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Abstract 
Infectious diseases remain a major public health concern in rural Punjab, Pakistan, where limited infrastructure, 

inadequate training of healthcare providers, and low patient awareness hinder effective management. This study 

aimed to evaluate the determinants of infectious disease management in family medicine clinics across rural Punjab, 

focusing on infrastructure readiness, service provider capacity, prescribing practices, and community awareness. A 

mixed-methods case study design was employed across 15 family medicine clinics in three rural districts of Punjab. 

Quantitative data were collected from 150 healthcare providers (physicians, nurses, paramedics) and 375 patients using 

facility assessments, provider surveys, prescription audits, and patient exit interviews. Multiple regression analysis 

was conducted to examine predictors of rational prescribing, diagnostic accuracy, and treatment adherence. Qualitative 

data from key informant interviews with district health officers provided contextual insights. Only 42% of clinics were 

equipped with complete infection prevention and control kits, while 35% had functional diagnostic tools. Provider 

training coverage remained low (38%), with inappropriate antibiotic prescribing reported in 40% of cases. Regression 

analysis revealed that provider training and guideline access significantly predicted rational antibiotic prescribing (β 

= 0.46, p < .01). Infrastructure availability was associated with improved diagnostic accuracy (β = 0.41, p < .05), and 

community health education strongly predicted treatment adherence (β = 0.52, p < .01). We concluded that 

strengthening service provider training, improving infrastructure readiness, and enhancing community health 

education are critical to improving infectious disease management in rural Punjab. Integrated interventions addressing 

these determinants can reduce inappropriate prescribing, improve diagnostic accuracy, and enhance treatment 

adherence in rural healthcare settings.  
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1. Introduction 

Infectious diseases remain a leading cause of 

morbidity and mortality in many low and middle-

income countries, particularly in rural areas where 

healthcare infrastructure tends to be weaker, 

diagnostic tools are limited, and access to trained 

health personnel is uneven (Khan et al., 2025). In 

Punjab province of Pakistan, although the health 

system has made strides in expanding primary 

care through Basic Health Units (BHUs) and Rural 

Health Centers (RHCs), many rural clinics still 

struggle with missing or non‐functional 
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equipment, gaps in infection prevention and 

control (IPC) measures, inconsistencies in 

guideline availability, and frequent staff vacancies 

(Gillani et al., 2021). These systemic and clinic-

level challenges affect how family medicine clinics 

manage common infectious conditions such as 

acute respiratory infections, diarrheal diseases, 

skin infections, and gastrointestinal infections in 

the rural population. 

Another critical factor is antibiotic prescribing and 

antimicrobial resistance (AMR). In Pakistan, 

irrational antibiotic use at the primary health level 

is commonly reported (Qureshi et al., 2019), 

including high rates of inappropriate 

prescriptions, over-the-counter access, self-

medication, and patient demand for antibiotics 

even when they are not clinically indicated (Awan 

et al., 2022). Furthermore, patient‐level factors 

such as knowledge, attitudes, cultural norms, and 

health-seeking behaviors play a significant role in 

both delays in presentation and adherence to 

treatment. The interactions among infrastructure, 

staff training, patient/community education, and 

system-level policies contribute substantially to 

the quality of infectious disease management. 

The present study investigates the role of clinic-

level infrastructure, including infection 

prevention and control measures and the 

availability of diagnostic tools, as well as 

healthcare provider training and patient or 

community health education, in shaping the 

management of infectious diseases in rural family 

medicine clinics in Punjab (Ali, 2024). The 

emphasis is on the effect of these factors on the 

diagnostic accuracy, adherence to clinical 

guidelines, and rational application of antibiotics. 

Dependent variables include the quality-of-care 

provision that is measured by the quality of 

patient care provided by proper diagnosis and 

treatment; patient health outcomes by recovery 

rates and thereby avoidance of complications; and 

lastly, the healthcare utilization patterns if the 

patient was referred to a hospital, was 

hospitalized, and did follow-up appointments 

(Heidarzadeh et al., 2023). Through the review of 

the relationships in the rural Punjab setting, the 

paper aims to understand the determining factors 

on how to enhance the management of infectious 

diseases and empowering the people towards the 

achievement of better health under resource-

restricted environments. 

The primary objectives were to assess the 

infrastructure readiness and availability of 

infection prevention and control (IPC) materials in 

rural family medicine clinics, examine the 

knowledge, training status, and prescribing 

practices of healthcare providers, investigate the 

awareness and treatment adherence among 

patients regarding infectious diseases; and explore 

the relationship between provider training, 

infrastructure, and community awareness with 

clinical outcomes such as rational prescribing, 

diagnostic accuracy, and treatment adherence. 

