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Abstract 

The effect of diet on the development of stroke has recently achieved much interest by various 

research groups, but with inconclusive results. The aim of the present study was to evaluate the 

relationship between adherence to dietary patterns and stroke.  The dietary habits that protect 

against stroke was reduced sodium intake and increased consumption of fruits and vegetables, the 

consumption of whole grains and products (Barley, bran, oats, wheat etc.), fatty fish, legumes, 

nuts, skim milk and products, unsaturated fat (canola, olive oil etc.), non-starchy vegetables 

(spinach, turnips, sprouts etc.), moderate consumption of caffeinated beverages was significantly 

higher in patients with without stroke (controls) as compared to patients with stroke (cases). A 

prudent or a traditional Mediterranean dietary pattern may also prevent stroke. The current research 

demonstrated that dietary habits had a significant impact on stroke, and it came to the stroke is 

significantly influenced by patient’s dietary practices. 
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1. Introduction  

Stroke is a sudden injury to brain tissue resulting from impaired blood flow through an artery that 

supplies blood to the brain also called a cerebrovascular accident [1]. Stroke is the third leading cause 

of death in the United States after heart disease and cancer [2]. It is the most common cause of 

significant disability in adults [3]. There are many risk factors that predispose people to stroke, some 

of which are modifiable [4]. Lacks of exercise, poor diet, smoking and excessive alcohol intake are 

common risk factors of stroke [5]. The risk factors of stroke include hypertension which is the most 

important risk factor of stroke [6]. Cigarette smoking increases the risk of cardiovascular disease, 

especially in people who started young and heavy smokers or passive smoking is also a factor of stroke 

[7]. While the incidence of stroke is declining in many developed countries, it is likely that, with a 

globally aging population, the absolute number of stroke will increase worldwide [8]. Stroke affects 

15 million people worldwide every year, it is estimated that 5 million of these will die and a further 

five million will be left with a permanent disability [9]. This makes stroke the second leading cause 

of death worldwide [10]. Stroke is the third leading cause of death in the United States, and incidence 

is higher in women than men [11]. Several foods and nutrients have been linked to stroke risk, 

therefore dietary modification may be an important way to reduce risk of stroke [12]. These include 

an inverse relationship between fish, fruits vegetables and whole grains intake and stroke risk [13]. 

Because nutrients and food are consumed in combination, their cumulative effects on disease risk are 

best investigated by considering the entire eating pattern [14]. 

Many foods have been suggested to influence the risk of stroke [15]. Studies suggest that a dietary 

pattern which contains higher intakes of red and processes meats, refined grains, and sweets a may 

increase stroke risk, whereas a diet higher in fruits and vegetables, fish, a whole grains may protect 

against stroke [16]. Dietary patterns have been widely used to identify typical combinations of foods 

[17]. High intakes of refined carbohydrates and sodium may be related to stroke [18]. The cereal foods 

mainly refined carbohydrates with high glycemic load and less fiber are associated with higher risk of 

stroke [19]. The refined cereals pattern is associated with high plasma homocysteine concentration, a 

cardiovascular disease risk factor [19]. High sodium consumption may also increase stroke risk [20]. 

Increased consumption of red meats, eggs and oils and a decrease in fruits and vegetables intake are 

also associated with stroke risk [21]. White rice-based food and tea consumption associated with 
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increased risk of ischemic stroke, whereas a fruit-rich diet associated with a reduced risk of stroke 

death [22]. Epidemiological studies have extensively focused on dietary habits and their impact on 

risk for stroke [23]. Moreover, the American Heart Stroke Association strongly promotes a healthy 

way of living, including consuming healthy dietary patterns and exercising on a regular basis, 

achieving ideal body weight and abstinence from smoking prevent from stroke [24]. Thus, a healthy 

dietary pattern exerts a beneficial effect on stroke incidence and mortality, adding a new direction 

towards stroke prevention on population level [25]. 

The focus of nutrition care is to help patients maintain nutrition status and overall health despite 

the disability caused by stroke [26]. Patients may need to learn about dietary treatment that improves 

blood lipid level and blood pressure [26]. Diet influence stroke risk via several mechanisms. A diet 

low in sodium and high in potassium lowers blood pressure which will likely reduce stroke risk [27]. 

Consumption of fruits and vegetables, whole grains, fatty fish are each likely to reduce stroke risk 

[13]. A prudent or traditional Mediterranean dietary pattern, which incorporates these individual 

dietary components as well as intake of legumes and olive oil may also prevent stroke [28]. Stroke 

remains one of the most devastating of all neurological conditions [29]. Worldwide stroke accounts 

for approximately 5.5million deaths annually [30]. Therefore, a study was designed to compare 

dietary habits of individuals with stroke and without stroke and also to determine the association of 

BMI and stroke in the study population [31]. 
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2. Methodology 

It was a case control study. The convenient sampling technique was used in this study. The sample 

size of 112 study patient was included in the study divided into two groups: (56) stroke and (56) 

without stroke by using 95% confidence level, ± 5% margin of error and by taking expected 

proportion 50% respectively. 

