to other studies that there 
was no significant difference in the severity of stroke at 
baseline treated as assessed by NIHSS between patients 
suffering from DM and non-DM 15. While hypertension 
was also not associated with NIHSS that consistent with 
other studies which suggest that elevated blood pressure 
during the onset of ischemic stroke was indicated the 
mild stroke 16.

	 There were two statistically significant variables 
(p <0.05) that were sex and smoking. However, in the 
logistic regression analysis for both variables, there was 
no association between smoking and NIHSS. Differences 
in the results of the multivariate analysis with bivariate 
analysis results can be overcome by the addition of the 
number of research subjects.

	 Oxidative stress could cause disorders of 
cerebral blood vessel metabolism that resulting in 
vascular lesions with forms of lacunar stroke, white 
matter hyperintensity, and microbleeds. Oxidative stress 
possibly triggered by hypertension, diabetes, aging, and 
smoking 17. The neurologic deficits in ischemic stroke 
patients who smoked in this study were mostly mild, as 
they may be caused by small vessel disease with clinical 
forms of lacunar stroke.

Although there was no significant association 
between smoking and the functional degree of acute 
ischemic stroke was assessed with NIHSS, the majority 
of the subjects were smoking. Although the functional 
degree of stroke in this study was mostly mild, smoking 
has been recognized as a risk factor for stroke so anti-
smoking campaigns must still be aggressive for the 
primary prevention of ischemic stroke.

Conclusion
Based on the sex and smoking variables, it had 

a significant relationship with the functional degree 
measured by the NIHSS scale. In a multivariate analysis, 
there was no significant association between smoking 
status and functional degree of acute ischemic stroke 
patients as measured by NIHSS. Further research with 
more objective measures such as CO levels in expiratory 
air and blood levels of cotinine was also worth 
considering.
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