
Association	between	Acute	Stroke	and	Metabolic	Syndrome–An	
Observational	Study	in	a	Tertiary	Hospital

04 JAFMC Bangladesh. Vol 16, No 2 (December) 2020

Original	Article

Razzak MA1, Kabir MH2, Naznin F3, Rahman QAA4

DOI:https://doi.org/10.3329/jafmc.v16i2.55288

Abstract
Introduction: Stroke is one of the leading causes of death 
worldwide including Bangladesh. There are various modifiable and 
non-modifiable risk factors for stroke. Metabolic syndrome is an 
important factor amongst them. 

Objective: To determine the association of stroke with metabolic 
syndrome. 

Materials and Methods: This cross sectional study was carried out at 
Neurology Centre and Family Medical Ward of combined military 
hospital (CMH) Dhaka from July 2018 to December 2018. Total 100 
admitted cases of acute stroke (both ischaemic and haemorrhagic) 
were enrolled. Diagnosis was confirmed by clinical examinations, 
relevant laboratory investigations and CT scan and/or MRI of brain. 
Verbal consent was obtained from patients or next of kin. Ethical issue 
was addressed. Data collection was done in a prescribed form by face 
to face interview, clinical findings and laboratory and imaging results. 
Statistical analysis was carried out by using SPSS v16.0. Chi square 
test was done to see the level of significance.

Results: Hypertension (HTN) was found in 54.6% of haemorrhagic 
stroke and 45.5% of ischemic stroke. Diabetes Mellitus (DM) was 
present in 40% of ischaemic stroke and 32% of haemorrhagic 
stroke. Abdominal obesity was present in 13 haemorrhagic stroke 
and only 4 ischaemic stroke cases. Fasting hyperglycaemia was 
found in 20 haemorrhagic stroke and 30 ischaemic stroke cases. 
Hypertriglyceridaemia was found in 33 ischaemic stroke and 18 
haemorrhagic stroke cases. Low high density lipoprotein cholesterol 
(HDL-C) was found in 30 ischaemic stroke and 15 haemorrhagic 
stroke patients. Total 53 patients fulfilled the criteria of metabolic 
syndrome and 21 of them had 4 elements like HTN, DM, high 
triglyceride (TG), low HDL-C. Metabolic syndrome was present in 
39 out of 54 ischaemic stroke and 14 out of 46 haemorrhagic 
strokes. There was significant association between metabolic 
syndrome and stroke especially in the ischaemic stroke                       
(p value<0.001).

Conclusion: Proper control of hypertension and DM, correction of 
dyslipidemia, obesity and lifestyle modification, regular physical 
activity and healthy dietary habits all are necessary to reduce the 
prevalence of metabolic syndrome and cardiovascular death 
including stroke.
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Introduction

The World Health Organization (WHO) defines stroke as a syndrome 
of rapidly developing clinical sign of focal and global disturbance of 
cerebral function, persisting for at least 24 hours leading to death with 
no apparent cause other than vascular origin1. Stroke is the 3rd most 
common cause of death in developed nations after cancer and 
ischemic heart disease2. It is the most common neurological 
emergency and is a major cause of morbidity and mortality3.

It is estimated that 25 million people suffer from stroke each year 
and as a result 5 million develop permanent disability. Five and a 
half million stroke death occur each year. Every year there are 
approximately 15.3 million new stroke and 39 million prevalent 
cases worldwide4. Direct & indirect costs associated with stroke are 
estimated to be approximately $65.5 billion5. Age specific preva-
lence (34-45 years) of a population based study done in Bangla-
desh revealed 4.37 per 1000, which is higher than that of Taiwan, 
where the prevalence was reported 0.51 per 1000 in persons aged 
35- 44 years6,7,8. The comparison indicates that the stroke preva-
lence in Bangladesh is much higher than the Asian far-east, 
commonly known for high prevalence of stroke9,10.

