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ABSTRACT 

Background: Diabetes mellitus is a major public health concern that requires active patient participation in 

treatment and self-management. Adequate knowledge and positive attitudes are essential for promoting 

appropriate self-care practices and preventing diabetes-related complications. However, evidence regarding 

diabetes-related knowledge, attitudes, and practices among patients receiving care at primary healthcare facilities 

in Pakistan remains limited. Objective: To assess knowledge, attitudes, and practices regarding diabetes mellitus 

and identify predictors of good self-care practices among patients attending primary healthcare settings in Lahore, 

Pakistan. Methods: A cross-sectional observational study was conducted among 180 adult patients with diabetes 

attending primary healthcare facilities in Lahore. Data were collected using a structured, interviewer-administered 

questionnaire covering sociodemographic characteristics, diabetes-related knowledge, attitudes toward disease 

management, and self-care practices. Descriptive statistics, chi-square tests, and multivariable logistic regression 

were used for data analysis. A p-value of <0.05 was considered statistically significant. Results: Of the 180 

participants, 54.4% had adequate knowledge of diabetes, 62.8% demonstrated positive attitudes toward diabetes 

management, and 41.7% reported good self-care practices. Higher educational attainment was significantly 

associated with adequate knowledge (OR 3.12; 95% CI 1.46–6.66; p=0.003). Participants with adequate 

knowledge (OR 3.47; 95% CI 1.84–6.55; p<0.001) and positive attitudes (OR 4.18; 95% CI 2.17–8.05; p<0.001) 

were more likely to demonstrate good practices. Medication adherence was reported by 68.9% of participants, 

whereas adherence to a recommended diabetic diet and regular physical activity was reported by only 39.4% and 

36.1%, respectively. In the adjusted analysis, adequate knowledge (adjusted OR 2.96; 95% CI 1.49–5.89; 

p=0.002), positive attitudes (adjusted OR 3.41; 95% CI 1.72–6.77; p<0.001), and higher education (adjusted OR 

2.18; 95% CI 1.07–4.45; p=0.031) independently predicted good self-care practices. Conclusion: Although more 

than half of the participants had adequate diabetes-related knowledge and positive attitudes, self-care practices 

remained suboptimal, particularly regarding diet and physical activity. Structured diabetes education, behavioural 

counseling, and patient-centered support should be integrated into primary healthcare services to improve diabetes 

self-management. 
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INTRODUCTION 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia resulting from defects 

in insulin secretion, insulin action, or both, and it represents one of the leading causes of cardiovascular disease, 

renal failure, blindness, and premature mortality worldwide (1). The global burden of diabetes continues to rise 

rapidly, particularly in low- and middle-income countries, where health systems face increasing pressure from 

long-term disease management and diabetes-related complications (2). Effective control of diabetes depends not 

only on pharmacological treatment but also on patients’ active participation in self-care behaviors, making patient-

centered management a cornerstone of diabetes control strategies (3). 

Knowledge, attitude, and practices (KAP) related to diabetes mellitus are widely recognized as critical 

determinants of disease outcomes. Adequate knowledge enables patients to understand disease mechanisms, 

recognize symptoms, adhere to medications, and adopt preventive behaviors, while positive attitudes influence 
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motivation, treatment compliance, and engagement with health care services (4). Conversely, inappropriate 

practices such as poor dietary habits, physical inactivity, and irregular monitoring of blood glucose levels 

contribute to poor glycemic control and accelerate the development of complications (5). Evidence from previous 

studies suggests that even when patients possess reasonable knowledge about diabetes, this does not consistently 

translate into optimal self-care practices, indicating a complex interplay between cognitive, behavioral, and 

contextual factors (6). 

In South Asia, including Pakistan, the prevalence of diabetes mellitus has increased substantially due to rapid 

urbanization, sedentary lifestyles, unhealthy dietary patterns, and population aging (7). Pakistan is currently 

among the countries with the highest number of adults living with diabetes, and projections indicate a continued 

rise in prevalence over the coming decades (8). Despite this growing burden, diabetes-related complications 

remain common, largely due to delayed diagnosis, limited access to structured education, and suboptimal self-

management practices among patients (9). Primary health care settings serve as the first and most frequent point 

of contact for patients with diabetes and therefore play a pivotal role in patient education, counseling, and long-

term disease monitoring. 

Previous KAP studies on diabetes have demonstrated considerable variation in patient knowledge levels, attitudes, 

and self-care behaviors across different populations and health care settings (10,11). However, much of the 

available evidence from Pakistan has focused on tertiary care hospitals or community-based surveys, with 

comparatively limited data derived from primary health care facilities, where the majority of patients receive 

routine diabetes care (12). Moreover, there is a lack of integrated assessment examining knowledge, attitude, and 

practices simultaneously among patients attending primary health care settings in large urban centers such as 

Lahore. This gap limits the ability of health planners and clinicians to design targeted educational interventions 

tailored to primary care populations. 