𝒏 = 
𝑵𝒁𝟐𝑷(𝟏−𝑷) 

𝒅𝟐(𝑵−𝟏)+𝒁𝟐𝑷(𝟏−𝑷) 

(n= Population size=112 (35), z= Statistics for level of confidence=1.96(Cl 95%), P= Expected 

proportion=50%, d= Margin of error±5%) 

Patients of age 60-75 years (older adults) were included in this study. Patients < 60 years, >75 years 

and those unwilling to participate were excluded from this study. Study population was taken from 

Lahore General Hospital, Central Park Teaching Hospital Lahore and Sheikh Zayed hospital 

Lahore. The time scale of this study was 3 months. Data was collected by using a questionnaire 

(Annexure I) to assess basic data (age & gender), anthropometric measurements (weight, height 

and body mass index) and dietary history of participants. 

2.1: Anthropometric measurements 

 Height was measured using measuring tape. Weight was measured using a weighing scale. The 

readings were taken nearest to ½ inches or 0.2 kg. Body mass index calculated by dividing the 

weight of person in kilograms by height in meter square as shown in table 1. 

                                                       BMI =
𝑤𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑘𝑔

ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚2           

Nutritional Status Body Mass Index 

Underweight <18.5 kg/m² 

Normal 18.5-24.9 kg/m² 

Overweight 25-29.9 kg/m² 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                         ISSN: 1673-064X   

 

http://xisdxjxsu.asia                                        VOLUME 19 ISSUE 06 JUNE 2023                                                   813-838 

Obese 30 kg/m² or above 

Table 1: nutritional status and body mass index 

2.2: Dietary history 

Dietary history was obtained by a Food Frequency Chart. Assessment questions included weekly 

intake (with options of never, 1-2 days/week, 2-4 days/week, 4- 6 days/week and daily) for whole 

grains and products, refined grains and products, fruits, starchy vegetables, non-starchy 

vegetables, lean meat, red meat, eggs, legumes, whole milk and products, skim milk and 

products, saturated fat, unsaturated fat, caffeinated beverages and nuts was obtained. 

2.3: Biochemical Values:  

The biochemical values used to determine the risk of stroke in hospitalized patients are shown in 

table 2. 

Parameter Desirable values Borderline values Undesirable values 

Blood pressure <120/<80mmHg 120-139/80-89mmHg ≥140/90mmHg 

Blood sugar level 70-99mg/dl 100-125mg/dl ≥126mg/dl 

Cholesterol <200mg/dl 200-240mg/dl >240mg/dl 

Triglycerides level <150mg/dl 150-199 mg/dl >200-499mg/dl 

LDL 130mg/dl 130-159mg/dl >160mg/dl 

HDL >60mg/dl 40-59mg/dl <40mg/dl 

Table 2: Biochemical values used to determine the risk of stroke  

2.4: Data analysis 

Data w a s  analyzed by using SPSS software version 25. For interpretation of data Chi 

square at a statistical level of <0.05 was applied. 
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3: Results 

3.1: Distribution of gender in study population 

Percentage distribution of gender in study population showed that out of total 112 individuals  was 

taken,  from which 30 (26.8%) males had stroke, 23 (20.5%) had  no  stroke while  26 (23.2%) females 

had stroke and 33 (29.5%) had no stroke (Figure 1).  

 

Figure 1: Percentage distribution of gender in study population. 

3.2: Distribution of stroke among study population 

Percentage distribution of stroke among study population showed that out of total 112 individuals, 

56 (50.0%) were diagnosed with stroke and 56 (50.0%) had no stroke (Figure 2). 
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Figure 2: Percentage distribution of stroke among study population 

3.3: Percentage distribution of type of stroke in study population 

Percentage distribution of type of stroke in study population showed that out of total 112 

individuals, 34 (30.4%) had Ischemic stroke, 22 (19.6%) had Hemorrhagic stroke and 56 (50.0%) 

had no stroke. 

3.4: Percentage distribution of smoking in study population 

Percentage distribution of smoking in study population showed that percentage of smoking was 

higher in stroke patients than without stroke patients. Out of total 112 individuals, from which 63 

(56.3%) were smoking and 49 (43.8%) were not smoking. 

3.5: Comparison of BMI of individuals with Stroke and without Stroke 

Study was conducted on 112 hospitalized patients divided into two groups 56 with stroke and 56 

without stroke and the results showed that out of total 4 (3.6%) were underweight patients all are 

with stroke. Total 52 (46.4%) were with normal BMI and 8 (7.1%) had stroke and 44 (39.3%) 

were without stroke. 38 (33.9%) were overweight and the patients with stroke have 31 (27.7%) 

had high percentage then without stroke 7 (6.3%).Total 18 (16.1%) were obese from which 13 

(11.6 %) had stroke and 5 (4.5%) were without stroke. p-value is 0.000 which means that results 

are statistically significant (Table 3). 
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BMI Stroke p-value 

 Yes No Total  

 

0.000 

Underweight 4 (3.6%) 0 (0.0%) 4 (3.6%) 

Normal 8 (7.1%) 44 (39.3%) 52 (46.4%) 

