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Abstract 
Introduction- Stroke manifests by various neurological signs and symptoms depending on extent, area of involvement and the underlying cause. 

These include coma, hemiplegia, paraplegia, monoplegia, cranial nerve palsy, speech disturbance and sensory impairment, etc. Of these, 

hemiplegia is the most common presentation, seen in about 90% of patients. Objectives-1.To study the incidence of metabolic syndrome in 

stroke patients.2.To study the role of various components of metabolic syndrome in association of stroke. Methods- All patients with stroke age 

more 30 years and less than 60 years admitted in Chalmeda Hospital attached to Chalmeda Anand Rao Medical College, Karimnagar,Telangana  

during the study period from November 2013 to August  2015.Minimum of 50 subjects of stroke aged more than 30 years andless than 60 years. 

Simple random sampling was used. SPSS (22.0) was used for analysis. A detailed history of all subjects especially family history of hypertension, 

diabetes mellitus, history of weight gain, alcohol use and History of other cerebrovascular disease risk factors (including obesity, smoking, 

hyperlipidemia, diabetes) will be taken.  Results-Out of 50 patients of stroke, 28 patients had metabolic syndrome. Incidence of metabolic syndrome 

in stroke was 56%.70% were males and 30% were females. The incidence of metabolic syndrome was more common in female when compared to 

males. However it is not statistically significant.the most common mode of presentation in both stroke with metabolic syndrome and stroke without 

metabolic syndrome was weakness followed by deviation of angle of mouth, aphasia and loss of consciousness. Conclusion-Long-term follow-

up population-based studies have demonstrated that healthy individuals with the Metabolic syndrome are at a markedly increased risk for major 

cardiovascular events, including stroke, and cardiovascular mortality.  
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Introduction 
World Health Organisation defined stroke as “rapidly developing 

clinical signs of focal or global disturbance of cerebral function, 

lasting more than 24 hours or leading to death, with no apparent cause 

other than vascular origin”[1].Stroke manifests by various 

neurological signs and symptoms depending on extent, area of 

involvement and the underlying cause. These include coma, 

hemiplegia, paraplegia, monoplegia, cranial nerve palsy, speech 

disturbance and sensory impairment, etc. Of these, hemiplegia is the 

most common presentation, seen in about 90% of patients.A WHO 

collaborative study in 12 countries showed that the incidence rates of 

stroke ranged from 0.2 to 2.5 per 1000 population per year.  

In most European countries the incidence was 4-8 per 1000 and in 

Japan it was 15 per 1000. In females ratios were 30 percent lower than 

males[2]. 
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In India, analysis of data from major urban, university hospitals 

suggests that nearly 2 percent of all hospital cases, 4.5 percent of 

medical cases and 20 percent of neurological admissions are from 

stroke[3].Globally approximately 15 million new acute onset stroke 

events occur every year. Two third of these individuals live in low 

and middle income countries like India.By 2050 it is anticipated that 

80% stroke events will occur in people living in these regions. Stroke 

is the leading cause of death and disability in developing countries 

and average age of presentation of patients with stroke is 15 years 

younger than that in developed countries. Metabolic syndrome has 

attracted tremendous attention in recent years and more than five 

definitions of metabolic syndrome have been proposed by various 

medical societies. Among them new international diabetes federation 

definition is suitable for Indian population as it gives different waist 

circumferences for different ethnic groups. Studies have shown that 

prevalence of metabolic syndrome in developed countries is about 22-

39% and India has strikingly high prevalence rates compared to rest 

of Asia approaching developed countries. Studies have shown that 

metabolic syndrome accounted for 30% of all ischemic strokes among 

women compared to 4% among men. Metabolic syndrome is 

associated with an increased risk of acute ischemic stroke in elderly 

subjects with significant contributions from its individual 

components. In the presence of metabolic syndrome, HDL cholesterol 

loses its protective role against ischemic stroke[4,5]. The metabolic 

syndrome is unfortunately a rampant condition and the syndrome may 

represent an independent risk factor above and beyond its components 

that will necessitate aggressive behavioural and possibly 

pharmacologic management geared at averting future stroke events.  
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Materials and Methods 

All patients with stroke age more 30 years and less than 60 years 

admittedin Chalmeda Hospital attached to Chalmeda Anand Rao 

Medical College, Karimnagar,Telangana  during the study period 

from November 2013 to August  2015. 

Sample size 

Minimum of 50 subjects of stroke aged more than 30 years andless 

than 60 years. 

Sampling method 

Simple random sampling. 