Understanding the existing levels of diabetes-related knowledge, attitudes, and practices among patients attending 

primary health care facilities is essential for identifying gaps in patient education and for strengthening self-

management support within routine care. Therefore, the objective of this study was to assess the knowledge, 

attitude, and practices regarding diabetes mellitus among patients attending primary health care settings in Lahore 

using a cross-sectional study design (13). 

MATERIALS AND METHODS 

A cross-sectional observational study was conducted in primary health care settings in Lahore, Pakistan, over a 

defined data collection period. This study design was selected to assess the prevailing levels of knowledge, 

attitude, and practices (KAP) regarding diabetes mellitus among patients at a single point in time, which is 

appropriate for identifying gaps in awareness and self-care behaviors within routine primary care populations (14). 

Adult patients were approached consecutively during regular clinic hours to minimize selection related to 

appointment timing. All eligible participants were informed about the study objectives and procedures, and written 

informed consent was obtained prior to participation. 

The study population comprised adult patients aged 18 years and above who were attending primary health care 

facilities for diabetes-related or general medical consultations. Patients with a confirmed diagnosis of diabetes 

mellitus or those receiving diabetes-related counseling were included. Individuals who were severely ill, 

cognitively impaired, or unwilling to participate were excluded to ensure reliable responses. A non-probability 

convenience sampling technique was employed due to feasibility constraints inherent to busy primary care 

settings; however, recruitment across multiple centers and different days was undertaken to enhance sample 

heterogeneity and reduce selection bias. Data were collected using a structured, interviewer-administered 

questionnaire developed based on previously published and widely used diabetes KAP instruments (15,16). The 

questionnaire consisted of four sections: socio-demographic characteristics, knowledge related to diabetes 

mellitus, attitude toward diabetes management, and self-care practices. The knowledge domain assessed 

understanding of disease causes, symptoms, complications, and preventive measures. The attitude domain 

evaluated beliefs, perceptions, and motivation regarding diabetes control and treatment adherence. The practices 

domain assessed routine behaviors including dietary adherence, physical activity, medication compliance, blood 

glucose monitoring, and follow-up visits. Responses were scored using predefined criteria, and overall KAP levels 

were categorized as adequate or inadequate knowledge, positive or negative attitude, and good or poor practices 

based on established cut-off values used in similar studies (17). 
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Several measures were implemented to reduce information bias and enhance data quality. Interviews were 

conducted by trained data collectors using standardized instructions to ensure consistency in questionnaire 

administration. Participants were assured of confidentiality and informed that their responses would not affect 

their clinical care, thereby minimizing social desirability bias. Potential confounding by age, gender, and duration 

of diabetes was addressed analytically by including these variables in multivariable models, given their established 

associations with diabetes-related knowledge and self-care behaviors (18). 

The sample size was set at 180 participants to estimate KAP levels with acceptable precision, assuming moderate 

prevalence of adequate knowledge and good practices, a 95% confidence level, and a feasible recruitment target 

within the study period. Data were entered into a secure, password-protected database and double-checked for 

accuracy. Statistical analysis was performed using SPSS (IBM Corp., Armonk, NY). Categorical variables were 

summarized as frequencies and percentages, while continuous variables were summarized as means and standard 

deviations. Associations between KAP domains and participant characteristics were examined using chi-square 

tests, and multivariable logistic regression analysis was conducted to identify independent predictors of good self-

care practices. A two-sided p-value of <0.05 was considered statistically significant. Ethical approval for the study 

was obtained from the relevant institutional ethics review committee in Lahore, and all procedures were conducted 

in accordance with the principles outlined in the Declaration of Helsinki for research involving human participants 

(19). Data integrity and reproducibility were ensured through predefined variable coding, standardized data 

collection procedures, and restricted access to anonymized study data limited to the research team. 

RESULTS 

A total of 180 patients attending primary health care facilities in Lahore were included in the analysis. Slightly 

more than half of the participants were male (54.4%), and the largest proportion belonged to the 31–50 years age 

group (46.1%). One-quarter of the participants were older than 50 years, while 28.9% were aged between 18 and 

30 years. More than half of the participants (58.3%) reported a duration of diabetes exceeding five years. 