Overweight 31 (27.7%) 7 (6.3%) 38 (33.9%) 

Obese 13 (11.6%) 5 (4.5%) 18 (16.1%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 3: Comparison of BMI of individuals with Stroke and without Stroke 

3.6: Comparison of Triglycerides (TAG) of individuals with Stroke and without 

Stroke 

The results showed The results showed that total 36 (32.1%) patients have desirable TAG levels 

and 11 (9.8%) were patients with stroke and 25 (22.3%) patients without stroke. 13 (11.6%) 

patients with stroke were at borderline as compared to 17 (15.2%) patients without stroke of total 

30 (26.8%). Undesirable value of TAG was high in stroke patients 32 (28.6%) and 14 (12.5%) 

without stroke and total patients were 46 (41.1%) and the p-value is 0.001 shows that significant 

result (Table 4). 

TAG Stroke p-value 

 Yes  No Total  

 

0.001 

Desirable 11 (9.8%) 25 (22.3%) 36 (32.1%) 

Borderline 13 (11.6%) 17 (15.2%) 30 (26.8%) 

Undesirable 32 (28.6%) 14 (12.5%) 46 (41.1%) 

Total 56 (50.0%) 50 (50.0%) 112 (100.0%) 

Table 4: Comparison of (TAG) of individuals with stroke and without stroke.  

3.7: Comparison of Low Density Lipoprotein (LDL) of Individuals with Stroke and 

without Stroke 
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The results showed that total 50 (44.6%) patients have desirable LDL levels and 10 (8.9%) were 

patients with stroke and 40 (35.7%) patients without stroke. 20 (17.9%) patients with stroke were 

at borderline as compared to 11 (9.8%) patients without stroke of total 31 (27.7%). Undesirable 

value of LDL was high in stroke patients 26 (23.2%) and 5 (4.5%) without stroke and total patients 

were 31 (27.7%) and the p-value is 0.000 shows that significant result (Table 5). 

LDL Stroke p-value 

     Yes  No  Total  

 

0.000 

Desirable 10 (8.9%) 40 (35.7%) 50 (44.6%) 

Borderline 20 (17.9%) 11 (9.8%) 31 (27.7%) 

Undesirable 26 (23.2%) 5 (4.5%) 31 (27.7%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 5: Comparison of (LDL) of individuals with stroke and without stroke  

3.8: Comparison of High Density Lipoprotein (HDL) of individuals with 

Stroke and without stroke 

The results showed total 50 (44.6%) patients have desirable HDL levels out of which 10 

(8.9%) have stroke and 40 (35.7%) without stroke. And out of 25 (22.3%) patients have 

borderline values and included 15 (13.4%) patients with stroke and 10 (8.9%) without 

stroke and total 37 (33.0%) patients have undesirable HDL levels 31 (27.7%) with stroke 

and 6 (5.4%) without stroke and p-value is 0.001 that shows significant result (Table 6). 

HDL Stroke p-value 

 Yes  No  Total              

            0.001 
Desirable 10 (8.9%) 40 (35.7%) 50 (44.6%) 

Borderline 15 (13.4%) 10 (8.9%) 25 (22.3%) 

Undesirable 31 (27.7%) 6 (5.4%) 37 (33.0%) 

Total 56 (50%) 56 (50%) 112 (100%) 
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Table 6: Comparison of (HDL) of individuals with stroke and without stroke 

3.9:  Comparison of Cholesterol of individuals with Stroke and without Stroke 

The results showed total 54 (48.2%) patients have desirable cholesterol levels out of 

which 15 (13.4%) have stroke and 39 (34.8%) without stroke. And out of 27 (24.1%) 

patients have borderline values and included 15 (13.4%) patients with stroke and 12 

(10.7%) without stroke and total 31 (27.7%) patients have undesirable cholesterol levels 

26 (23.2%) with stroke and 5 (4.5%) without stroke and p-value is 0.000 that shows 

significant result (Table 7). 

Cholesterol Stroke p-value 

 Yes  No  Total              

 

            0.000 

Desirable 15 (13.4%) 39 (34.8%) 54 (48.2%) 

Borderline 15 (13.4%) 12 (10.7%) 27 (24.1%) 

Undesirable 26 (23.2%) 5 (4.5%) 31 (27.7%) 

Total 56 (50%) 56 (50%) 112 (100%) 

Table 7: Comparison of cholesterol of individuals with stroke and without stroke.  

3.10: Comparison of Blood Pressure (B.P) of individuals with Stroke and 

without Stroke 

The results showed total 33 (29.5%) patients have desirable B.P levels out of which 

8 (7.1%) have stroke and 25 (22.3%) without stroke. And out of 33 (29.5%) patients 

have borderline values and included 14 (12.5%) patients with stroke and 19 (17.0%) 

without stroke and total 46 (41.1%) patients have undesirable B.P levels 34 (30.4%) 

with stroke and 12 (10.7%) without stroke and p-value is 0.000 that shows significant 

result (Table 8). 
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B.P Stroke p-value 

       Yes   No Total              

 

            0.000 

Desirable 8 (7.1%) 25 (22.3%) 33 (29.5%) 

Borderline 14 12.5%) 19 (17.0%) 33 (29.5%) 

Undesirable 34 (30.4%) 12 (10.7%) 46 (41.1%) 

Total 56 (50%) 56 (50%) 112 (100%) 

Table 8: Comparison of (B.P) of individuals with stroke and without stroke.  

