
Original Article
Chattagram Maa-O-Shishu Hospital Medical College Journal
Volume 14, Issue 2, July 2015

61

www.banglajol.info/index.php/CMOSHMCJ 

Nutritional Status and Short Term Outcome of
Hospitalized Patients with Stroke

*Correspondence to: 

Dr. Sheikh Khairul Kabir
Assistant Professor
Department of Medicine
Chittagong Medical College, Chittagong, Bangladesh.
Mobile : +88 01712784636
E-mail : drkhairulkabir@gmail.com
 

Abstract
Nutrition and stroke is an interrelated problem now-a-days. They influence the 
pattern and outcome of the stroke. The purpose of this study is to see the different 
nutritional parameters with their interrelation with stroke and in-hospital outcome of 
admitted stroke patients. It is a hospital based descriptive cross sectional study 
conducted on purposively selected (non-probability) hospitalized patients who had 
been admitted into the neurology wards, Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka  during a period of 6 months. Cases (n = 50) with CT 
scan of brain done were interviewed and examined and had measurements of height, 
weight, waist and hip circumference, waist-to-Hip Ratio (WHR) and Mid-Upper 
Arm Circumference (MUAC) calculated along with serum albumin level. Out of 50 
patients of this study 36 (72%) were males and 14 (28%) were females; Male to 
female ratio was 2.6:1. It was found that 26 (52%) patients were 60 years and above, 
1 (2%) in the age group of 20-30 years, 3 (6%) in the age group of 30-39 years, 4 
(8%) in the age group of 40-49 years and 16 (32%) were in the age group of 50-59 
years The mean hip circumference of the study people was 95 cm.  WHR was 
calculated for each patient, the result of which shows that 33 (66%) patients had 
abnormal WHR while 17 (34%) patients had been found to possess normal WHR. 
Body Mass Index (BMI) was calculated for each patient, the result of which shows 
that 24 (48%) patients had abnormal BMI while 26 (52%) patients had been found to 
possess normal BMI. MUAC was calculated for each patient, the result of which 
shows that 22 (44%) patients had abnormal MUAC while 28 (56%) patients had 
been found to possess normal MUAC. Serum albumin level was measured for each 
patient, the result of which shows that 17 (34%) patients had low serum albumin 
(<3gm/l) while 33 (66%) patients had been found to possess normal serum albumin 
(>3gm/l). Regarding analysis of BMI and WHR with different types of stroke WHR 
was found significantly different regarding normal and abnormal records (p<0.05). 
Regarding BMI it was not significant (p>0.05). Among 50 patients with stroke 32 
(64%) patients got either partial (44%) or clinical recovery (20%) from the disease, 
12 (24%) patients showed no noticeable improvement and 6 (12%) patients expired. 
The results revealed that nutrition has some influence and association with stroke 
and in-hospital outcome of the stroke patient varies.
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INTRODUCTION
Stroke is a global health problem. It is the leading cause of adult disability and the 
second leading cause of mortality worldwide (World Health Report, 2003). It is a 
leading cause of functional impairment, with 20% of survivors requiring institutional 
care upto three months and 15%-30% being permanently disabled1.
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For stroke patients, nutritional assessment is used to determine 
the presence, type and severity of malnutrition and to evaluate 
the effectiveness of nutritional support. The goal of the 
assessment is to help the patient attain or maintain a sufficient 
level of energy and nutrients to reduce the risk of complications 
associated with poor nutrition and promote optimal health. The 
nutritional assessment may range from a brief screening to a 
comprehensive evaluation. Components may include the 
nutritional history, and clinical, anthropometric and 
biochemical indices2.

Anthropometric indices include body weight, weight change 
over time and skinfold thickness, all of which estimate fat 
stores. Common skinfold-thickness sites are triceps, biceps, 
below the scapula and above the iliac bone. Measurements of 
body circumferences and areas, such as variations of the mid-
upper arm muscle  circumference and area, reflect the amount 
of skeletal muscle. Bioelectrical impedance analysis estimates 
total body water, fat-free mass, fat mass and body-cell mass by 
measurement of the impedance of an electric current that passes 
through the body3,4.

A simple way to estimate nutritional status is to monitor weight 
and the degree of weight change over time. Normative 
measures for Canada and the United States are available5,6.

The prevalence of stroke in our country is increasing day by 
day. There are different risk factors of stroke. Different studies 
found that among the different risk factors nutritional status like 
increased waist-to-hip ratio, difference in mid-upper arm 
circumference are associated with ischaemic stroke. But there 
are few studies to evaluate this risk factors of ischaemic stroke 
and the outcome. Stroke can be prevented by early recognition 
and modification of risk factors. So this study will help in better 
understanding of nutritional parameters and the outcome for  
stroke prevention. 

