
Bulletin of Health Services Research 
 

 33 

 

Bulletin of Health Services Research 

VOL:01 ISSUE: 01 

https://bhsr.online 

P-ISSN: 3105-112X 

E-ISSN: 3105-1138 

EVALUATING THE IMPACT OF HEALTH 

INFORMATION SYSTEMS ON SERVICE DELIVERY 

EFFICIENCY IN PUBLIC HOSPITALS 

Dr. Ayesha Tariq Department of Health Informatics, 

Lahore University of Management 

Sciences (LUMS), Lahore, Pakistan. 

Abstract  

Health Information Systems (HIS) have become essential tools in improving service 

delivery efficiency in public hospitals. This study evaluates the impact of HIS 

implementation on the operational efficiency of public healthcare institutions in 

Pakistan. Specifically, the research focuses on how HIS affects patient care, resource 

management, and administrative processes in public hospitals. The study employs a 

mixed-methods approach, integrating quantitative data on hospital performance 

metrics before and after HIS adoption, along with qualitative interviews from 

healthcare professionals. The findings suggest that HIS implementation has led to 

significant improvements in service delivery efficiency, patient satisfaction, and 

decision-making processes, but challenges such as data security and infrastructure 

limitations persist. This paper concludes with policy recommendations for enhancing 

HIS effectiveness in Pakistan's public healthcare system 

Keywords: Health Information Systems (HIS), Service Delivery Efficiency, Public Hospitals, 

Healthcare Informatics. 

INTRODUCTION 

Health Information Systems (HIS) have transformed the healthcare sector by enabling better 

management of patient data, streamlining administrative processes, and improving healthcare 

outcomes. In public hospitals, HIS can potentially increase efficiency by reducing errors, 

improving patient flow, and optimizing resource allocation. However, the impact of HIS on service 

delivery efficiency remains understudied, especially in developing countries like Pakistan, where 

healthcare systems face challenges such as limited resources, outdated infrastructure, and a lack 
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of skilled professionals. This study aims to fill this gap by evaluating the effect of HIS 

implementation on service delivery efficiency in public hospitals in Pakistan. 

LITERATURE REVIEW 

1. Global Perspective on Health Information Systems (HIS) 

Overview of HIS Applications in Developed Countries: Health Information Systems (HIS) are 

integral components of healthcare infrastructure in developed countries. In these settings, HIS 

primarily focuses on improving patient care quality, enhancing the efficiency of healthcare 

delivery, and facilitating data-driven decision-making. HIS applications include Electronic Health 

Records (EHR), Hospital Management Information Systems (HMIS), telemedicine platforms, and 

Health Information Exchange (HIE) networks. These systems streamline clinical workflows, 

improve patient-provider communication, and reduce human errors, thereby optimizing overall 

healthcare service delivery. 

Key Findings from International Studies on HIS and Healthcare Efficiency: International 

studies have demonstrated the transformative effect of HIS on healthcare efficiency. For instance, 

a study by Greenhalgh et al. (2017) highlighted that HIS implementation in hospitals across Europe 

and North America reduced administrative costs, minimized medication errors, and improved 

clinical outcomes. Similarly, the use of EHRs in the United States has been shown to increase the 

accuracy of diagnoses and treatment plans, leading to better patient outcomes (Jha et al., 2010). 

Furthermore, HIS has significantly reduced patient wait times, as hospitals can quickly access and 

share patient data, leading to faster decision-making and treatment (Buntin et al., 2011). In Canada, 

HIS applications in emergency departments have led to a reduction in misdiagnoses and facilitated 

faster emergency response times (Häyrinen et al., 2008). 

These studies underscore the positive relationship between HIS adoption and healthcare service 

efficiency, particularly in developed countries where infrastructure and resources are typically 

more advanced. 

2. HIS in Developing Countries 

Challenges of HIS Adoption in Resource-Limited Settings: In developing countries, the 

adoption of Health Information Systems (HIS) faces numerous challenges, which hinder the full 

realization of their potential. Key challenges include: 

• Inadequate Infrastructure: Many healthcare institutions in developing countries lack the 

necessary infrastructure, including reliable internet connectivity, modern hardware, and data 

storage facilities. These limitations can significantly impede the effective implementation and 

functioning of HIS. 
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• Financial Constraints: The high initial costs of HIS implementation, including software 

development, hardware acquisition, and ongoing maintenance, are often prohibitive for 

resource-constrained healthcare systems. 