3.11: Comparison of Blood Sugar Level (BSL) of individuals with Stroke and 

without Stroke 

Study was conducted on 112 hospitalized patients divided into two groups 56 with stroke 

and 56 without stroke and the results shows total 37 (33.0%) patients have desirable BSL 

levels out of which 8 (7.1%) have stroke and 29 (25.9%) without stroke. And out of 24 

(21.4%) patients have borderline values and included 9 (8.0%) patients with stroke and 

15 (13.4%) without stroke and total 51 (45.5%) patients have undesirable BSL levels 39 

(34.85%) with stroke and 12 (10.7%) without stroke and p-value is 0.000 that shows 

significant result (Table 9). 

BSL Stroke p-value 

 Yes No Total             

  0.000 
Desirable 8 (7.1%) 29 (25.9%) 37 (33.0%) 

Borderline 9 (8.0%) 15 (13.4%) 24 (21.4%) 

Undesirable 39 (34.85%) 12 (10.7%) 51 (45.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 9:  Comparison of (BSL) of individuals with stroke and without stroke. 
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3.12: Comparison of Whole grain and products consumption between individuals 

with stroke and without stroke 

Whole grain 

consumption 

Stroke Total p-value 

Yes No  

Never 3 (2.7%) 0 (0.0%) 3 (2.7%)  

 

 

 

0.000 

1-2 days/ week 6 (5.4%) 0 (0.0%) 6 (5.4%) 

2-4 days/week 19 (17.0%) 6 (5.4%) 25 (22.3%) 

4-6 days/week 22 (19.6%) 23 (20.5%) 45 (40.2%) 

Daily 6 (5.4%) 27 (24.1%) 33 (29.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Study was conducted on 112 hospitalized patients divided into two groups 56 with stroke 

and 56 without stroke and the results showed that total 3 (2.7%) with stroke were never 

consumed whole grains. 6 (5.4%) patients with stroke were consumed whole grain in 1-

2 days/ week. 19 (17.0%) patients with stroke were consumed whole grain in 2-4 

days/week and patients without stroke were less 6 (5.4%) and in contrast in both 4-6 

days/week and daily consumption of whole grain of patients with stroke were less 18 

(18.4%) and 13 (13.3%) respectively and in contrast patients with stroke have highest 

consumption of whole grains 21 (21.4%) and 24 (24.5%) respectively and the p-value is 

0.002 which is statistically significant. 

3.13: Comparison of Refined grain and products Consumption between 

individuals with Stroke and without Stroke 

The results showed that refined grains were never consumed by 2 (1.8%) of patients with 

stroke and 11 (9.8%) without stroke. The highest number of patients without stroke 18 

(16.1%) were consumed refined grains between 1-2 days/week in contrast to with stroke 

patients 6 (5.4%). And most patients with stroke 10 (8.9%) consumed refined grain 
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between 4-6 days/week in contrast to patients without stroke 7 (6.3%). And patients with 

stroke 21 (18.8%) consumed refined grains daily in contrast to without stroke patients 

12 (10.7%). The p-value is 0.002 which is statistically significant (Table 10). 

Refined grain 

and products 

consumption 

Stroke Total p-value 

Yes No  

Never 2 (1.8%) 11 (9.8%) 13 (11.6%)  

 

0.001 

1-2 days/ week 6 (5.4%) 18 (16.1%) 24 (21.4%) 

2-4 days/week 10 (8.9%) 7 (6.3%) 17 (15.2%) 

4-6 days/week 17 (15.2%) 8 (7.1%) 25 (22.3%) 

Daily 21 (18.8%) 12 (10.7%) 33 (29.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 10: Comparison of refined grain and products consumption between individuals 

with stroke and without stroke.  

3.14: Comparison of Eggs Consumption between Individuals with Stroke and 

without Stroke 

The results showed that total 23 (20.5%) never ate eggs 18 (16.1%) had stroke and 

5 (4.5%) had no stroke, 34 (30.4%) ate eggs for 1-2 days/week18 (16.1%) had 

stroke and 16 (14.3%) had no stroke, 28 (25.0%) ate for 2-4 days/week 6 (5.4%) had 

stroke and 22 (19.6%) had no stroke, 16 (14.3%) ate them for 4-6 days/week 8 

(7.1%) had stroke and 16 (14.3%) had no stroke and 11(9.8%) ate them daily 6 (5.4%) 

had stroke and 11 (9.8%) had no stroke. The p-value is 0.002 which is statistically 

significant (Table 11). 
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Eggs consumption Stroke Total p-value 

Yes No 

Never 18 (16.1%) 5 (4.5%) 23 (20.5%)  

 

0.002 

1-2 days/ week 18 (16.1%) 16 (14.3%) 34 (30.4%) 

2-4 days/week 6 (5.4%) 22 (19.6%) 28 (25.0%) 

4-6 days/week 8 (7.1%) 16 (14.3%) 16 (14.3%) 

Daily 6 (5.4%) 11 (9.8%) 11 (9.8%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 11: Comparison of eggs consumption between individuals with stroke and without 

stroke.  

