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INTRODUCTION 

Stroke mostly occurs in elderly people and outcome after 

stroke are highly influenced by age. The WHO clinically 

defines stroke as “the rapid development of clinical signs 

and symptoms of a focal neurological disturbance lasting 

more than 24 hours or leading to death with no apparent 

cause other than vascular origin.”1   In the global burden 

of disease report of 1997, cerebrovascular disease is the 

second leading cause of death worldwide.2  It is the 

leading cause of disability among elderly worldwide.3  

Treatment options are limited to thrombolysis, but only 

few patients receive this treatment owing to restrictions in 

application time and indication.4 Thus, primary 

prevention remains the most important general strategy 

for reducing stroke and its impact.5  

Several well-established modifiable risk factors for stroke 

are hypertension (HTN), smoking, cardiac disease, 

diabetes, etc. Stroke appears to be a preventable disease 

to a large extent.6,7 Lifestyle changes are likely to 

influence risk factor prevalence, which in turn may 

modify the stroke risk.8 There are certain non-modifiable 

risk factors-age is one of them.  

The brain changes during aging.9,10 Human post-mortem 

studies indicate that brain weight decreases between the 

ages of 20 and 60 years, with more-rapid loss thereafter.11 

There is a good correlation between MRI studies and 
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ABSTRACT 

 

Background: The aim of the study was to determine the effect of age as a risk factor and a determinant of outcome in 

elderly ischemic stroke patients.  

Methods: This is an observational study. One hundred, successive elderly patients aged 60 years and above, admitted 

with acute ischemic stroke in PESIMSR over a period of 18 months were prospectively studied. Patients with 

hemorrhagic stroke, neurological deficits following trauma or following infection were excluded. Demographics, risk 

factors, stroke severity at admission were estimated by NIHSS. Risk factors and clinical profile were noted and 

compared among male and female patients. Outcome at discharge was measured by-mRS-modified ranking score. 

Results: Patients in age group 60-75 years presented with less severe stroke and better mRS when compared to >75 

years age group. Complications were significantly higher among the older age group.  

Conclusions: The risk factors identified for ischemic stroke in the present study are diabetes, hypertension, 

dyslipidaemia, obesity, smoking, and alcohol. Severity of stroke at presentation, clinical outcome and complication 

rate during the in-hospital stay were all significantly affected by the age, more so in ischemic stroke. Age specific 

factors of stroke prevention are crucial for successful prevention and implementation of well-organized stroke care.  
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brain weight studies.12  Moderate to severe changes in 

white matter occur in up to one-third of people aged 65-

84 years  and are termed leukoaraiosis.13,14  In elderly 

people, leukoaraiosis has been shown to predict decline 

in motor performance, the onset of dementia, and rapid 

global functional decline.15,16  Leukoaraiosis has been 

seen in up to 44% of patients with stroke or transient 

ischemic attack (TIA), and the degree of leukoaraiosis 

correlates with the risk of recurrent stroke.17-19 

The brain microvasculature that forms the blood-brain 

barrier (BBB) changes during aging, the capillary surface 

area decreases, while capillary diameter, volume and total 

length increase.20-22 Such age-related degeneration of 

brain vasculature structure and function might lead to the 

disruption of local perfusion.23-24 Aging-related 

alterations in cerebral vessels might eventually reduce 

cerebrovascular reserves and increase the susceptibility of 

the brain to vascular insufficiency and ischemic injury.25  

METHODS 

This is an observational study. One hundred, successive 

elderly patients aged 60 years and above, admitted with 

acute ischemic stroke (An episode of neurological 

dysfunction caused by focal cerebral, spinal, or retinal 

infarction) in PESIMSR (People’s Education Society 

Institute of Medical Sciences and Research Kuppam- 

517425, Chittoor District, Andhra Pradesh) over a period 

of 18 months from October 2013 to March 2015 were 

prospectively studied. The inclusion criteria for the study 

are patients with above age limit (60 years and above) 

and those fulfilling the definition of ischemic stroke (an 

episode of neurological dysfunction caused by focal 

cerebral, spinal or retinal infarction). Those patients with 

hemorrhagic stroke, neurological deficits following 

trauma or due to infection, inflammation and 

demyelination were excluded. Demographics, presenting 

complaints such as headache, vomiting, speech defects, 

convulsions and associated limb weakness, bowel and 

bladder symptoms were documented. Risk factors, co-

morbidities such as diabetes mellitus, hypertension, 

smoking-tobacco chewing habits, and alcohol 

consumption were documented. A through physical 

examination was done including complete neurological 

examination. Stroke severity at admission was 

documented by using NIHSS scale (NIHSS-National 

Institute of Health Stroke score). NIHSS is a 15-element 

scoring system used to estimate severity of stroke with 

minimum score of zero and maximum of 32. 