• Lack of Skilled Workforce: Developing countries often face shortages in trained healthcare 

IT professionals, which hinders the installation, management, and optimization of HIS 

(Albrecht et al., 2016). 

• Resistance to Change: Healthcare workers may be resistant to adopting new technologies, 

especially in environments where traditional systems have been used for decades. This 

resistance is often compounded by a lack of training and support, which can lead to 

inefficiencies in HIS adoption (Adusei et al., 2020). 

Previous Research on HIS in Pakistan’s Public Hospitals: In Pakistan, the implementation of HIS 

in public hospitals has been slow and uneven. While some hospitals in urban areas have integrated 

EHRs and basic hospital management systems, many rural hospitals still rely on manual record-

keeping. Research conducted by Ijaz et al. (2019) showed that HIS adoption in public hospitals 

has had positive effects on administrative efficiency, reducing patient registration times and 

enhancing record-keeping accuracy. However, challenges such as poor internet connectivity, lack 

of skilled staff, and limited funding have hindered the widespread use of HIS across the country. 

A study by Asghar et al. (2020) identified barriers to HIS implementation, such as insufficient 

governmental support, inadequate training programs for healthcare workers, and data security 

concerns. 

Research on HIS's direct impact on service delivery efficiency in Pakistan's public healthcare 

system is sparse. While there are studies on the technical and infrastructural aspects of HIS, few 

have focused on evaluating its effects on healthcare efficiency, patient care, and overall hospital 

performance. 

3. Gaps in Literature 

Need for Focused Research on HIS’s Impact on Service Delivery Efficiency in Pakistan: Despite 

the increasing adoption of HIS in Pakistan, there is a significant gap in the literature regarding its 

direct impact on service delivery efficiency in public hospitals. Most existing studies have focused 

on the technical aspects of HIS implementation, such as the challenges faced by hospitals in 

adopting these systems, without delving deeply into how HIS actually affects healthcare outcomes 

such as patient wait times, resource allocation, and treatment quality. 

Furthermore, while global studies provide valuable insights into the potential benefits of HIS, the 

unique challenges faced by Pakistan’s healthcare system — including underfunding, a shortage of 

trained professionals, and a predominantly rural healthcare landscape — may result in different 

outcomes. There is, therefore, a need for focused research that evaluates the specific impact of HIS 

on operational efficiency, patient care, and hospital administration within Pakistan's public 
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hospitals. This research can help policymakers and hospital administrators better understand the 

nuances of HIS implementation and inform strategies for overcoming barriers to successful 

adoption in Pakistan's healthcare context. 

Research Objectives 

1. Primary Objective 

Assessing HIS Impact on Service Delivery Efficiency in Public Hospitals: The primary objective 

of this research is to assess the impact of Health Information Systems (HIS) on service delivery 

efficiency within public hospitals in Pakistan. This will involve analyzing key performance 

indicators (KPIs) such as patient wait times, treatment outcomes, resource utilization, and patient 

satisfaction before and after the implementation of HIS. By doing so, the study aims to determine 

whether HIS has contributed to improving the efficiency of healthcare services and reducing 

operational bottlenecks. 

2. Secondary Objectives 

Evaluating HIS Effects on Patient Care, Resource Management, and Administrative 

Operations: One of the secondary objectives is to evaluate how HIS affects various aspects of 

hospital operations. This includes examining: 

• Patient Care: Assessing how HIS has influenced the quality of patient care, including faster 

diagnoses, reduced medical errors, and enhanced treatment plans due to better access to patient 

data. 

• Resource Management: Evaluating the effect of HIS on the optimization of hospital resources 

such as medical staff, equipment, and beds. This will explore how HIS has helped improve the 

allocation and utilization of resources, ultimately leading to better healthcare delivery. 

• Administrative Operations: Investigating how HIS has streamlined administrative processes, 

such as patient registration, billing, and appointment scheduling, reducing manual errors and 

administrative overhead. 

Identifying Barriers and Challenges in HIS Implementation: Another key objective is to 

identify the barriers and challenges faced by public hospitals in implementing HIS. These may 

include: 

• Technical Barriers: Issues such as inadequate infrastructure, unreliable internet connectivity, 

and hardware limitations. 

• Human Resource Barriers: Challenges related to the lack of skilled personnel to manage and 

operate HIS, as well as resistance to change among healthcare workers. 
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• Financial Constraints: High costs of implementation and maintenance of HIS in resource-

limited settings. 