3.15: Comparison of legumes Consumption between individuals with Stroke 

and without Stroke 

The results showed that 7 (6.3%) never ate legumes 2 (1.8%) had stroke and 5 

(4.5%) had no stroke, 16 (14.3%) ate legumes for 1-2 days/week 7 (6.3%) had 

stroke and 9 (8.0%) had no stroke, 41 (36.6%) ate for 2-4 days/week 12 (10.7) had 

stroke and 29 (15.9%) had no stroke, 25 (22.3%) ate them for 4-6 days/week 17 

(15.2%) had stroke and 8 (7.1%) had no stroke and 23 (20.5%) ate them daily 18 

(16.1%) had stroke and 5 (4.5%) had no stroke. The p-value is 0.001 which is 

statistically significant (Table 12). 

Legumes 

Consumption 

Stroke Total p-value 

Yes No 

Never 2 (1.8%) 5 (4.5%) 7 (6.3%)  

0.001 
1-2 days/ week 7 (6.3%) 9 (8.0%) 16 (14.3%) 

2-4 days/week 12 (10.7%) 29 (15.9%) 41 (36.6%) 

4-6 days/week 17 (15.2%) 8 (7.1%) 25 (22.3%) 
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Daily 18 (16.1%) 5 (4.5%) 23 (20.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 12: Comparison of legumes consumption between individuals with stroke and 

without stroke  

3.16: Comparison of lean meat Consumption between individuals with Stroke and 

without Stroke 

The results showed that 27 (24.1%) never ate lean meat 21 (18.8%) had stroke and 

6 (5.4%) had no stroke, 41 (36.6%) ate them for 1-2 days/week 15 (13.4%) had 

stroke and 26 (23.2%) had no stroke, 25 (22.3%) ate for 2-4 days/week 11(9.8%) 

had stroke and 14 (12.5%) had no stroke, 14 (12.5%) ate them for 4-6 days/week 

9 (8.0%) had stroke and 5 (4.5%) had no stroke and 5 (4.5%) ate them daily 5 (4.5%) 

were without stroke. The p-value is 0.001 which is statistically significant (Table 13). 

Lean meat 

Consumption 

Stroke Total p-value 

Yes No 

Never 21 (18.8%) 6 (5.4%) 27 (24.1%)  

0.001 
1-2 days/ week 15 (13.4%) 26 (23.2%) 41 (36.6%) 

2-4 days/week 11 (9.8%) 14 (12.5%) 25 (22.3%) 

4-6 days/week 9 (8.0%) 5 (4.5%) 14 (12.5%) 

Daily 0 (0.0%) 5 (4.5%) 5 (4.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 13: Comparison of lean meat consumption between individuals with stroke and 

without stroke.  

3.17: Comparison of red meat Consumption between individuals with Stroke 

and without Stroke 

The results showed that 35 (31.3%) never ate red meat 8 (7.1%) had stroke and 27 
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(24.1%) had no stroke, 13 (11.6%) ate them for 1-2 days/week 6 (5.4%) had stroke 

and 7 (6.3%) had no stroke, 16 (14.3%) ate for 2-4 days/week 4 (3.6%) had stroke 

and 12 (10.7%) had no stroke, 26 (23.3%) ate them for 4-6 days/week 21 (18.8%) 

had stroke and 5 (4.5%) had no stroke and 22 (19.6%) ate them daily 17 (15.2%) 

had stroke and 5 (4.5%) had no stroke. The p-value is 0.001 which is statistically 

significant (Table 14). 

Red meat 

Consumption 

Stroke Total p-value 

Yes No 

Never 8 (7.1%) 27 (24.1%) 35 (31.3%)  

0.000 
1-2 days/ week 6 (5.4%) 7 (6.3%) 13 (11.6%) 

2-4 days/week 4 (3.6%) 12 (10.7%) 16 (14.3%) 

4-6 days/week 21 (18.8%) 5 (4.5%) 26 (23.2%) 

Daily 17 (15.2%) 5 (4.5%) 22 (19.6%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 14: Comparison of red meat consumption between individuals with stroke and 

without stroke.  

