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Abstract:  
Introduction: Stroke, a leading cause of morbidity and mortality worldwide, poses a significant threat to individ-

uals with diabetes mellitus (DM). The bidirectional relationship between diabetes and stroke underscores the crit-

ical need for heightened awareness regarding stroke risk factors, warning signs, and preventive practices among 

diabetic patients.  

Materials & Methods: A cross-sectional study was conducted among 430 patients with diabetes attending a 

tertiary care center in Gujarat, India. Data on socio-demographic characteristics, clinical profiles, and knowledge, 

attitude, and practices (KAP) related to stroke were collected using a structured questionnaire. The study popula-

tion included patients across various age groups and educational backgrounds. Statistical analysis was performed 

to determine the prevalence of awareness and preventive practices, and to identify associated factors. 

Results: Of the 430 diabetic patients, 47.9% demonstrated adequate overall knowledge of stroke, while 52.1% 

had insufficient knowledge. Specifically, knowledge regarding warning signs and risk factors was 43.7% and 

47.4% sufficient, respectively. A positive attitude towards stroke prevention was observed in 67.9% of partici-

pants, with 75.3% recognizing the importance of blood pressure monitoring. However, only 40.5% reported good 

preventive practices, with routine physical exercise (30.7%) and weight loss efforts (34.4%) being particularly 

low. Hypertension (64.7%) and obesity (47.4%) were prevalent comorbidities. 

Conclusion: Despite a generally positive attitude towards stroke prevention, a significant gap exists in the 

knowledge and adoption of preventive practices among diabetic patients in this tertiary care center in Gujarat, 

India. These findings highlight the urgent need for targeted educational interventions to improve stroke risk aware-

ness and promote effective preventive behaviors among this high-risk population. 
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Introduction 

Stroke, a devastating neurological event, remains a 

leading cause of death and long-term disability glob-

ally [1]. Its impact is particularly pronounced in low- 

and middle-income countries, where the burden of 

non-communicable diseases (NCDs) is rapidly in-

creasing [2]. Diabetes mellitus (DM), a chronic met-

abolic disorder characterized by hyperglycemia, is a 

well-established and significant independent risk 

factor for stroke [3, 4]. The global prevalence of DM 

is on the rise, with projections indicating a substan-

tial increase in affected individuals worldwide [5]. 

In India, the prevalence of diabetes is also a major 

public health concern, with recent studies reporting 

a high overall prevalence [6]. 

The intricate relationship between diabetes and 

stroke is multifaceted. Diabetes contributes to vas-

cular aging, leading to microvascular and macrovas-

cular complications that predispose individuals to 

cerebrovascular events [7]. Diabetic patients face a 

significantly higher risk of both ischemic and hem-

orrhagic stroke compared to non-diabetic individu-

als, and those who experience a stroke often have 

less favorable outcomes [7, 8]. The high prevalence 

of comorbidities such as hypertension, dyslipidemia, 

and obesity among diabetic patients further exacer-

bates their stroke risk [9, 10]. 

Despite the clear link between diabetes and stroke, 

awareness regarding stroke risk factors, warning 

signs, and preventive practices among diabetic pop-

ulations remains a critical area of concern. Studies 

from various regions have consistently highlighted 

gaps in knowledge and the adoption of preventive 

behaviors. For instance, a study conducted in Al-
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Ahsa, Saudi Arabia, revealed that less than half of 

diabetic patients had a good awareness level regard-

ing stroke and its related risk factors [11]. Similarly, 

research in Kerala, India, indicated that more than 

half of people with diabetes had poor awareness of 

stroke, its risk factors, and warning signs [12]. These 

findings underscore the urgent need for targeted ed-

ucational interventions to improve stroke literacy 

among high-risk groups. 

In India, the burden of stroke is substantial, with sig-

nificant mortality and disability rates [13]. While 

there is growing recognition of the importance of 

stroke prevention, research on awareness levels and 

preventive practices, particularly among specific 

high-risk populations like diabetic patients, is still 

evolving. Systematic review data across hyperten-

sive and diabetic cohorts underscore wide heteroge-

neity in knowledge (4.4–79%) and prevention prac-

tices (2.4–72%), with consistent deficits in physical 

activity and weight reduction practices. [14] Given 

the increasing prevalence of diabetes and the signif-

icant burden of stroke in India, understanding the 

current state of stroke risk awareness and preventive 

practices among diabetic patients is paramount. This 

study aims to assess stroke risk awareness, attitudes, 

and preventive practices among adult patients with 

diabetes at a tertiary care center in Gujarat.  