Inclusion criteria 

1. Both male and female patients presenting with neuroradiological 

features of stroke (clinically and ct scan proven including major 

and minor stroke) The criteria used in the clinical diagnosis of 

stroke were those setforth by the Adhoc committee of national 

institute of neurological diseases and blindness 

2. The patients with age more than 30 years and less than 60 years. 

Exclusion criteria 

1. Patients with age less than 30 years and more than 60 years 

2. Neurological deficit not fitting into above clinical/radiological 

criteria for stroke 

Data collected using a pretested proforma meeting the objectives of 

the study. Detailed history, physical examination and necessary 

investigations have been undertaken. The purpose of the study 

explained to the patient and informed consent taken. 

The analysis of data will be done using appropriate statistical 

methods.Ethical committee approval has been taken for the study. 

 

Investigations 
1. Routine blood examination: Hb%, TC, DC, ESR, Blood Urea, 

Serum Creatinine 

2. Fasting blood glucose and post prandial blood glucose 

3. Lipid profile 

4. Optic fundus examination 

5. ECG 

6. CT Scan 

7. MRI Scan (only in selected cases) 

 

Details of the study subjects 

A detailed history of all subjects especially family history of 

hypertension, diabetes mellitus, history of weight gain, alcohol use 

and History of other cerebrovascular disease risk factors (including 

obesity, smoking, hyperlipidemia, diabetes) will be taken. All subjects 

were subjected to thorough physical examination which included all 

peripheral pulses including carotids to rule out atherosclerosis 

Examination of waist and hip circumferences were measured, optic 

fundoscopic examination for any hypertensive changes, 

cardiovascular, respiratory, abdominal and CNS examination. 

Atleast three blood pressure measurements with same standard 

mercury sphygmomanometer and Littman’s stethoscope in supine 

position. 

Statistical Analysis 
Recorded observations were collected and were analysed using SPSS 

software (Version 22.0). Chi-Square test was used for analysis. 

 

Results 

 

Table 1:Incidence of metabolic syndrome in stroke 

 Stroke with metabolic syndrome Stroke without metabolic syndrome 

Incidence of metabolic syndrome in stroke 28 22 

As per table 1 Out of 50 patients of stroke, 28 patients had metabolic syndrome. Incidence of metabolic syndrome in stroke was 56%. 

Table 2 : Association of Age and Gender with Stroke with Metabolic Syndrome 

Age group (years) Stroke with metabolic syndrome Stroke without metabolic syndrome Total p-value 

31-40 10 (35.7%) 3 (13.6%) 13 (26%) 0.02* 

41-50 8 (28.6%) 10 (45.5%) 18 (36%) 

51-60 10 (35.7%) 9 (40.9%) 19 (38%) 

As per table 2 Out of 50 patients with stroke majority of those with metabolic syndrome were in the 51-60 age group (38%). Thus it is statistically 

significant.70% were males and 30% were females. The incidence of metabolic syndrome was more common in female when compared to males. 

However it is not statistically significant. 

Table 3: Symptomatology at the time of presentation 

Symptoms 
Stroke with metabolic 

syndrome 

Stroke without metabolic 

syndrome 

Contingency 

coefficient 
p-value 

Weakness 27 (96.4%) 19 (86.4%) 0.181 >0.05 

Deviation of angle of mouth 19 (67.9%) 12 (54.5%) 0.135 >0.05 

Loss of consciousness 11 (39.3%) 6 (27.3%) 0.125 >0.05 

Aphasia 7 (25%) 10 (45.5%) 0.210 >0.05 

 As per table 3 In our study, the most common mode of presentation in both stroke with metabolic syndrome and stroke without metabolic 

syndrome was weakness followed by deviation of angle of mouth, aphasia and loss of consciousness.  

Table 4:Major and Common risk factors 

Risk factors Stroke with metabolic 

syndrome 

Stroke without metabolic 

Syndrome 

Contingency 

coefficient 

p-value 

Diabetes mellitus 16 (57.1%) 3 (13.6%) 0.407 <0.05 

Hypertension 21 (75%) 4 (18.2%) 0.491 <0.05 

As per table 4 both diabetes mellitus and hypertension were most important risk factors in stroke with metabolic syndrome and were statistically 

significant.alcohol and smoking as a risk factor are more common in patients of stroke with metabolic syndrome. However are not statistically 

significant. Finally history was same in both stroke with metabolic syndrome and stroke without metabolic syndrome. 