3.18: Comparison of Starchy vegetables Consumption between individuals with 

Stroke and without Stroke 

The results showed that 18 (16.1%) never ate starchy vegetables 11 (9.8%) had stroke 

and 7 (6.3%) had no stroke, 25 (22.3%) ate them for 1-2 days/week 5 (4.5%) had 

stroke and 20 (17.9%) had no stroke, 30 (26.8%) ate for 2-4 days/week 13 (11.6%) 

had stroke and 17 (15.2%) had no stroke, 18 (16.1%) ate them for 4-6 days/week 13 

(11.6%) had stroke and 5 (4.5%) had no stroke and 21 (18.8%) ate them daily 14 (12.5%) 

had stroke and 7 (6.3%) had no stroke. The p-value is 0.003 which is statistically 

significant (Table 15). 
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Starchy vegetable 

Consumption 

Stroke Total p-value 

Yes No 

Never 11 (9.8%) 7 (6.3%) 18 (16.1%)  

 

0.003 

1-2 days/ week 5 (4.5%) 20 (17.9%) 25 (22.3%) 

2-4 days/week 13 (11.6%) 17 (15.2%) 30 (26.8%) 

4-6 days/week 13 (11.6%) 5 (4.5%) 18 (16.1%) 

Daily 14 (12.5%) 7(6.3%) 21 (18.8%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 15: Comparison of starchy vegetables consumption between individuals with 

stroke and without stroke. 

3.19: Comparison of Non Starchy vegetables Consumption between individuals 

with Stroke and without Stroke 

The results showed that 7 (6.3%) never ate non starchy vegetables 2 (1.85%) had stroke 

and 5 (4.5%) had no stroke, 16 (14.3%) ate them for 1-2 days/week 7 (6.3%) had stroke 

and 9 (8.0%) had no stroke, 41 (36.6) ate for 2-4 days/week 12 (10.7%) had stroke and 

29 (25.9%) had no stroke, 25 (22.3%) ate them for 4-6 days/week 17 (15.2%) had 

stroke and 8 (7.1%) had no stroke and 23 (20.5%) ate them daily 18 (16.1%) had stroke 

and 5 (4.5%) had no stroke. The p-value was 0.001 which is statistically significant 

(Table 16). 

Non Starchy 

Vegetables 

Consumption 

Stroke Total p-value 

Yes No 

Never 2 (1.85%) 5 (4.5%) 7 (6.3%)  

0.001 
1-2 days/ week 7 (6.3%) 9 (8.0%) 16 (14.3%) 

2-4 days/week 12 (10.7%) 29 (25.9%) 41 (36.6%) 

4-6 days/week 17 (15.2%) 8 (7.1%) 25 (22.3%) 

Daily 18 (16.1%) 5 (4.5%) 23 (20.5%) 
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Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 16: Comparison of non-starchy vegetables consumption between individuals with 

stroke and without stroke.  

3.20:  Comparison of Fruits Consumption between individuals with Stroke and 

without Stroke 

The results showed that 27 (24.1%) never consumed fruits 22 (19.6%) had stroke and 5 

(4.5%) had no stroke, 16 (14.3%) ate them for 1-2 days/week 12 (10.7%) had stroke and 

4 (3.6%) had no stroke, 22 (19.6%) ate for 2-4 days/week 9 (8.0%) had stroke and 13 

(11.6%) had no stroke, 24 (21.4%) ate them for 4-6 days/week 5 (4.5%) had stroke 

and 19 (17.0%) had no stroke and 23 (20.5%) ate them daily 8 (7.1%) had stroke and 

15 (13.4%) had no stroke. The p-value was 0.001 which is statistically significant (Table 

17). 

Fruits 

Consumption 

Stroke Total p-value 

Yes No 

Never 22 (19.6%) 5 (4.5%) 27 (24.1%)  

0.000 

 

1-2 days/ week 12 (10.7%) 4 (3.6%) 16 (14.3%) 

2-4 days/week 9 (8.0%) 13 (11.6%) 22 (19.6%) 

4-6 days/week 5 (4.5%) 19 (17.0%) 24 (21.4%) 

Daily 8 (7.1%) 15 (13.4%) 23 (20.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 17: Comparison of fruits consumption between individuals with stroke and 

without stroke.  

3.21: Comparison of Whole milk Consumption between individuals with 

Stroke and without Stroke 

The results showed that 34 (30.4%) never consumed whole milk 11 (9.8%) had stroke 
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and 23 (20.5%) had no stroke, 24 (21.4%) consumed them for 1-2 days/week 7 (6.3%) 

had stroke and 17 (15.2) had no stroke, 13 (11.6%) consumed for 2-4 days/week 7 

(6.3%) had stroke and 6 (5.4%) had no stroke, 22 (19.6%) consumed for 4-6 

days/week 18 (16.1%) had stroke and 4 (3.6%) had no stroke and 19 (17.0%) consumed 

daily 13 (11.6%) had stroke and 6 (5.4%) had no stroke. The p-value was 0.001 which 

is statistically significant (Table 18). 