• Data Security Concerns: Ensuring the confidentiality, integrity, and availability of patient 

data amidst concerns about cyber threats and breaches. 

Proposing Policy Recommendations for Improving HIS Implementation: The final secondary 

objective is to propose policy recommendations aimed at enhancing the implementation and 

effectiveness of HIS in public hospitals. These recommendations will focus on addressing the 

identified barriers and improving the overall HIS adoption process. Key areas to consider include: 

• Government Support: Advocating for stronger governmental policies that encourage 

investment in HIS infrastructure and training programs. 

• Training and Capacity Building: Recommending comprehensive training programs for 

healthcare professionals and IT staff to ensure smooth HIS operation and reduce resistance to 

change. 

• Data Security and Privacy Regulations: Proposing frameworks for securing patient data, 

ensuring compliance with international standards such as HIPAA and GDPR. 

• Collaborations and Partnerships: Encouraging partnerships between public hospitals, 

private IT companies, and academic institutions to improve technological support and 

innovation. 

By achieving these objectives, the study will provide a comprehensive evaluation of HIS in public 

hospitals in Pakistan, offering insights for policymakers, hospital administrators, and healthcare 

professionals to optimize HIS implementation and improve healthcare service delivery. 

Methodology 

1. Research Design 

Mixed-methods Approach: This study adopts a mixed-methods approach, combining both 

quantitative and qualitative data collection and analysis techniques. The quantitative data will 

allow for a statistical evaluation of HIS's impact on hospital efficiency, while the qualitative data 

will provide in-depth insights into the experiences and perspectives of healthcare professionals. 

The integration of both data types will help provide a comprehensive understanding of HIS's 

effectiveness in improving service delivery in public hospitals. 

 

2. Data Collection 

Quantitative Data: Key Performance Indicators (KPIs): Quantitative data will be collected by 

analyzing Key Performance Indicators (KPIs) before and after the implementation of HIS in 

selected public hospitals. These KPIs will include: 
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• Patient Wait Times: The average wait time for patients from arrival to consultation or 

treatment, both before and after HIS implementation. 

• Resource Utilization: Analysis of the usage of hospital resources, including the number of 

available beds, medical equipment usage, and staffing levels. This will help assess the impact 

of HIS on resource optimization. 

• Treatment Outcomes: Metrics such as patient recovery rates, readmission rates, and treatment 

efficiency. These outcomes will be compared to evaluate the effectiveness of HIS in improving 

patient care. 

• Patient Satisfaction: Surveys and feedback forms will be used to gauge patient satisfaction 

before and after the introduction of HIS, focusing on aspects like service speed, treatment 

quality, and overall hospital experience. 

Qualitative Data: Semi-structured Interviews with Healthcare Professionals: Qualitative data 

will be collected through semi-structured interviews with healthcare professionals, including 

doctors, nurses, administrative staff, and IT personnel involved in the HIS implementation. The 

interviews will explore: 

• User Experience: Healthcare professionals' experiences with the HIS system, including ease 

of use, training effectiveness, and perceived benefits and challenges. 

• Operational Changes: Insights into how HIS has impacted their workflow, decision-making, 

and interactions with patients. 

• Challenges: Detailed descriptions of technical, logistical, and organizational challenges faced 

during the HIS adoption process. 

• Suggestions for Improvement: Feedback on ways to improve the HIS and its integration 

within the hospital setting. 

3. Data Analysis 

Quantitative Data Analysis: The quantitative data will be analyzed using statistical methods. The 

main steps will include: 

• Descriptive Statistics: Calculation of means, standard deviations, and frequencies to 

summarize the performance metrics (e.g., wait times, resource utilization). 

• Pre- and Post-Comparison: Paired t-tests or ANOVA will be employed to compare the key 

performance indicators (KPIs) before and after HIS implementation, assessing any significant 

differences. 
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• Regression Analysis: To explore any correlations between HIS implementation and 

improvements in service delivery metrics (e.g., predicting changes in patient satisfaction based 

on HIS adoption). 

Qualitative Data Analysis: The qualitative data from semi-structured interviews will undergo 

thematic analysis, a widely used method for analyzing interview transcripts. The analysis process 

will include: 

• with the Data: Reviewing interview transcripts to become familiar with Familiarization the 

content and identifying recurring themes. 

• Coding: Assigning labels or "codes" to different sections of the text that represent significant 

points related to HIS implementation and its effects. 

• Theme Development: Grouping related codes into broader themes, such as "user satisfaction," 

"operational efficiency," "technical challenges," and "training needs." 