Stroke due to inadequate blood flow to part of the brain leads to 
cerebral infarction, whereas ruptured vessels in and around the 
brain lead to intracerebral haemorrhage10. Ischaemic stroke are 
commonly caused by atherosclerotic cardiovascular disease 
(ASCVD). On the other hand hypertension is the major risk factor 
for haemorrhagic stroke. Fixed risk factors are age, gender, race, 
heredity, previous vascular events & high fibrinogen. Modifiable risk 
factors are high BP, heart disease (AF, heart failure, endocarditis), 
DM, hyperlipidaemia, smoking, excess alcohol consumption, 
polycythaemia, oral contraceptives & social deprivation11.

The metabolic syndrome (MetS) is a major and escalating 
public-health problem and clinical challenge worldwide in the wake 
of urbanization, surplus energy intake, increasing obesity, and 
sedentary life habits12. Metabolic syndrome is defined by a constel-
lation of interconnected physiological, biochemical, clinical, and 
metabolic factors that directly increases the risk of cardiovascular 
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disease and type 2 diabetes mellitus. Insulin resistance, visceral 
adiposity, atherogenic dyslipidemia, endothelial dysfunction, 
genetic susceptibility, elevated blood pressure, hypercoagulable 
state, and chronic stress are the several factors which constitute 
the syndrome13.

There have been several definitions of MetS. The National Choles-
terol Education Programme Adult Treatment Panel III (NCEP 
ATP-lll) definition of the metabolic syndrome includes 3 or more of 
the following13.

1. FBS ≥100mg/dl
2. High BP ≥130/85mmHg or a history of HTN
3. HDL-C ≤40mg/dl in men or ≤50mg/dl in women
4. TG ≥150mg/dl
5. Waist circumference ≥102cm for men & ≥88cm for women. 
In Asian population except Japan, waist circumference is ≥90 cm 
in men and ≥80 cm in women14,15. MetS confers a 5-fold increase 
in the risk of type 2 diabetes mellitus (T2DM) and 2-fold the risk of 
developing cardiovascular disease (CVD) over the next 5 to 10 
years12. Further, patients with the MetS are at 2- to 4-fold increased 
risk of stroke16.

The relationship between the metabolic syndrome and ischaemic 
stroke has been well characterized. One large multiethnic prospective 
study found the metabolic syndrome to be significantly associated 
with an increased risk of ischaemic stroke17. But there is not much 
research in Bangladesh in this field. The present study is aimed to find 
the association between acute stroke and metabolic syndrome.

Materials and Methods

This cross sectional study was conducted from July 2018 to 
December 2018 among 100 acute stroke patients who were admit-
ted in Neurology Centre and Family medicine ward, CMH Dhaka. 
Random sampling method was used in the study.

Inclusion criteria

▪ Admitted with sudden onset of characteristic neurological deficit.
▪ Having distinctive neurological signs reflecting the regions of 
brain involved.
▪ CT scan of brain showing infarction or haemorrhage.
▪ Agreed to give consent.
Exclusion criteria
▪ Patients with loss of consciousness due to head injury, 
metabolic coma, poisoning or epilepsy.
▪ CT scan showing anything other than infarct or haemorrhage 
e.g. tumour, inflammatory lesion, traumatic lesion.

A semi-structural questionnaire was followed by face to face 
interview on the basis of objective of the study. Statistical analysis 
was carried out by using SPSS v16.0. Descriptive statistics were 
used for the interpretation of the findings. Chi-square test (χ2) was 
done to measure the level of significance, p= <0.05 was consid-
ered as significant. Ethical issue was addressed.

Results

Out of 100 stroke patients 72 (72%) were diabetic. Out of 66   
hypertensive stroke patients 36 (54.55%) had haemorrhagic stroke 
and 30 (45.45%) had ischaemic stroke.  26 (26%) stroke patients 
developed electrolyte imbalance. Among them 19 had ischemic 
stroke and 07 had hemorrhagic stroke. There is no significant 
association between type of stroke and DM, HTN & electrolyte 
imbalance (Table-I).