Whole Milk 

Consumption 

Stroke Total p-value 

Yes No  

Never 11 (9.8%) 23 (20.5%) 34 (30.4%)  

0.001 
1-2 days/ week 7 (6.3%) 17 (15.2%) 24 (21.4%) 

2-4 days/week 7 (6.3%) 6 (5.4%) 13 (11.6%) 

4-6 days/week 18 (16.1%) 4 (3.6%) 22 (19.6%) 

Daily 13 (11.6%) 6 (5.4%) 19 (17.0%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 18: Comparison of whole milk consumption between individuals with stroke and 

without stroke  

3.22: Comparison of Skim milk Consumption between individuals with Stroke and 

without Stroke 

The results showed that 36 (32.1%) never consumed skim milk 13 (11.6%) had 

stroke and 23 (20.3%) had no stroke, 24 (21.4%) consumed for 1-2 days/week 7 

(6.3%) had stroke and 17 (15.2%) had no stroke, 13 (11.6%) consumed for 2-4 

days/week 7 (6.3%) had stroke and 6 (5.4%) had no stroke, 22 (19.6%) consumed 

for 4-6 days/week 18 (16.1%) had stroke and 4 (3.6%) had no stroke and 17 (15.2%) 

consumed daily 11 (9.8%) had stroke and 6 (5.4%) had no stroke. The p-value was 

0.002 which is statistically significant (Table 19). 
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Skim Milk 

Consumption 

Stroke Total p-value 

Yes No 

Never 13 (11.6%) 23 (20.5%) 36 (32.1%)  

 

0.002 

1-2 days/ week 7 (6.3%) 17 (15.2%) 24 (21.4%) 

2-4 days/week 7 (6.3%) 6 (5.4%) 13 (11.6%) 

4-6 days/week 18 (16.1%) 4 (3.6%) 22 (19.6%) 

Daily 11 (9.8%) 6 (5.4%) 17 (15.2%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 19: Comparison of skim milk consumption between individuals with stroke and 

without stroke 

3.23: Comparison of Saturated Fat Consumption of individuals with Stroke and 

without Stroke 

The results showed that 30 (25.8%) never consumed saturated fat 8 (7.1%) had 

stroke and 22 (19.6%) had no stroke, 21 (18.8%) consumed  them for 1-2 days/week 

9 (8.0%) had stroke and 12 (10.7%) had no stroke, 7 (6.3%) consumed for 2-4 

days/week 7 (6.3%) were without stroke, 31 (27.7%) consumed them for 4-6 

days/week 22 (19.6%) had stroke and 9 (8.0%) had no stroke and 23 (20.5%) 

consumed them daily 17 (15.2%) had stroke and 6 (5.4%) had no stroke. The p-value 

was 0.002 which is statistically significant (Table 20). 

Saturated Fat 

Consumption 

Stroke Total p-value 

Yes  No  

Never 8 (7.1%) 22 (19.6%) 30 (25.8%)  

 

0.000 

1-2 days/ week 9 (8.0%) 12 (10.7%) 21 (18.8%) 

2-4 days/week 0 (0.0%) 7 (6.3%) 7 (6.3%) 

4-6 days/week 22 (19.6%) 9 (8.0%) 31 (27.7%) 
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Daily 17 (15.2%) 6 (5.4%) 23 (20.5%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 20: Comparison of saturated fat consumption between individuals with stroke and 

without stroke.  

3.24: Comparison of Unsaturated Fat Consumption between individuals with 

Stroke and without Stroke 

The results showed that 41 (36.6%) never consumed unsaturated fat 8 (7.1%) had 

stroke and 33 (29.5%) had no stroke, 39 (24.8%) consumed fo r  1-2 days/week 

16 (14.3%) had stroke and 23 (20.5%) had no stroke, 7 (6.3%) consumed for 2-4 

days/week 7 (6.3%) were with stroke, 16 (14.3%) consumed for 4-6 days/week 16 

(14.3%) were with stroke and 9 (8.0%) consumed unsaturated fat daily. The p- value 

was 0.000 which is statistically significant (Table 21). 

Unsaturated Fat 

Consumption 

Stroke Total p-value 

Yes No  

Never 8 (7.1%) 33 (29.5%) 41 (36.6%)  

0.000 
1-2 days/ week 16 (14.3%) 23 (20.5%) 39 (24.8%) 

2-4 days/week 7 (6.3%) 0 (0.0%) 7 (6.3%) 

4-6 days/week 16 (14.3%) 0 (0.0%) 16 (14.3%) 

Daily 9 (8.0%) 0 (0.0%) 9 (8.0%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 21: Comparison of unsaturated fat consumption between individuals with stroke 

and without stroke.  

3.25: Comparison of Caffeinated beverages Consumption between individuals 

with Stroke and without Stroke 

The results showed that 22 (19.6%) never consumed caffeinated beverages 5 
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(4.5%) had stroke and 17 (15.2%) had no stroke, 12 (10.7%) consumed  for 1-

2 days/week 5 (4.5%) had stroke and 7 (16.3%) had no stroke, 14 (12.5%) 

consumed for 2-4 days/week 5 (4.5%) had stroke and 9 (8.0%) had no stroke, 35 

(31.3%) consumed for 4-6 days/week 27 (24.1%) had stroke and 8 (7.1%) had no 

stroke and 29 (25.9%) consumed daily 14 (12.5%) had stroke and 15 (13.4%) had 

no stroke. The p-value was 0.001 which is statistically significant (Table 22). 