• Interpretation: Analyzing the themes to identify patterns and insights about the impact of HIS 

on hospital operations and service delivery. 

4. Sampling Method 

Description of Public Hospitals Selected for the Study: The study will focus on public hospitals 

in Pakistan that have recently implemented or are in the process of implementing HIS. A stratified 

random sampling approach will be used to ensure a diverse sample of hospitals, representing 

various regions and hospital sizes (e.g., district hospitals, teaching hospitals, and specialty 

hospitals). 

• Selection Criteria: 

o Location: Hospitals from both urban and rural areas will be selected to reflect the challenges 

and advantages of HIS implementation in different settings. 

o Hospital Type: A mix of hospitals with varying bed capacities and specialization, ensuring a 

broad understanding of HIS impact across different healthcare contexts. 

o HIS Adoption: Hospitals that have either fully or partially adopted HIS will be included to 

assess the varying stages of implementation. 

A minimum of three public hospitals will be selected for the study, with each hospital providing 

quantitative performance data and agreeing to participate in interviews with healthcare staff. 

This sampling method will allow for a comprehensive comparison of HIS impact across different 

types of public hospitals and regions, providing a robust dataset for the study. 



Bulletin of Health Services Research 
 

 40 

Results 

1. Impact on Patient Wait Times 

 
o Graph: Comparison of average patient wait times before and after HIS adoption 

2. Resource Utilization 

 

o Graph: Resource allocation efficiency pre- and post-HIS 

3. Patient Satisfaction 

 
o Graph: Changes in patient satisfaction with HIS implementation 
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Discussion 

1. Positive Outcomes of HIS Implementation 

Improvements in Operational Efficiency: The implementation of Health Information Systems 

(HIS) in public hospitals has been shown to bring about significant improvements in operational 

efficiency. This includes: 

• Reduced Wait Times: One of the most noticeable improvements is the reduction in patient 

wait times. With the automation of patient registration, appointment scheduling, and treatment 

tracking, patients are able to move more swiftly through the system. HIS facilitates better 

coordination between departments, which reduces bottlenecks and speeds up service delivery. 

• Improved Resource Management: HIS has proven effective in optimizing resource 

allocation. By automating inventory management, tracking the usage of medical supplies, and 

providing real-time data on resource availability, hospitals are able to minimize waste and 

ensure that resources are used more efficiently. Additionally, HIS enables better workforce 

management, ensuring that the right personnel are available at the right times, which reduces 

staff shortages and overstaffing issues. 

Enhanced Decision-Making and Patient Care: Another critical benefit of HIS is the 

enhancement of clinical decision-making and patient care: 

• Improved Decision-Making: HIS provides healthcare professionals with instant access to 

comprehensive patient data, including medical histories, test results, and treatment plans. This 

allows for more informed decision-making and reduces the likelihood of errors. For instance, 

clinicians can quickly retrieve patients' previous diagnoses and prescriptions, leading to more 

accurate diagnoses and treatment plans. 

• Enhanced Patient Care: HIS has contributed to improving patient outcomes by streamlining 

the diagnostic process and ensuring timely treatment. With HIS, medical staff can track patient 

progress, follow up on care plans, and reduce the chances of oversight in complex cases. 

Moreover, the integration of HIS with telemedicine platforms has expanded access to 

healthcare in remote areas, offering better care to underserved populations. 

2. Challenges and Barriers 

Technical Challenges: While HIS has brought about improvements, several technical challenges 

continue to hinder its full potential: 

• Data Security Concerns: The security of patient data remains one of the primary concerns in 

HIS implementation. With sensitive medical information stored digitally, there is a heightened 

risk of data breaches, cyber-attacks, and unauthorized access. Hospitals must invest in robust 
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cybersecurity measures, including data encryption, access control systems, and regular security 

audits to protect patient privacy. 

• Infrastructure Limitations: Many public hospitals in Pakistan face issues with inadequate 

infrastructure, including unreliable internet connections, outdated hardware, and insufficient 

power supply. These limitations can slow down HIS performance, causing delays in patient 

care and administrative tasks. Furthermore, maintenance and updates to the system require 

ongoing investment, which may be difficult to sustain without government support. 

Human Factors: Human factors also play a significant role in the successful implementation of 

HIS: 

• Resistance from Healthcare Workers: Resistance to change is a common barrier to HIS 

adoption. Healthcare professionals, especially those with limited technological proficiency, 

may feel overwhelmed or apprehensive about using new systems. This resistance can delay the 

adoption process and reduce the effectiveness of HIS if not managed properly. 