Out of 21 patients of having previous history of stroke, 10 (47.6%) 
had history of ischaemic stroke and 11 patients had haemorrhagic 
stroke (52.4%)(Figure-1). Majority (54%) patients had ischaemic 
stroke, 44% had intracerebral haemorrhage and only 2% had 
subarachnoid haemorrhage (SAH) (Figure-2). Out of total 17 
abdominal obesity cases, 13(76.5%) were ischaemic stroke and 
4(23.5%) haemorrhagic stroke (Figure-3). There is no significant 
association between fasting blood sugar, serum triglyceride and 
HDL-C with type of stroke (Table-II). It is revealed from this study 
that total 53 patients had metabolic syndrome. Among them 
maximum number of patients (21%) had HTN, raised FBS and 
dyslipidaemia followed by 11(11%) patients had raised BP, FBS 
and TG level. HTN, abdominal obesity, sugar and TG were raised 
in 9(9%) of those patients. 5(5%) of them had all the criteria of 
metabolic syndrome (Table-III). There is a significant association 
found between metabolic syndrome and type of stroke, especially 
with the ischaemic stroke (χ2=13.07, df=1, p= <0.001) (Table-IV).

Table-l: Association of DM, HTN and electrolyte imbalance with 
different types of stroke (n=100)

Figure-1: Previous history of stroke (n=21)

 Number of patients Percentage 
(%) 

P 
value Ischaemic Haemorrhagic 

Diabetic 40 32 72(72%)  
 
 
 

>0.05 

Non-diabetic 14 14 28(28%) 
Total 54 46 100% 
Hypertensive 30 36 66(66%) 
Normotensive 24 10 34(34%) 
Total 54 46 100% 
Electrolyte 
imbalance present 19 7 26(26%) 

Electrolyte 
imbalance absent 35 39 74(74%) 

Total 54 46 100% 
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Figure-2: Type of stroke according to CT scan findings (n=100)

Figure-3: Frequency of abdominal obesity in stroke patients 
(n=100)

Table-II: Association of FBS, serum triglyceride and HDL-C with 
types of stroke (n=100)

Table-III: Distribution of patients in the category of metabolic 
syndrome (n=53)

Table-IV: Association of Metabolic syndrome in haemorrhagic and 
ischaemic stroke (n=100)

Discussion

Stroke incidence usually rises exponentially with increasing age. 
An European study revealed peak incidence of stroke between the 
age of 50-69 years18. Again two groups of researcher found peak 
incidence of stroke between 5th to 7th decades19-20. This present 
study coincided with all above.

Present study showed that 66 stroke patients were hypertensive. 
Among them, 30(45.5%) hypertensive patients had hemorrhagic 
stroke and 36 (54.6%) had ischemic stroke but there was no 
statistical association between HTN and type of stroke (p >0.05). 
Millions et al showed that 31% patients with cerebral infarcts          
had HTN14.

In this study 21 patients had a previous history of stroke. Among 
them 10 (47.6%) were suffering from ischemic stroke and 11 
(52.4%) were suffering from hemorrhagic stroke. A western study21 
showed that 18% patient suffered acute stroke had past history of 
stroke, which is similar to present study.

In this study, 26 patients (24%) of acute stroke developed electrolyte 
imbalance. Among them 19 (73.0%) had ischemic stroke and 07 
(26.9%) had hemorrhagic stroke which is not statistically significant 
(p>0.05). In a study by Kabir A et al22 found that 52% hemorrhagic 
stroke (p<0.01) and 26% ischemic stroke patients (p>0.05) had 
dyselectrolytaemia which is not consistent with this study.

In this study, abdominal obesity found in 17 stroke patients. Among 
them, 13 (76.5%) had ischemic stroke and 4 (23.5%) had hemor-
rhagic stroke. There was no significant relationship between 
abdominal obesity and acute stroke or type of stroke. The Nurses’ 
Health Study showed that women with increased BMI had an 
increased risk of ischemic stroke but not after adjustment of HTN, 
DM and high cholesterol9. In contrast, other studies had failed to 
find an independent relationship between abdominal obesity and 
increased risk of stroke in women23-26 or men27,28. Therefore, the 
association of obesity with stroke remains controversial. These 
findings are very close to above studies.