Relevant investigations were requested such as 

echocardiography to rule out cryptic strokes, Doppler-

carotid and vertebral to identify any stenosis. Fasting 

lipid profile along with other organ functions were 

assessed. Outcome at discharge was measured by 

modified Rankin's score which is a functional 

dependency score ranging from 0 to 6, 0 being 

completely independent and 6 being dead. Stroke 

severity, complications rate and discharge outcome were 

compared among patients aged 60-75 years and those 

aged >75 years. Risk factors and clinical profile were 

noted and compared among male and female patients. 

Data was entered in Microsoft excel and analysis was 

done using SPSS version 20. Descriptive statistical 

analysis was done. Results on continuous measurements 

are presented as mean and standard deviation. Results on 

categorical measurements are presented as percentages. 

Significance is assessed at 5 % level of significance. 

Student’s’ test (independent, two tailed) is used to find 

out the significance of study parameters on a continuous 

scale between two groups.  Chi square test is used to find 

out the significance of study parameters on a categorical 

scale between two groups. 

RESULTS 

Statistical analysis (Table 1) depicts NIHSS score.  

Table 1: Comparison of stroke severity at admission. 

NIHSS 

Age group N Mean SD P 

60-75 87 8.46 4.546 
0.001 

>75 13 15.59 4.576 

Age group 60-75 years presented with less severe stroke 

(NIHSS-8.46) when compared to those in age group >75 

years (NIHSS-15.54) (Table 2) are indicating the 

‘Modified Rankin’s score’ at the time of discharge.  

Table 2: Modified Rankin’s Score(mRS), at the           

time of discharge. 

mRS 

Age N mean SD P 

60-75 87 2.52 0.645 
0.001 

>75 13 4.23 0.725 

Clinical outcome at discharge in 60-75 years age group 

was better (mRS-2.52) when compared to >75 years age 

group (mRS-4.23). Complications were significantly 

higher among the older group (92%), as compared to the 

younger group (21%). UTI was 42.10% Vs 4.59%, 

pneumonia was 36.84% Vs 6.89%, bed-sore was 36.84% 

Vs 11.49% and DVT was 10.52% Vs 2.29%. The same 

has been shown in (Table 3). Complications were 

significantly higher among the older group (92%), as 

compared to the younger group (21%). 

Table 3: Comparison of complications among 60-

75years age group and >75years age group.  

Age group 
Total number 

of cases 

Number of cases 

with complications 

60-75 years 87 19 

>75 years 13 12 

Complication rates in the study group are shown in 

(Table 4).  
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Table 4: Type of complications. 

Complication 
No. of cases  

60-75 years (87) 

No. of cases >75 

years (19) 

UTI 4 8 

Pneumonia 6 7 

Bed sore 10 7 

DVT 2 2 

It was found that patients aged 75 years and above had 

overall a higher rate of complications and almost all the 

patient had complications. Risk factor profiles are 

displayed in (Table 5). 

Table 5: Risk factor profile. 

Risk factors Female (%) Male (%) P 

Diabetes 38 (71.7) 25 (52.2) 0.056 

Hypertension 35 (66.0) 26 (55.3) 0.27 

Dyslipidaemia 24 (45.3) 20 (42.6) 0.784 

CAD 14 (26.4) 17 (36.2) 0.292 

Obesity 13 (24.5) 8 (17.0) 0.358 

Tobacco 6 (11.3) 29 (61.7) <0.001 

Alcohol 6 (11.3) 16 (34.0) 0.006 

There is statistically significant difference of stroke 

severity between the age groups analyzed. In patients 

aged above 75 years almost every patient had 

complications. 