Materials and Methods 

Study design and setting: We conducted a descrip-

tive, cross-sectional study in the outpatient services 

of a tertiary care center in Gujarat, India. Data were 

collected from adult patients with diabetes attending 

routine follow-up visits.  

Participants and sampling: We enrolled 430 con-

secutive adult patients (age ≥18 years) with a clini-

cian-confirmed diagnosis of diabetes mellitus (pri-

marily type 2), attending the diabetes or general 

medicine clinics during the study period. We ex-

cluded patients with cognitive impairment preclud-

ing informed consent or reliable questionnaire com-

pletion. Informed written consent was obtained from 

all participants prior to data collection. Confidenti-

ality and anonymity of the participants were main-

tained throughout the study.  

Instrument and measures: The KAP instrument 

was a structured, pretested questionnaire covering: 

(1) socio-demographics; (2) clinical profile (type 

and duration of diabetes; comorbidities including 

hypertension, dyslipidemia, obesity; family history 

of stroke; HbA1c category); (3) knowledge domains 

(general concept of stroke, warning signs/symp-

toms, risk factors, diagnostic testing, treatment, pre-

vention); (4) attitudes (preventability, risk percep-

tion, value of monitoring blood pressure, early diag-

nosis, lifestyle change); and (5) preventive practices 

(physical activity, weight control efforts, blood pres-

sure checks, salt limitation, cholesterol control, ad-

herence to antihypertensives when prescribed).  

Scoring and definitions: Each knowledge item was 

scored 1 for correct and 0 for incorrect/“don’t 

know.” For comparability to recent diabetic cohorts 

in India and the region, we defined “sufficient” 

knowledge as a total score ≥60% of the maximum 

attainable points in a given domain and overall; 

“positive” attitude was defined a priori for favorable 

responses on key preventive attitude items; “good” 

practice captured self-reported regular engagement 

in recommended behaviours, using item-level 

thresholds consistent with prior KAP work in dia-

betics.  

Data collection and quality: Trained staff adminis-

tered the questionnaire in a face-to-face format, en-

suring neutrality and minimizing cueing. Data were 

checked for completeness at point-of-entry.  

Data Analysis: All collected data were entered into 

a Microsoft Excel spreadsheet and subsequently an-

alyzed using SPSS Version 20.0. Descriptive statis-

tics, including frequencies, percentages, means, and 

standard deviations, were used to summarize the so-

cio-demographic, clinical, knowledge, attitude, and 

practice variables.  

Results 

In this cross-sectional study conducted among 430 

diabetic patients at a tertiary care centre in Gujarat, 

India, the majority of participants were in the 50–65 

year age group (60.5%), with a mean age of 52.8 ± 

10.6 years, highlighting that most patients belonged 

to the high-risk age category for stroke. A slightly 

higher proportion were male (54.9%) compared to 

females (45.1%). Most patients were married (80%), 

reflecting a socially stable cohort, while smaller pro-

portions were single (9.8%), widowed (7.4%), or di-

vorced (2.8%). With respect to education, a consid-

erable proportion had studied up to secondary level 

(46%), while 28.9% had university-level education, 

and one-fourth (25.1%) had only primary education, 

suggesting moderate educational attainment overall. 

Urban residents comprised the majority (62.3%), 

though a significant fraction (37.7%) were from ru-

ral areas, ensuring representation of both community 

settings. Nearly half (43.3%) were engaged in 

skilled or unskilled work, while homemakers 

(29.8%) and unemployed/retired individuals (27%) 

formed the rest. The socioeconomic profile showed 

that most participants belonged to the middle 

(35.3%) and lower-middle classes (22.8%), while 

24.2% were in the upper-middle, 9.3% in the lower, 

and only 8.4% in the upper class (Table 1).
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Table 1: Socio-demographic characteristics of diabetic patients 

Socio-Demographic Details Frequency (n=430) Percentage (%) 

Age (years)   

18–35 52 12.1 

36–49 118 27.4 

50–65 260 60.5 

Mean ± SD 52.8 ± 10.6 – 

Gender   

Male 236 54.9 

Female 194 45.1 

Marital Status   

Single 42 9.8 

Married 344 80 

Divorced 12 2.8 

Widowed 32 7.4 

Education   

Up to Primary 108 25.1 

Higher Secondary 198 46 

University or Above 124 28.9 

Residence   

Urban 268 62.3 

Rural 162 37.7 

Occupation   

Skilled/Unskilled 186 43.3 

Homemaker 128 29.8 

Unemployed/Retired 116 27 

Socioeconomic Status   

Class I (Upper) 36 8.4 

Class II (Upper Middle) 104 24.2 

Class III (Middle) 152 35.3 

Class IV (Lower Middle) 98 22.8 

Class V (Lower) 40 9.3 

 