MATERIALS & METHODS
It is a  descriptive cross sectional study done in the Neurology 
Department of BSMMU, Dhaka in a  duration of 6 (Six) 
months where 50  patients of radiologically proved stroke 
admitted in BSMMU fulfilling the inclusion criteria  were taken 
as study patients with a purposive sampling technique. 
Inclusion criteria were patients clinically diagnosed as stroke 
and confirmed by CT and/or MRI admitted in BSMMU and 
patients with stroke aged >18 years and exclusion criteria were 
patients with stroke having GCS <7 and patients or legal 
guardians who do not provide written consent to participate   in 
the study. From all eligible subjects after getting consent 
relevant history was taken and clinical examination was done to 
elicit findings related to stroke and nutritional status and short 
term outcome. Related anthropometric measurements like 
height, weight, BMI, WHR,  MUAC and other investigations 
like serum albumin   was also done. 10 cc venous blood was 
collected from the patient with all aseptic precautions to do the 
haematological and biochemical tests. Blood was collected by a 
trained lab technologist. 

All data were recorded systematically in preformed data 
collection form and quantitative data were expressed as mean 
and standard deviation and qualitative data were expressed as 
frequency distribution and percentage. Statistical analysis was 
performed by using Statistical Package for Social Sciences 
(SPSS) for windows version 19.0. 95% confidence limit was 
taken. Probability value <0.05 was considered as level of 
significance. Study was conducted as per ethical protocol of 
BSMMU.

Table 1 shows that among total 50 patients  26 (52%) patients 
had age  60 years and above, 1 (2%) in the age group of 20-30 
years, 3 (6%) in the age group of  30-39 years, 4 (8%) in the 
age group of 40-49 years and 16 (32%) were in the age group 
50-59 years. 

Table 2 shows that WHR was calculated for each patient, the 
result of which shows that 36 (72%) patients had abnormal 
WHR while 14 (28%) patients had been found to possess 
normal WHR.

Table 3 shows the calculated BMI of all 50 patients where 24 
(48%) had abnormal BMI while 26 (52%) patients had been 
found to possess normal BMI. 

	 Age group (years)	 Number	 Percentage

	 < 20	 0	 0%

	 20-29	 1	 2%

	 30-39	 3	 6%

	 40-49	 4	 8%

	 50-59	  16	   32%

	 60 years & above	  26	   52%

RESULTS

Table 1 :  Age distribution of the patients (n = 50).

	Waist to Hip Ratio	 Normal	 Abnormal

	 Male 	 11 (36%)	 25 (64)%

	 Female	    3 (37.03%)	     11 (62.97%)

	 Total 	 14 (28%)	 36 (72%)

Chi square value = 11.879, p<0.05

Table 2 :  Waist-to-Hip Ratio (WHR) of the patients (n = 50).

BMI	 Normal	 Abnormal

Male	    21 (58.3%)	   15 (41.7%)

Female	 6 (43%)	 9 (57%)

Total	 26 (52%)	  24 (48%)

Chi square value = 2.098, p >0.05

Table 3 :  Body Mass Index (BMI) of the patients (n = 50).
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MUAC	 Normal	 Abnormal

Male	 18 (50%)	 18 (50%)

Female	 10 (71.4%)	 4 (28.9%)

Total	 28 (56%)	 22 (44%)

Chi square value = 3.048, p >0.05

Table  4 :  Mid -Upper Arm Circumference (MUAC) of the patients (n = 50).

Table 4 shows the calculated MUAC for each patient, the result 
of which shows that 22 (44%) patients had abnormal MUAC 
while 28 (56%) patients had been found to possess normal 
MUAC. 

Type of stroke 	 BMI	 WHR
	 Normal (%)	 Abnormal (%)	 Normal (%)	 Abnormal (%)

Ischaemic stroke*	 21 (42%)	 22 (44%)	 14 (28%)	 29 (58%)
Haemorrhagic stroke**	    5 (10%)	       2 (4%)	     3 (6%)	      4 (8%)

* P<0.05, **P>0.05

Table 5 : Relation of BMI and WHR with different types of 
stroke (n = 50).

Table 5 shows the relation between BMI and WHR with 
different types of stroke. WHR was found significantly 
different regarding normal and abnormal records (p<0.05). 
Regarding BMI it was not significant (p>0.05)

Fate of the patient	 Number	 Percentage

Partial recovery	 22	 44%
Clinical recovery	 10	 20%
No improvement	 12	 24%
Expired	 6	 12%

Table 6 : In-hospital outcome of the patients (n = 50).