DISCUSSION 

Stroke mostly occurs in elderly people and outcome after 

stroke are highly influenced by age. Cerebrovascular 

disease is the second leading cause of death and of 

disability among elderly worldwide.2,3 Treatment options 

are limited.4 Thus, primary prevention remains the most 

important general strategy for reducing stroke and its 

impact.5   

Several well-established modifiable risk factors for stroke 

are reported. There are certain non-modifiable risk 

factors-age is one of them. The brain changes during 

aging.9,10 Human post-mortem studies indicate that brain 

weight decreases by ≈ 0.1% per year between the ages of 

20 and 60 years, with more-rapid loss thereafter.11 In 

agreement with brain weight studies, MRI shows that 

brain volume decreases by 0.1-0.2% per year from 30 to 

50 years of age, and by 0.3-0.5% per year in people aged 

>70 years.12 Moderate to severe changes in white matter 

occur in up to one-third of people aged 65-84 years13 and 

are termed leukoaraiosis.14 In elderly people, 

leukoaraiosis has been shown to predict decline in motor 

performance, the onset of dementia, and rapid global 

functional decline.15,16  Leukoaraiosis has been seen in up 

to 44% of patients with stroke or transient ischemic 

attack (TIA), and the degree of leukoaraiosis correlates 

with the risk of recurrent stroke.17-19 

Studies in healthy individuals have reported that age-

related degeneration of brain vasculature structure and 

function might lead to the disruption of local 

perfusion.23,24 Aging-related alterations in cerebral 

vessels might eventually reduce cerebrovascular reserves 

and increase the susceptibility of the brain to vascular 

insufficiency and ischemic injury. Such changes could 

underlie the increase in morbidity and mortality rates 

following ischemic stroke in older.25  

The mean NIHSS score in our cohort of patients in 

younger group is 8.46 and that of the older group is 15.54 

which is statistically significant (p -value<0.05). Younger 

age group patients presented with less severe stroke when 

compared to the older age group patients. Similar 

findings are reported by Deng XY et al study.26 Their 

study revealed statistically significant (p<0.05) difference 

of NIHSS score at admission and at discharge among the 

age groups of 18-45 years, 46-64 years, 66-80 years and 

those >80 years. Gur AY et al, studied characteristics and 

outcome in patients aged<85 years and those with≥85-

year-old.27 The very elderly presented with more severe 

strokes; 36.3% of the≥85-year-old patients had an NIHSS 

score ≥11 compared with 22.0% in the younger age group 

(p<0.05). 

The mean modified Rankin scale score at discharge also 

varied significantly among both the groups, the younger 

group having a score of 2.52 and the older 4.23 

respectively. Similar findings are reported by Knoflach M 

et al, they studied 43,163 ischemic stroke patients 

prospectively enrolled in the Austrian stroke unit 

Registry.28 In multivariable analysis, age emerged as a 

significant predictor of outcome independent of stroke 

severity, etiology, and intervention of thrombolysis, sex, 

risk factors, and stroke complications. When the age 

stratum 56-65 years was used as a reference, odds ratios 

(95% confidence interval (95% CI) of good outcome 

were 3.4 (1.9-6.4), 2.2 (1.6-3.2), and 1.5 (1.2-1.9) for 

patients aged 18-35, 36-45, and 46-55 years and 0.70 

(0.60-0.81), 0.32 (0.28-0.37), and 0.18 (0.14-0.22) for 

those aged 66-75,76-85, and>85 years (p<0.001). 

Findings applied equally to sexes and patients with and 

without IV thrombolysis. 

Complications related to acute ischemic stroke were 

studied in all patients during the hospital stay. 

Pneumonia, urinary tract infection, bedsore, deep vein 

thrombosis were the main complications and rate of 

complications increased with age and there was more 

than one complication in most of the patients aged >75 

years. Of the 87 patients aged between 60-75years, 19 

patients had complications and of the 13 patients aged 

>75years 12 patients had complications. This difference 

is statistically significant p-value <0.05.  

Chen CM et al, studied the complications in stroke 

patients.29 The incidence of symptomatic UTI was higher 

in the older old group (29.17%) than in the younger old 

(9.21%) and young (3.14%) groups during subsequent 



Reddy HP et al. Int J Res Med Sci. 2019 May;7(5):1553-1557 

                                                        
 

       International Journal of Research in Medical Sciences | May 2019 | Vol 7 | Issue 5    Page 1556 

stay in the rehabilitation ward (p<0.001). Similar findings 

are reported by Pandian JD et al, in their study of 449 

patients.30  

CONCLUSION 

There is significant difference in both the groups that is 

between 60 to 75 years and above 75 years in terms of 

presentation, outcome and complications. Age plays an 

important determinant role in determining them 

specifically so in ischemic stroke. Age specific factors of 

stroke are crucial for successful prevention and 

implementation well-organized stroke care for this 

population. The risk factors identified for ischemic stroke 

in the present study are diabetes, hypertension, 

dyslipidemia, obesity, smoking, and alcohol 

The occurrence of stroke steeply rises with age peaking 

around 65 years. Hence it is of paramount importance to 

consider it with much greater vigor. A holistic approach 

encompassing stroke awareness, establishment of stroke 

units, dispensing timely care to these victims, are the 

need of the hour to contain the tough challenge of stroke 

in our country which is now poised to become a giant 

threat in near future. The government health planners and 

research personnel should focus on this problem to 

improve life span and quality of life after the event. 
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