Table 2: Clinical profile of Diabetic patients 

Clinical Profile Frequency (n=430) Percentage (%) 

Type of Diabetes   

Type 1 28 6.5 

Type 2 396 93.1 

Gestational 6 1.4 

Duration of DM   

≤5 years 164 38.1 

>5 years 266 61.9 

Mean ± SD 7.9 ± 4.6 yrs – 

Comorbidities   

Hypertension 278 64.7 

Dyslipidemia 196 45.6 

Cardiovascular Disease 88 20.5 

Obesity (BMI ≥25) 204 47.4 

Chronic Kidney Disease 52 12.1 

Smoking >1 year 74 17.2 

Family History of Stroke   

Yes 94 21.9 

No 336 78.1 

HbA1c  (%)   

Good Control (≤7.0%) 124 28.8 

Fair Control (7.1–8.0%) 132 30.7 

Poor Control (>8.0%) 174 40.5 
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Among the 430 patients studied, the vast majority 

had Type 2 diabetes mellitus (93.1%), with only 

6.5% having Type 1 diabetes and 1.4% reporting 

gestational diabetes. The mean duration of diabetes 

was 7.9 ± 4.6 years, with nearly two-thirds of pa-

tients (61.9%) living with diabetes for more than 

five years. Comorbidities were highly prevalent in 

this group. Hypertension (64.7%) was the most fre-

quent, followed by obesity (47.4%) and 

dyslipidemia (45.6%). A smaller but notable propor-

tion had cardiovascular disease (20.5%) or chronic 

kidney disease (12.1%), both of which further ele-

vate stroke risk. Lifestyle-related risk factors were 

also observed, with 17.2% reporting smoking his-

tory of more than one year. A family history of 

stroke was noted in 21.9% of participants. Glycemic 

control was suboptimal in the cohort: only 28.8% 

achieved good control (HbA1c ≤ 7.0%), while 

30.7% had fair control, and a significant 40.5% had 

poor control (HbA1c > 8.0%). [Table 2].

 

Table 3: Knowledge, Attitude, and Preventive practices related to Stroke among Diabetic patients 

Knowledge Sufficient (%) Insufficient (%) 

General knowledge 210 (48.8%) 220 (51.2%) 

Warning sign/symptom knowledge 188 (43.7%) 242 (56.3%) 

Risk factor knowledge 204 (47.4%) 226 (52.6%) 

Diagnostic test knowledge 138 (32.1%) 292 (67.9%) 

Treatment knowledge 154 (35.8%) 276 (64.2%) 

Prevention knowledge 192 (44.7%) 238 (55.3%) 

Overall knowledge (adequate) 206 (47.9%) 224 (52.1%) 

Attitude Positive (%) Negative (%) 

Stroke is preventable 286 (66.5%) 144 (33.5%) 

Affects only rich people (agree) 54 (12.6%) 376 (87.4%) 

Monitoring BP is essential 324 (75.3%) 106 (24.7%) 

Lifestyle changes help prevention 298 (69.3%) 132 (30.7%) 

Heart disease should be treated 276 (64.2%) 154 (35.8%) 

Early diagnosis prevents complications 338 (78.6%) 92 (21.4%) 

Overall Attitude 292 (67.95) 224 (52.1%) 

Practice Good (%) Poor (%) 

Routine physical exercise 132 (30.7%) 298 (69.3%) 

Trying to lose weight 148 (34.4%) 282 (65.6%) 

Check BP regularly 178 (41.4%) 252 (58.6%) 

Avoid extra salt 204 (47.4%) 226 (52.6%) 

Control cholesterol levels 168 (39.1%) 262 (60.9%) 

Take prescribed anti-hypertensive meds 192 (44.6%) 238 (55.4%) 

Overall Practice 174 (40.5%) 256 (59.5%) 

 

The assessment of stroke-related knowledge among 

diabetic patients revealed considerable gaps. Less 

than half of the participants demonstrated adequate 

overall knowledge (47.9%), while a slight majority 

(52.1%) were insufficiently informed. Within spe-

cific domains, knowledge about general aspects of 

stroke (48.8%) and risk factors (47.4%) was rela-

tively better, but awareness of warning signs and 

symptoms (43.7%), prevention (44.7%), and espe-

cially diagnostic tests (32.1%) and treatment options 

(35.8%) remained suboptimal. This indicates that 

while patients may recognize stroke as a condition, 

detailed knowledge required for timely recognition 

and management is lacking (Table 3). 