Table 6 shows that among 50 patients with stroke, 32 (64%) 
patients had partial (44%) or clinical (20%) recovery from the 
disease, 12 (24%) patients showed no noticeable improvement 
and 6 (12%) patients expired.

DISCUSSION
In this study an attempt has been made to find out the 
nutritional status and short term   in-hospital outcome of stroke 
patients admitted in the Neurology Department of BSMMU 
among 50 consecutive patients.  BMI from weight and height 
of the patients   and WHR from waist circumference and hip 
circumference, MUAC were measured and serum albumin was 
estimated as nutritional parameters.

The study population shows that 72% patients were male and 
28% patients were female. Male to female ratio was 2.6:1 
which correlates with other studies but a similar study by 
Mannan & Alamgir showed significant difference (M:F = 
4:1)7,8,9. The male female ratio is higher in our country than 
that of western countries. 

This preponderance of male may be due to the cultural attitude 
of our society, that the female are not generally brought to the 
hospital, particularly at the top level hospitals but in this study, 
the ratio has come down to a reasonable level, which may 
reflect indirectly on improvement of the cultural attitude and as 
well as health consciousness in our society.

Among the 50 patients, BMI was calculated for each patient 
and the result of which shows that 24 (48%) patients had 
abnormal BMI while 26 (52%) patients had been found to 
possess normal BMI. 

WHR was calculated for each patient, the result of which 
shows that 33 (66%) patients had abnormal WHR while 17 
(34%) patients had been found to possess normal WHR. BMI 
and MUAC were calculated for each patient, the result of 
which shows that 24 (48%) patients had abnormal BMI while 
26 (52%) patients had been found to possess normal BMI, 22 
(44%) patients had abnormal MUAC while 28 (56%) patients 
had been found to possess normal MUAC. Serum albumin level 
was measured for each patient, the result of which shows that 
17 (34%) patients had low serum albumin (<3gm/l) while 33 
(66%) patients had been found to possess normal serum 
albumin (>3gm/l). 

Regarding analysis of  WHR, BMI and  MUAC   with gender 
difference and  different types of stroke WHR was found 
significantly different regarding normal and abnormal records 
(p<0.05). Regarding BMI and MUAC it was not significant 
(p>0.05). 

This study shows a significant but not independent association 
between stroke and abdominal obesity as defined by an 
elevated WHR. Vague first suggested that atherosclerotic risk 
was higher in those with abdominal obesity compared with 
truncal obesity. Other investigators also have reported that 
abdominal fat distribution is highly related to an increased 
prevalence of cerebrovascular risk factors10. The measurement 
of waist circumference alone is a simple indicator of abdominal 
obesity but has not been found to be a good predictor of stroke 
in this and other studies11, 12, 13. In the present study the effect of 
WHR was apparent after considering   BMI, in fact, BMI had 
little association with stroke. This findings has been noted by 
others13. In some studies, current smoking, heavy alcohol 
drinking may lead to reduced BMI and an increase in the risk 
of stroke and therefore confound the association between BMI 
& stroke. Moreover, weight or BMI can decrease with age 
because of a loss of lean body mass and a measurement of 
WHR may be a more useful method to assess abdominal fat 
accumulation and a better predictor of an increased risk for 
stroke than BMI or waist circumference13, 14.
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In our study among the 50 patients with stroke, 32 (64%) 
patients had either partial or complete clinical recovery from 
the disease and were discharged with appropriate medications 
and advices, 12 (24%) patients showed no noticeable 
improvement and 6 (12%) patients expired. In a study done by 
Alamgir et al found that 58% patients had partial or complete 
clinical recovery and 10% patients died9. Cause of deaths in 
that study were due to aspiration pneumonia and recurrent 
stroke. In the present study among the 6 (12%) patients died, 5 
(10%) were due to aspiration pneumonia and 1 (2%) was due 
to recurrent stroke.

There is an important association with nutritional parameters 
and stroke. Those who have abnormal levels of WHR were 
more prone to develop stroke and only raised BMI is a poor 
predictor of stroke. 

CONCLUSION
So preventive measures for maintaining normal waist-to-hip 
ratio can prevent development of stroke.  For further study, the 
following recommendations are proposed: a large scale study 
ought to be done to evaluate etiological patterns of stroke  
among Bangladeshi people, proper management should be 
provided to avoid complications as well as neurological 
consequences among the patients proper and balanced 
nutrition should be maintained to avoid mortality and improve 
in-hospital outcome.
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