Table 5:Components of Metabolic Syndrome 

Components Stroke with 

metabolic syndrome 

Stroke without metabolic 

syndrome 

Contingency 

coefficient 

p-value 

Waist circumference 

>90 for males 

>80 for females 

28 (100%) 1 (4.5%) 0.660 <0.05 

TG>150 mg/dl 21 (75%) 6 (27.3%) 0.429 <0.05 

FBS>100 mg/dl 19 (67.9%) 6 (27.3%) 0.374 <0.05 

http://www.ijhcr.com/
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DBP >85 mmHg 14 (50%) 5 (22.7%) 0.269 <0.05 

SBP>130 mmHg 11 (30.3%) 3 (13.6%) 0.273 <0.05 

HDL (mg/dl) <40 in males 

<50 in females 

16 (57.1%) 5 (22.7%) 0.327 <0.05 

As per table 5 all the components like waist circumference, triglycerides, fasting blood sugar, diastolic blood pressure, systolic blood pressure and 

HDL were found to be statistically significant (p<0.05) which concludes that patients having stroke with metabolic syndrome these components 

played a significant role. 

Table 6:Mean Values of Study Parameters 

Components Stroke with metabolic 

syndrome 

Stroke without metabolic 

syndrome 

t-value p-value 

Waist circumference 94.78 76.36 0.000 <0.05 

FBS (mg/dl) 122.7 102.4 0.015 <0.05 

SBP (mmHg) 133.1 121.3 0.018 <0.05 

DBP (mmHg) 82.4 75.5 0.017 <0.05 

TG (mg/dl) 160.1 141.3 0.004 <0.05 

HDL (mg/dl) 45.4 55.0 0.008 <0.05 

As per table 6 it was observed that all the components were more common in the stroke with metabolic syndrome than in stroke without 

metabolic syndrome and were significant (p<0.05). 

Table 7: Types of Stroke 

Types Stroke with metabolic syndrome Stroke without metabolic syndrome 

Ischemic 21 (75%) 17 (77%) 

Hemorrhagic 7 (25%) 5 (22.7%) 

According to table 7 it was observed that ischemic stroke was more common in patients of stroke with metabolic syndrome than in stroke without 

metabolic syndrome. 

 

Discussion 

The study was conducted in 50 cases of stroke who had been admitted 

to Chalmeda Hospital attached to Chalmeda Medical 

College,Karimnagar. During the period from November 2013 to 

August 2015. All cases met inclusioncriteria and exclusion 

criteria.Incidence of metabolic syndrome in stroke was 56% in the 

present study which is comparable to studies conducted by Boden-

Albala et al.[6] and Simon-Cronin et al.[7]. males predominated in 

patients of both stroke with metabolic syndrome and stroke without 

metabolic syndrome when compared to other studies conducted by 

Rodriguez-Colon et al.[8] and Boden-Albala et al.[6] where females 

predominated.In our study, diabetes mellitus and hypertension are 

important risk factors. However hypertension is more common when 

compared to studies conducted by Rodriguez-Colon et al.[8] and 

Simon-Cronin et al.[7] where diabetes mellitus was more common.In 

our study, both smoking and alcohol consumption contributed 

asindependent risk factors with 60.7% and 57.1% when compared to 

studiesconducted by Rodriguez-Colon et al.[8] Ashtari F et al.[9] and 

Kazunori Kayabaet al.[10] In our study, waist circumference was the 

most prevalence component of metabolic syndrome among all 

patients admitted with stroke (100% in stroke with metabolic 

syndrome and 4.5% among stroke without metabolic syndrome). 

High triglycerides was the next most prevalent component (75% 

among stroke with metabolic syndrome and 27.3% among stroke 

without metabolic syndrome.Waist circumference was the minor 

component in studies conducted by Rodriguez-Colon et al.[8] Simon-

Cronin et al.[7] and Ashtari F et al.[9] as they used NCEP ATP-III 

criteria where waist circumference was underestimated. In our study, 

International Diabetes Federation New Definition 2005 for defining 

metabolic syndrome B used where ethnicity and specific values are 

considered.In the present study, ischemic stroke was more common 

compared to other studies conducted by Rodriguez-Colon et al.[8] 

Simon-Cronin et al.[7] and Shihang Zhang et al.[11] In these studies 

also ischemic stroke is common compared to hemorrhagic 

stroke.More than 44% of the cohort had the metabolic syndrome. The 

metabolic syndrome was associated with increased risk of stroke and 

vascular events after adjustment for sociodemographic and risk 

factors. Simon Cronin et al. found growing body of evidence linking 

metabolic syndrome to stroke and other vascular events. The data 

were collected in the late 1980s and the baseline demographics depict 

a high rate (almost 40%) of metabolic syndrome in the general 

community at that time. Thus, the result extends previous reports of 

an association between metabolic syndrome and stroke to a younger 

and larger at-risk population.Shihong Zhang et al found that 

metabolic syndrome is an important risk factor for incident stroke. A 

diagnosis of metabolic syndrome may prove useful in clinical 

management, and its elements should ultimately become important 

therapeutic targets for the reduction of the stroke burden in the 

general population[12,13,14]. 