In terms of attitude, most patients expressed positive 

beliefs towards stroke prevention. Nearly two-thirds 

(66.5%) believed stroke is preventable, while a large 

majority (75.3%) recognized the importance of 

monitoring blood pressure. Similarly, 69.3% agreed 

that lifestyle changes such as diet and exercise play 

a preventive role, and 78.6% emphasized early diag-

nosis as crucial to avoid complications. Notably, 

only a small proportion (12.6%) held the misconcep-

tion that stroke affects only wealthy individuals, 

suggesting that socio-cultural myths are less perva-

sive in this cohort. Overall, 67.9% displayed a posi-

tive attitude towards stroke prevention (Table 3). 

When preventive practices were examined, the find-

ings highlighted a clear knowledge–practice gap. 

Only 40.5% reported good preventive practices, 

with specific behaviors such as regular physical ac-

tivity (30.7%) and weight loss attempts (34.4%) be-

ing particularly low. Slightly better adherence was 

seen in avoiding excess salt (47.4%), monitoring 

blood pressure (41.4%), and taking prescribed anti-

hypertensive medications (44.6%). However, con-

sistent control of cholesterol levels was observed in 

less than 40% of patients. (Table 3)

. 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Prajapati et al.                                                                             International Journal of Pharmaceutical Quality Assurance 

286 

 

 
Figure 1: Overall Knowledge, Attitude, and Preventive practices among Diabetic patients 

 

Table 4: Sources of Information on Stroke Awareness Among Diabetic Patients 

Source of Information Frequency (n=430) Percentage (%) 

Healthcare staff 186 43.3 

TV and Radio 158 36.7 

Family and friends 148 34.4 

Health education material, posters & brochures 92 21.4 

Internet 74 17.2 

Newspaper and magazine 62 14.4 

 

When asked about their primary sources of infor-

mation regarding stroke, most patients reported 

learning from healthcare staff (43.3%), followed by 

television/radio (36.7%) and family and friends 

(34.4%). Traditional sources such as newspapers 

and magazines (14.4%) and printed health education 

materials like posters and brochures (21.4%) played 

a relatively smaller role. Meanwhile, the internet 

(17.2%) was cited by fewer patients, reflecting mod-

erate penetration of digital health information in this 

semi-urban/rural cohort (Table 4). 

Discussion 

This study aimed to assess stroke risk awareness and 

preventive practices among 430 patients with diabe-

tes attending a tertiary care center in Gujarat, India. 

Knowledge of Stroke: Our study found that 47.9% 

of diabetic patients had adequate overall knowledge 

of stroke, with specific knowledge gaps in warning 

signs (43.7% sufficient) and risk factors (47.4% suf-

ficient). This level of awareness is comparable to, 

and in some aspects slightly better than, findings 

from other studies in similar settings. For instance, 

Elshebiny et al. (2023) reported an overall good 

awareness level of 43.1% among diabetic patients in 

Saudi Arabia [11]. Jayakrishna B et al. (2024) found 

a similar figure of 45.1% good awareness among di-

abetic patients in Kerala, India [12]. Mekuria AB et 

al. (2022) reported an even lower 36.65% good 

knowledge among diabetic and hypertensive pa-

tients in Ethiopia [13]. These consistent findings 

across different regions suggest a widespread deficit 

in stroke knowledge among diabetic populations, 

underscoring the global challenge in disseminating 

crucial health information. 

However, our findings also indicate specific areas 

where knowledge is particularly low. For example, 

diagnostic test knowledge (32.1% sufficient) and 

treatment knowledge (35.8% sufficient) were nota-

bly poor. This aligns with Paramasivam et al. 

(2025), who noted that while three-fourths of their 

participants could identify at least one warning 

symptom, only 22.3% knew the brain was the pri-

mary organ involved, and only 21.6% correctly 

identified hypertension and diabetes as risk factors 

[15]. This suggests that general awareness of stroke 

symptoms might be present, but a deeper under-

standing of the disease’s mechanisms, diagnosis, 

and management is often lacking. The latest Indian 

studies, such as those highlighted by PMC (2024) 

and SPRINT INDIA (2025), emphasize the strong 

association between diabetes, hypertension, and 

dyslipidemia with stroke incidence [16, 17]. Despite 
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this, our study, and others, show that knowledge of 

these fundamental risk factors remains suboptimal 

among the target population. 