In this study, out of 100 patients 72 patients were diabetic. The 
Copenhagen stroke study has shown that in 1135 acute stroke 
patients, 233 (20%) were having DM29. In this study high incidence 
is due to lack of awareness about DM and there may be reactionary 
rise of blood glucose in acute stress.

 Number of patients Percentage 
(%) 

P 
value Ischaemic Haemorrhagic 

FBS≥100mg/dl 30 20 50(50%)  
 
 
 

>0.05 

FBS<100mg/dl 24 26 50(50%) 
Total 54 46 100% 
Raised S. TG 
level 

33 18 51(51%) 

Normal TG level 21 28 49(49%) 
Total 54 46 100% 
Low HDL-C 30 15 45(45%) 
High HDL-C 24 31 55(55%) 
Total 54 46 100% 

HTN Abdominal 
obesity 

FBS≥100
mg/dl 

Low 
HDL-C 

Raised S. 
TG level 

Total 
numbers (n) 

+ 
+ 
 

+ 
+ 
+ 

 
+ 
+ 
 

+ 
 

+ 
+ 
+ 
+ 
+ 
 

 
+ 
 

+ 
 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

11 
5 
3 

21 
9 
4 

50 17 49 30 44 Total=53 

Type of stroke 
Metabolic 
syndrome 

present 

Metabolic 
syndrome 

absent 
Total p value 

Haemorrhagic 14 32 46  
<0.001 Ischaemic 39 15 54 

Total 53 47 100 
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Serum Triglyceride level was high in 51 of all acute stroke patients. 
Among them ischemic stroke patients had more high TG level -33 
(64.7%) than hemorrhagic patients- 18 (36.7%). Another western 
study found that elevated level of TG appears to be associated with 
increased risk of ischemic stroke30. 

In this study total 45 patients had low HDL-C in which ischemic 
stroke 30 (66.7%) patients had more low level of HDL-C than 
hemorrhagic stroke. A negative association between HDL-C level 
and risk of stroke or transient ischemic attacks has been found in a 
case-control study29. In the Freirberg’s study, an inverse relation 
was identified between HDL-C and athero-thrombotic brain      
infarction among men21.

In this study, more than half (53%) of all stroke patients had 
metabolic syndrome. The metabolic syndrome prevalence was 
57% among the entire population and 64% among the ischemic 
stroke in a published study22. The most prevalent metabolic 
syndrome component was HTN followed by DM. These findings 
are very close to this study.

Some researcher found metabolic syndrome among admitted 
stroke patients was 48%16. In other studies among patients with 
ischemic stroke prevalence of metabolic syndrome were found 
between 40% and 50%31-33. In this study among 54 ischemic    
stroke patients, 39(72%) had metabolic syndrome and among 46 
hemorrhagic stroke patients, only 14(30.4%) patients had metabolic 
syndrome. Metabolic syndrome is associated with higher risk of 
stroke and similar or higher risk than elevated FBS alone or    
hypertensive alone34,35. These findings suggest that metabolic 
syndrome was associated with an increased incidence of stroke. 
This result correlated with a study in Japan26.

The result of the present study should be interpreted in the light of 
the following limitations. First, the sample size was relatively small. 
Second, there was a chance of reactionary rise of BP and blood 
glucose level during acute stress. However, the main analysis of 
the present study was focused to find out relationship between 
presences of metabolic syndrome in acute stroke patients.

Conclusion
Stroke is one of the foremost causes of morbidity, mortality and a 
socio-economic challenge; more so in Bangladesh where health 
system including the rehabilitation is not within the reach of 
ordinary people. Individual factor of metabolic syndrome is not 
significant to determine the type of stroke; but in combination of 
multiple factors when fulfill the criteria of metabolic syndrome, it 
has significant association with acute stroke, especially the 
ischaemic type. In this study, direct and strong association between 
metabolic syndrome and acute stroke was found. Despite some 
limitations like small sample size, single centered study etc; this 
study can give an utmost picture of the disease in a tertiary care 
hospital of Bangladesh. In a developing country like ours the best 

policy for combating stroke is primary prevention of the risk factors 
and awareness.
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