 

2. Methods & Materials 

To achieve these objectives, a mixed-methods case 

study design was employed, integrating both 

quantitative and qualitative approaches (Figure 1). 

The study population comprised three key 

groups: healthcare providers, including 

physicians, nurses, and paramedical staff working 

in family medicine clinics; patients attending these 

clinics with suspected infectious diseases; and 

district health officials responsible for policy 

oversight and system-level decision-making. 

The study was conducted across 15 family 

medicine clinics located in three rural districts of 

Punjab, selected based on their high infectious 

disease burden, geographic diversity, and 

resource variability. A purposive sampling 

technique was adopted to ensure that clinics with 

varying infrastructure capacity and staff expertise 

were included. In total, 150 healthcare providers 

(70 physicians, 50 nurses, 30 paramedics) and 375 

patients were surveyed, while key informant 

interviews were conducted with district health 

officers to capture contextual insights into 

systemic challenges (Ahmed et al., 2023). 
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Figure 1: Conceptual Framework of the Study: Management of Infectious Disease in Family Medicine Clinics: 

A Case from Punjab. 

 

 
 

 

Data collection involved multiple tools and 

techniques. A facility assessment checklist was 

used to evaluate infrastructure and the availability 

of IPC materials. Healthcare provider surveys and 

knowledge tests measured clinical competence, 

access to guidelines, and prescribing practices. 

Patient exit interviews captured awareness, 

treatment adherence, and satisfaction with care. 

Additionally, prescription audits were conducted 

to evaluate the appropriateness of antibiotic 

prescribing against standard treatment guidelines. 

Qualitative data from key informant interviews 

provided a deeper understanding of policy 

implementation, supervision practices, and 

district-level health system barriers (Al Ghamdi et 

al., 2019). 

Quantitative data were analyzed using descriptive 

statistics to summarize infrastructure gaps, 

knowledge levels, and prescribing patterns, 

followed by multiple regression analysis to 

determine the predictors of rational prescribing, 

diagnostic accuracy, and treatment adherence. 

Qualitative data were subjected to thematic 

analysis using Braun and Clarke’s (2006) 

framework to identify recurrent themes related to 

infrastructure challenges, provider training needs, 

and patient education barriers. 

The mixed-methods approach allowed 

triangulation of findings, strengthening the 

reliability and validity of the study outcomes. This 

integrated methodology ensured that both 

measurable clinical indicators and contextual 

factors influencing infectious disease management 

were comprehensively assessed in the rural 

healthcare settings of Punjab. 

 

3. Results 

The study revealed substantial infrastructure and 

training gaps across rural family medicine clinics 

in Punjab. Of the 15 clinics assessed, only 42% had 

complete infection prevention and control (IPC) 

kits, while 35% possessed functional diagnostic 

tools. Moreover, 50% reported frequent stockouts 

of essential medicines, underscoring challenges in 

maintaining continuity of care (Table 1).  

Healthcare provider knowledge scores averaged 

65.4% (SD = 12.1), with only 38% having received 

any formal infectious disease training in the 

preceding two years. Prescribing audits indicated 

78% of patients were prescribed antibiotics, yet 

40% of these prescriptions deviated from standard  
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Table 1: Descriptive Statistics of Key Variables in Rural Family Medicine Clinics (N = 15 Clinics, 150 Providers, 

375 Patients). 

 

Variable M / % (SD) 

Infrastructure Readiness (%) 42 

Diagnostic Tool Availability (%) 35 

Medicine Stockouts (%) 50 

Provider Knowledge Score (%) 65.4 (12.1) 

Provider Formal Training (%) 38 

Antibiotic Prescriptions (%) 78 

Inappropriate Prescriptions (%) 40 

Patient Hygiene Awareness (%) 28 

 

 

treatment guidelines, suggesting irrational 

antibiotic use (Table 1).  

Patient exit interviews revealed limited awareness 

regarding hygiene and infection prevention 

practices, with only 28% demonstrating adequate 

knowledge of preventive behaviors. Key 

informant interviews with district health officials 

highlighted inconsistent policy enforcement, lack 

of supervision, and limited training budgets as 

systemic barriers (Table 1).  

Multiple regression analysis confirmed that 

provider training and access to clinical guidelines 

significantly improved rational antibiotic 

prescribing (β = 0.46, p < .01). Infrastructure 

availability was positively associated with 

diagnostic accuracy (β = 0.41, p < .05), while 

community health education strongly predicted 

treatment adherence (β = 0.52, p < .01) (Table 2).  

 

4. Discussion 

The findings of this study indicate that rural 

family medicine clinics in Punjab face multi-level 

challenges affecting the management of infectious 

diseases. The limited availability of IPC materials 

and diagnostic tools reflects a broader issue of 

healthcare infrastructure investment in rural 

Pakistan. The findings are also supported by (Kaur 

& Singh, 2022b). Similar studies in South Asia 

have reported that the lack of diagnostic capacity 

leads to empirical antibiotic prescribing and 

increased antimicrobial resistance (World Health, 

2025) . 