Attitude Towards Stroke Prevention: Our study 

revealed a generally positive attitude towards stroke 

prevention, with 67.9% of participants exhibiting a 

positive outlook. A significant majority (66.5%) be-

lieved stroke is preventable, and 75.3% recognized 

the importance of blood pressure monitoring. This 

positive attitude is a valuable asset for future inter-

ventions. Osman et al. (2024) also reported that 

68.5% of their hypertensive participants believed 

stroke is preventable, and 86.2% acknowledged the 

importance of regular blood pressure monitoring 

[18]. This suggests that while knowledge might be 

fragmented, there is a foundational belief in the effi-

cacy of preventive measures. The challenge lies in 

translating this positive attitude into concrete, con-

sistent preventive practices. 

Preventive Practices: Despite the positive atti-

tudes, the adoption of preventive practices was 

found to be suboptimal, with only 40.5% of partici-

pants reporting good practices. Specific areas of 

concern include routine physical exercise (30.7% 

good practice) and efforts to lose weight (34.4% 

good practice). This gap between attitude and prac-

tice is a common theme in public health research. 

Mekuria AB et al. (2022) reported a good prevention 

practice rate of 42.67%, which is very similar to our 

findings, further highlighting this discrepancy [13]. 

Osman et al. (2024) also found that despite good 

knowledge, their participants struggled to convert it 

into positive practice, with only 41.9% checking 

their blood pressure regularly and 37% taking their 

medications consistently [19]. Our study’s results 

for checking BP regularly (41.4% good) and taking 

prescribed anti-hypertensive medications (44.6% 

good) are consistent with these observations. 

The low engagement in physical activity and weight 

management is particularly concerning given the 

high prevalence of obesity (47.4%) and the well-es-

tablished role of lifestyle modifications in diabetes 

and stroke prevention. The latest Indian studies, 

such as the SPRINT INDIA trial (2023), reinforce 

that recurrent stroke and coronary artery disease are 

major predictors of mortality in India, with hyper-

tension and diabetes being significant risk factors 

[17]. This emphasizes the critical need for improved 

adherence to preventive practices, beyond just 

awareness. The Podder et al. (2020) study in North-

west India also found a surprisingly low level of 

awareness regarding diabetic comorbidities, includ-

ing stroke, and highlighted the need for policy 

changes to increase awareness and screening pro-

grams [20]. This aligns with our findings, suggesting 

that despite the prevalence of these conditions, the 

practical application of preventive knowledge is 

lacking. 

Implications for Public Health: The persistent gap 

between knowledge, attitude, and practice highlights 

the need for comprehensive and multi-faceted public 

health interventions. Simple awareness campaigns 

may not be sufficient; instead, programs should fo-

cus on translating knowledge into actionable behav-

iors. This could involve patient education that is not 

only informative but also practical, providing clear 

guidance on how to incorporate preventive measures 

into daily life. Culturally tailored educational mate-

rials, as suggested by the Frontiers (2025) study on 

improving stroke awareness, could be particularly 

effective in the Indian context [18]. Furthermore, 

healthcare providers play a crucial role in reinforc-

ing these messages and supporting patients in adopt-

ing healthier lifestyles. The findings from our study, 

combined with the insights from other Indian re-

search, provide a strong rationale for developing and 

implementing targeted educational programs and 

policy changes to improve stroke risk awareness and 

preventive practices among diabetic patients in Gu-

jarat and across India. 

Limitations 

This study has some limitations. Its cross-sectional 

design prevents causal inferences, and the single-

center setting in Gujarat, India, may limit generali-

zability. Convenient sampling could introduce se-

lection bias. Reliance on self-reported question-

naires raises risks of recall and social desirability 

bias. Lastly, while knowledge, attitude, and practice 

were assessed, the study did not explore specific bar-

riers or facilitators of preventive behaviors. 

Conclusion 

This study highlights a significant gap between pos-

itive attitudes towards stroke prevention and the ac-

tual adoption of preventive practices among diabetic 

patients in a tertiary care center in Gujarat, India. 

While nearly half of the participants demonstrated 

adequate overall stroke knowledge, and a majority 

held positive attitudes, their engagement in crucial 

preventive behaviors like regular exercise and 

weight management was notably low. These find-

ings underscore the urgent need for comprehensive, 

culturally sensitive educational interventions that 

not only enhance knowledge but also actively facil-

itate the translation of this knowledge into con-

sistent, actionable preventive practices. Addressing 

this gap is crucial for reducing the burden of stroke 

in this vulnerable population. 
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