Caffeinated 

Beverages 

Consumption 

Stroke Total p-value 

Yes No  

Never 5 (4.5%) 17 (15.2%) 22 (19.6%)  

0.001 
1-2 days/ week 5 (4.5%) 7 (6.3%) 12 (10.7%) 

2-4 days/week 5 (4.5%) 9 (8.0%) 14 (12.5%) 

4-6 days/week 27 (24.1%) 8 (7.1%) 35 (31.3%) 

Daily 14 (12.5%) 15 (13.4%) 29 (25.9%) 

Total 56 (50.0%) 56 (50.0%) 112 (100.0%) 

Table 22: Comparison of caffeinated beverages consumption between individuals 

with stroke and without stroke.  

3.26:  Comparison of Nuts Consumption with individuals with Stroke and 

without Stroke 

The results showed that 32 (28.6%) never consumed nuts 21 (18.8%) had stroke and 11 

(9.8%) had no stroke, 20 (17.9%) consumed for 1-2 days/week 16 (14.3%) had stroke 

and 4 (3.6%) had no stroke, 25 (22.3%) consumed for 2-4 days/week 10 (8.9%) had 

stroke and 15 (13.4%) had no stroke, 26 (23.2%) consumed for 4-6 days/week 6 (5.4%) 

had stroke and 20 (17.9%) had no stroke and 9 (8.0%) consumed daily 3 (2.7%) had 

stroke and 6 (5.4%)  had no stroke. The p-value is 0.001 which is statistically significant 

(Table 23). 
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Nuts Consumption Stroke Total p-value 

      Yes  No  

Never 21 (18.8%) 11 (9.8%) 32 (28.6%)  

 

0.001 

1-2 days/ week 16 (14.3%) 4 (3.6%) 20 (17.9%) 

2-4 days/week 10 (8.9%) 15 (13.4%) 25 (22.3%) 

4-6 days/week 6 (5.4%) 20 (17.9%) 26 (23.2%) 

Daily 3 (2.7%) 6 (5.4%) 9 (8.0%) 

Total 56(50.0%) 56(50%) 112(100%) 

Table 23: Comparison of nuts consumption between individuals with stroke and without 

stroke 

4: Discussion  

Worldwide, stroke has become the major cause of mortality and morbidity among the old-age 

population [32]. Stroke is a disease, in which the major arteries of the brain get blocked, and oxygen 

supply is depleted, resulting in death or disability [33]. There are mainly two types of strokes [34]. 

Most common type of stroke is ischemic stroke and other is hemorrhagic stroke [35]. The risk factors 

of stroke include hypertension, diabetes; cigarette smoking, abnormal blood lipids levels increased 

the risk of stroke [6]. 

Body mass index (BMI) is long established term defined as an index of weight-for-height [36]. 

Increasing BMI was associated with a steady increase in the risk of total ischemic, hemorrhagic 

stroke [37]. Diet plays a crucial role in the occurrence of stroke [38]. Several foods and nutrients 

have been linked to stroke risk, therefore dietary modification may be an important way to reduce 

risk of stroke [12]. A healthy dietary pattern exerts a beneficial effect on stroke incidence and 

mortality, adding a new direction toward stroke prevention on population level [39]. 

Result of present study showed that, 34 had ischemic stroke, 22 had hemorrhagic stroke and 56 

without stroke. Result of LDL and HDL cholesterol shows that, out of 112 individuals 50 were 

desirable, 31 borderline and 31 were undesirable. The result of TAG level shows that, out of 112 
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individuals 36 were desirable, 30 borderline, and 46 were undesirable while cholesterol levels 

shows that 54 were desirable, 27 borderline, and 31 were undesirable Result showed that the 

percentage of smoking was 63 higher in stroke patients and 49 without stroke individuals. Levels of 

Blood pressure and diabetes were higher in stroke patients rather than without stroke individuals. 

 Present study was conducted on 112 hospitalized patients divided into two groups 56 with stroke 

and 56 without stroke and the results of present study shows that 49(3.6%) were underweight,52 

(46.4%) were normal weight,38 (33.9%) were overweight, and 13(11.6%) were obese. A total of 

112 individuals, stroke patient reported a high caloric intake than controls. Current findings 

suggested that participants who consumed higher amount of refined products, red processed meat, 

eggs, legumes, saturated and unsaturated fats, caffeinated beverages was associated with an elevated 

risk of stroke. 

While, individuals who have higher intake of whole grains (wheat, barley) fiber (fruits and 

vegetables), lean meat (fish, poultry), low fat dairy products (skim milk) associated with lower 

risk of stroke. Thus, the recommended healthy lifestyle and health behaviors improved the nutritional 

status of individuals and also prevent from stroke. 

5: Conclusion   

Worldwide, stroke is a significant public health burden. Because of aging, the global stroke burden 

is increasing dramatically. Lifestyle factors linked to stroke include dietary factors. However, 

foods and nutrients are consumed in combination and the effect of individuals dietary items on 

disease risk can vary in relation to overall dietary pattern. Consumption of refined products, red 

processed meat, and high fat dairy products was significantly higher in stroke as compared to 

patients with without stroke. High intakes of whole grains, fruits, vegetables; lean meat, low fat 

dairy products was associated with reduced risk of stroke. A Mediterranean dietary pattern is one 

of the best dietary patterns for stroke prevention. 
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