Regarding educational status, 35.6% had primary education or below, 39.4% had secondary education, and 25.0% 

had attained higher education (Table 1). Overall, adequate knowledge regarding diabetes mellitus was observed 

in 54.4% of participants, while 62.8% demonstrated a positive attitude toward diabetes management. In contrast, 

only 41.7% of participants reported good self-care practices, indicating a substantial gap between knowledge, 

attitudes, and actual behaviors (Table 2). Analysis of factors associated with adequate knowledge revealed that 

educational level was a significant determinant. Participants with higher education had a markedly greater 

likelihood of possessing adequate knowledge compared with those with secondary or lower education (75.6% vs 

47.4%; OR 3.12; 95% CI 1.46–6.66; p=0.003). No statistically significant associations were observed between 

adequate knowledge and gender or age group (Table 3). A strong relationship was observed between knowledge, 

attitude, and self-care practices. Participants with adequate knowledge were more than three times as likely to 

report good practices compared with those with inadequate knowledge (53.1% vs 28.0%; OR 3.47; 95% CI 1.84–

6.55; p<0.001). Similarly, a positive attitude toward diabetes management was strongly associated with good 

practices, with over half of participants with positive attitudes demonstrating good practices compared with 25.4% 

among those with negative or neutral attitudes (OR 4.18; 95% CI 2.17–8.05; p<0.001) (Table 4). Evaluation of 

specific self-care behaviors showed that medication adherence was the most commonly reported practice, with 

68.9% of participants reporting regular adherence. In contrast, adherence to recommended diabetic diets (39.4%) 

and regular physical activity (36.1%) were notably low. Routine blood glucose monitoring was practiced by 44.4% 

of participants, while regular follow-up visits were reported by 51.1% (Table 5). In multivariable logistic 

regression analysis, adequate knowledge (adjusted OR 2.96; 95% CI 1.49–5.89; p=0.002), positive attitude 

(adjusted OR 3.41; 95% CI 1.72–6.77; p<0.001), and higher educational attainment (adjusted OR 2.18; 95% CI 

1.07–4.45; p=0.031) remained independent predictors of good self-care practices after adjustment for age and 

gender. Duration of diabetes and age were not independently associated with good practices in the adjusted model 

(Table 6). 

Table 1. Socio-Demographic Characteristics of Participants (n = 180) 

Variable Category n (%) 

Gender Male 98 (54.4) 
 Female 82 (45.6) 

Age group (years) 18–30 52 (28.9) 
 31–50 83 (46.1) 
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 >50 45 (25.0) 

Duration of diabetes ≤5 years 75 (41.7) 
 >5 years 105 (58.3) 

Education level Primary or below 64 (35.6) 
 Secondary 71 (39.4) 
 Higher 45 (25.0) 

Table 2. Overall, Knowledge, Attitude, and Practice Levels (KAP) (n = 180) 

Domain Category n (%) 

Knowledge Adequate 98 (54.4) 
 Inadequate 82 (45.6) 

Attitude Positive 113 (62.8) 
 Negative/Neutral 67 (37.2) 

Practices Good 75 (41.7) 
 Poor 105 (58.3) 

Table 3. Association of Socio-Demographic Factors with Adequate Knowledge (n = 180) 

Variable Category Adequate knowledge n/N (%) Odds Ratio (95% CI) p-value 

Gender Male 58/98 (59.2) 1.43 (0.79–2.61) 0.232 
 Female 40/82 (48.8) Reference — 

Age group ≤50 years 74/135 (54.8) 1.07 (0.56–2.05) 0.838 
 >50 years 24/45 (53.3) Reference — 

Education Higher 34/45 (75.6) 3.12 (1.46–6.66) 0.003 
 ≤Secondary 64/135 (47.4) Reference — 

Table 4. Association of Knowledge and Attitude with Good Practices (n = 180) 

Variable Category Good practices n/N (%) Odds Ratio (95% CI) p-value 

Knowledge Adequate 52/98 (53.1) 3.47 (1.84–6.55) <0.001 
 Inadequate 23/82 (28.0) Reference — 

Attitude Positive 58/113 (51.3) 4.18 (2.17–8.05) <0.001 
 Negative/Neutral 17/67 (25.4) Reference — 

Table 5. Diabetes Self-Care Practices by Specific Behaviors (n = 180) 

Practice Yes n (%) No n (%) 

Regular medication adherence 124 (68.9) 56 (31.1) 

Adherence to diabetic diet 71 (39.4) 109 (60.6) 

Regular physical activity 65 (36.1) 115 (63.9) 

Routine blood glucose monitoring 80 (44.4) 100 (55.6) 

Regular follow-up visits 92 (51.1) 88 (48.9) 

Table 6. Multivariable Logistic Regression Analysis: Predictors of Good Practices (n = 180) 