The low coverage of provider training and reliance 

on outdated clinical knowledge likely contribute 

to irrational prescribing practices, as highlighted 

by the significant association between training 

access and rational antibiotic use. These results 

align with previous research from rural India and 

Nepal, demonstrating that continuing medical 

education directly improves adherence to 

standard treatment protocols (Draganski & May, 

2008). 

The strong link between community health 

education and treatment adherence emphasizes 

the need for behavioral and preventive 

interventions alongside clinical improvements. 

The findings are also supported by (Sheikh et al., 

2025). Studies in similar rural contexts have shown 

that health literacy campaigns can significantly 

improve patient compliance, reduce treatment 

default rates, and enhance public health outcomes 

(Khan et al., 2025). 

System-level barriers, including weak policy 

enforcement and limited resource allocation, were 

highlighted by district health officers. These 

findings mirror global evidence from LMICs, 

indicating that governance and financing 

constraints undermine rural healthcare delivery 

and infection control measures (Farooqui, 2024). 

This study provides evidence that infrastructure 

readiness, provider training, community  
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Table 2: Regression Analysis Predicting Infectious Disease Management Outcomes. 

 

Predictor Dependent Variable β p 

Provider Training & Guideline Access Rational Antibiotic 

Prescribing 

0.46 < .01 

Infrastructure Availability Diagnostic Accuracy 0.41 < .05 

Community Health Education Treatment Adherence 0.52 < .01 

Note. β = Standardized regression coefficient. p < .05 indicates statistical significance.  

 

education, and system-level policy enforcement 

are interlinked determinants of effective infectious 

disease management in rural Punjab. The findings 

indicate three key implications of policy and 

practice: the enhancement of healthcare facilities 

through access to IPC materials, diagnostic 

equipment, and stable access to medications are 

prerequisites to proper diagnosis and treatment. 

The irrational use of antibiotics and poor patient 

safety may be reduced by scaling up provider 

training programs and regular access to updated 

clinical guidelines, and the overall treatment 

adherence and preventive behavior can be 

improved by investing in community health 

education to decrease the total burden of 

infectious diseases. 

There is a need to adopt a multi-component, 

integrated approach to improving the 

management outcomes of infectious diseases in 

rural family medicine centers in Punjab and other 

settings that have limited resources. 

 

5. Conclusions & Recommendations 

Considering the findings of this paper, some 

evidence-based practice recommendations may 

help to enhance the control of infectious diseases 

in the rural family medicine clinics of Punjab: 

i. Infrastructure Strengthening: 

Considerable focus should be given by 

provincial health departments on 

infrastructure improvement to ascertain 

the provision of IPC materials, diagnostic 

materials, and the adequate supply of 

essential medicines in the rural clinics to 

avoid such shortages in the future. This 

involves the incorporation of electronic 

inventory management methods to avoid 

stockouts and delays. 

ii. Continuing Professional Development 

(CPD): The family physician, nurses, and 

paramedics should be provided with 

ongoing education exercises through on-

the-job training, refresher courses, as well 

as online learning. Training has its role in 

concentrating attention on antibiotic 

stewardship to address practices aimed at 

controlling infections and how the 

diagnostics would alleviate incorrect 

practices, prescribing roles, and better 

clinical judgment making. 

iii. Intervention through Local Health 

Education: Massive media campaigns shall 

be launched to increase health literacy 

concerning hygiene issues, prevention of 

infections, and medication adherence. 

Outreach can be increased by the efforts to 

establish contact with the local schools and 

community organizations, along with the 

media. 

iv. Policy implementation and control: As 

part of implementation, there should be 

regular introduction of monitoring and 

evaluation tools so that compliance with 

clinical guidelines can be met. Incentives 

should be performance-related and 

applied to enhance compliance in the 

clinics through the achievement of 

performance versus infection standards 

and prescribing standards. 

v. Digital Health Technology Integration: 

Telemedicine software and electronic 

prescriptions may assist in integrating the 
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standardization of treatment plans, clinical 

support in real-time, and remote 

healthcare provider on-the-job training in 

remote locations. 

vi. Collaborative Research and Pilot 

Programs: Universities, public health 

bodies, and non-governmental 

organizations should be engaged to 

establish pilot integrated intervention 

programs involving infrastructure 

improvements, provider training, and 

directing activities towards large-scale 

operation, grounded on these results. 

vii. Building flow in Referral Networks: 

Creating a formal referral system between 

rural primary healthcare clinics and 

tertiary hospitals will enhance continuity 

of care in complicated cases of infectious 

diseases that need advanced insurance. 
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