Conclusion 

Metabolic syndrome is unfortunately a rampant condition that 

threatens to increasingly plague society in the years to come. It is 

associated with an increased risk for acute ischemic stroke/non-

embolic stroke with significant contributions from its individual 

components.Metabolic syndrome is a clustering of risk factors of 

metabolic origin that are together associated with higher risk of 

cerebrovascular disease and hence the need to develop strategies for 

controlling this syndrome and its component conditions.Long-term 

follow-up population-based studies have demonstrated that healthy 

individuals with the Metabolic syndrome are at a markedly increased 

risk for major cardiovascular events, including stroke, and 

cardiovascular mortality. Moreover, the risk for incident ischemic 

stroke seems to augment with the increasing number of components 

of the metabolic syndrome, all of which have been individually 

associated with an increased risk for future cerebral ischemic events. 

References 

1. WHO, Technical Report Series 2016; 469. 

2. Robert H Eckel. The Metabolic Syndrome. 17th ed. Chapter 

236. In: Harrison’s Principles of Internal Medicine, Fauci, 

Braunwald, Kasper, Hongo, Jameson, Loscalzo, eds. New York: 

McGraw-Hill; 2018. pp. 1509-14. 

3. Ford EA, Giles WH. A comparison of the prevalence of the 

metabolic syndrome using Two Proposed Definitions. Diabetes 

Care 2013;26:575-81. 

4. Reaven GM. Banting Lecture 1988. Role of insulin resistance in 

human disease. Diabetes 2014;37(12):1595–607. 

5. Kylin E Studien. uber das hypertonic-hyperurikamie syndrome. 

Zentralblatt fur Innere Medizin 2013;44:105-27. 

6. Boden-Albala B, Sacco RL, Lee HS, Grahame-Clarke C, 

Rundek T, Elkind MV, et al. Metabolic syndrome and ischemic 

stroke risk: Northern Manhattan Study. 2008 Jan;39(1):30-5. 

7. Simon Cronin, Peter J Kelly. Stroke and the Metabolic 

Syndrome in Populations: The Challenge Ahead. Stroke 

2019;40:3-4. 

8. Sol Rodriguez-Colon, Jingping Mo, Yinkang Duan, Jiahao Liu, 

Joanne E. Caulfield, Xuejuan Jin, Duanping Liao.. Metabolic 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(20):107-110            e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________

K Kishore K et al         International Journal of Health and Clinical Research, 2021; 4(20):107-110 

www.ijhcr.com  110 

Syndrome Clusters and the Risk of Incident Stroke. The 

Atherosclerosis Risk in Communities (ARIC) Study.2018 

Jan;39(3):30-5. 

9. Fereshteh Ashtari, Mehri Salari, Ashraf Aminoroaya, Behnaz 

Khademi Deljoo, Mina Moeini. Metabolic syndrome in 

ischemic stroke: A case control study. 

10. Yasunori Niwa, Shizukiyo Ishikawa, Tadao Gotoh, Kazunori 

Kayaba, Yosikazu Nakamura, Eiji Kajii. Association between 

Stroke and Metabolic Syndrome in a Japanese Population: Jichi 

Medical School (JMS) Cohort Study.2008 Feb;43(1):30-3. 

11. Wei Li, DongruiMa, Ming Liu, Hua Liu, Shejun Feng, 

ZilongHao, Bo Wu, Shihong Zhang. Association between 

Metabolic Syndrome and Risk of Stroke: A Meta-Analysis of 

Cohort Studies. 2008;25:539-47. 

12. Expert panel on detection, evaluation and treatment of high 

cholesterol in adults. Executive summary of the third report of 

the National Cholesterol Education Program (NCEP) expert 

panel on the detection, evaluation, and treatment of high blood 

cholesterol in adults (ATP III). JAMA. 2001; 2001:2486–2497. 

13. National Center for Health Statistics. Plan and Operation of the 

Third National Health and Nutrition Examination Survey, 1988 

–1994. Hyattsville, Md: National Center for Health Statistics; 

1995. 

14. Hwang IC, Kim KK, Jee SH, Kang HC. A comparison of 

predictability of cardiovascular events between each metabolic 

component in patients with metabolic syndrome based on the 

revised National Cholesterol Education Program criteria. 

YonseiMed J. 2011;52:220–6. 

 

 

 

Source of support:Nil 

Conflict of Interest:None 

 

http://www.ijhcr.com/