Predictor Adjusted OR 95% CI p-value 

Adequate knowledge 2.96 1.49–5.89 0.002 

Positive attitude 3.41 1.72–6.77 <0.001 

Higher education 2.18 1.07–4.45 0.031 

Duration of diabetes >5 years 1.29 0.67–2.49 0.441 

Age >50 years 1.11 0.54–2.28 0.771 

DISCUSSION 

This cross-sectional study provides insight into the levels of knowledge, attitude, and practices regarding diabetes 

mellitus among patients attending primary health care settings in Lahore. The findings indicate that while more 

than half of the participants demonstrated adequate knowledge and nearly two-thirds exhibited a positive attitude 

toward diabetes management, fewer than half reported good self-care practices. This discrepancy highlights a 

critical gap between awareness and actual behavior, a pattern that has been consistently reported in diabetes-

related KAP studies across diverse populations (20,21). 

The proportion of participants with adequate knowledge observed in this study is comparable to findings from 

similar studies conducted in urban primary care settings in South Asia, where moderate levels of diabetes 

awareness have been documented (22). Higher educational attainment emerged as a significant determinant of 
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adequate knowledge, underscoring the role of formal education in facilitating understanding of chronic disease 

processes and management principles. This association aligns with existing evidence suggesting that education 

enhances health literacy, which in turn influences patients’ ability to comprehend medical advice and engage in 

self-care behaviors (23). 

Attitudes toward diabetes management were generally positive among participants, with a majority expressing 

belief in the controllability of diabetes through treatment and lifestyle modification. Positive attitudes were 

strongly associated with good self-care practices, even after adjustment for potential confounders. This finding 

supports behavioral models that emphasize the role of individual perceptions, motivation, and self-efficacy in 

translating knowledge into action (24). Patients who perceive diabetes as manageable and believe in the 

effectiveness of lifestyle changes are more likely to adhere to recommended practices. 

Despite relatively favorable knowledge and attitudes, self-care practices were suboptimal, particularly in relation 

to dietary adherence and physical activity. While medication adherence was reported by nearly two-thirds of 

participants, fewer than 40% followed recommended dietary guidelines or engaged in regular physical activity. 

Similar gaps have been reported in previous studies, suggesting that lifestyle modification remains one of the most 

challenging aspects of diabetes management (25). Cultural dietary preferences, limited access to structured 

counseling, time constraints, and lack of supportive environments for physical activity may contribute to poor 

adherence to lifestyle recommendations in primary care populations (26). 

The strong independent association between adequate knowledge, positive attitude, and good practices observed 

in the multivariable analysis highlights the interrelated nature of KAP domains. However, the persistence of poor 

practices among a substantial proportion of knowledgeable patients indicates that information alone is insufficient 

to change behavior. This underscores the need for comprehensive, behaviorally informed interventions that go 

beyond knowledge dissemination to address motivational, social, and structural barriers to self-care (27). 

Primary health care settings represent a critical platform for implementing such interventions, as they provide 

ongoing contact with patients and opportunities for repeated counseling and follow-up. Integrating structured 

diabetes education programs, personalized goal-setting, and culturally appropriate lifestyle counseling into routine 

primary care services may enhance self-care practices and improve long-term outcomes (28). Training primary 

health care providers in patient-centered communication and behavioral change techniques may further strengthen 

diabetes management at this level of care. 

Several limitations should be considered when interpreting these findings. The cross-sectional design precludes 

causal inference, and the use of convenience sampling may limit generalizability beyond the study population. 

Additionally, self-reported practices may be subject to recall and social desirability bias. Nevertheless, the study 

provides valuable local evidence on diabetes-related knowledge, attitudes, and practices among primary care 

patients in Lahore and addresses an important gap in the existing literature. 

Overall, the findings emphasize that improving diabetes outcomes in primary health care settings requires a 

multifaceted approach that combines patient education with strategies to foster positive attitudes and facilitate 

sustainable behavior change, particularly in lifestyle-related practices (29). 

CONCLUSION 

This study demonstrates that while a substantial proportion of patients attending primary health care settings in 

Lahore possess adequate knowledge and positive attitudes toward diabetes mellitus, self-care practices remain 

insufficient. Adequate knowledge, positive attitude, and higher educational attainment were identified as key 

predictors of good diabetes-related practices, highlighting the interconnected nature of these domains. The 

observed gap between awareness and behavior underscores the need for comprehensive diabetes management 

strategies that extend beyond information provision to address behavioral and contextual barriers. Strengthening 

structured diabetes education, continuous counseling, and patient-centered support within primary health care 

services may play a critical role in improving self-care practices and reducing the risk of diabetes-related 

complications. 
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