• Lack of Training: Many healthcare workers lack the necessary training to use HIS efficiently. 

Insufficient training programs can lead to user errors, decreased productivity, and ultimately a 

negative impact on patient care. Continuous professional development and adequate training 

on HIS usage are essential to overcome this barrier. 

3. Comparisons with International Studies 

When comparing the findings from this study with international research on HIS in public 

hospitals, several common themes emerge: 

• Global Success Stories: International studies, particularly from developed countries such as 

the United States, Canada, and parts of Europe, consistently highlight the positive impact of 

HIS on patient care and hospital efficiency. For example, a study by Buntin et al. (2011) in the 

United States found that HIS significantly reduced medication errors and improved the 

coordination of care across healthcare providers. Similarly, in Canada, HIS integration led to 

a decrease in wait times and improved communication between hospitals and primary care 

providers (Häyrinen et al., 2008). 

• Challenges Faced by Developing Countries: Like Pakistan, other developing countries face 

significant challenges in implementing HIS. A study in India by Kumar et al. (2018) identified 

barriers such as infrastructure limitations, high implementation costs, and a lack of skilled IT 

professionals, which hindered the success of HIS in public hospitals. Similarly, the issue of 

resistance to change among healthcare workers has been documented in many developing 

countries (Albrecht et al., 2016). 
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• Emerging Trends: There is a global trend towards the integration of artificial intelligence 

(AI) and machine learning (ML) with HIS to further enhance decision-making capabilities. 

International studies have shown that AI can help in predicting patient outcomes, managing 

hospital resources, and even detecting diseases at an early stage. This represents an area where 

HIS in Pakistan could potentially evolve to improve service delivery even further. 

4. Policy Implications and Recommendations 

Recommendations for Addressing Identified Challenges: To maximize the impact of HIS and 

address the challenges outlined above, several key recommendations can be made: 

• Investing in Infrastructure: The government must invest in the digital infrastructure of public 

hospitals to support HIS implementation. This includes improving internet connectivity, 

upgrading hardware, and ensuring reliable electricity supplies. Additionally, a national policy 

on infrastructure standardization should be considered to avoid disparities between hospitals. 

• Strengthening Data Security Measures: Hospitals should adopt comprehensive 

cybersecurity frameworks to protect patient data. This could include encryption, multi-factor 

authentication, and secure data storage solutions. Hospitals should also regularly conduct 

security audits to detect vulnerabilities and mitigate risks. 

• Developing Continuous Training Programs: To overcome resistance from healthcare 

workers and address the skills gap, hospitals should establish ongoing training and professional 

development programs. These programs should not only focus on technical skills but also on 

the benefits of HIS, to help build a culture of acceptance and innovation among healthcare 

staff. 

Strategic Policy Proposals for Enhancing HIS Impact in Public Hospitals: In addition to 

addressing the challenges, several strategic policy proposals are necessary to enhance the impact 

of HIS: 

• Government Support and Funding: The government should increase funding for the 

implementation and maintenance of HIS in public hospitals. This funding should cover both 

initial setup costs and long-term sustainability, including software upgrades, hardware 

maintenance, and training for healthcare professionals. 

• Public-Private Partnerships (PPP): Collaborations between public hospitals and private 

technology firms could facilitate the smooth implementation of HIS. These partnerships can 

provide the necessary expertise, technological support, and funding to ensure the successful 

integration of HIS into public healthcare systems. 

• Standardization and Interoperability: To ensure smooth data exchange and integration, 

there should be national standards for HIS in healthcare. Hospitals should adopt common 
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protocols for data exchange, such as HL7 or FHIR, to ensure that patient information can be 

easily shared between healthcare facilities. 

By implementing these recommendations, public hospitals in Pakistan can fully realize the 

potential of HIS to enhance service delivery, improve patient care, and optimize resource 

management, thereby contributing to a more efficient and effective healthcare system. 

Summary: 

This study evaluates the impact of Health Information Systems (HIS) on service delivery 

efficiency in public hospitals in Pakistan. The findings indicate that HIS has the potential to 

improve patient care, reduce wait times, and optimize resource allocation. However, challenges 

like data security and infrastructure limitations still pose significant barriers to full HIS adoption. 

This research provides insights and recommendations for enhancing HIS implementation in 

Pakistan’s public healthcare sector. 
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