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Abstract

This research examines rural healthcare infrastructure of Bangladesh. There are a few problems associated with the
Bangladesh's rural healthcare system, such as inadequate infrastructure, a critical shortage of trained healthcare
personnel, and an absence of adequate healthcare facilities. In addition, there is a lack of hospitals, clinics, doctors,
nurses and other facilities. There is also a lack of essential medical equipment, power outages, and inadequate
transportation networks. We are interested in the following research questions: 1. What are the main obstacles that
Bangladesh's rural healthcare system must overcome? 2.What roles may public administration initiatives play in
enhancing the quality and accessibility of healthcare in rural areas? 3. What possible legislative changes could improve
the administration and governance of rural healthcare facilities? Through literature review research methodology, we
propose five policy recommendations: 1. Investment in rural infrastructure; 2. Finance E-health and telemedicine's
future growth; 3. Motivate medical experts to serve rural communities; 4. Encourage public-private partnerships (PPPs)
in rural healthcare arena; and 5. Engage with and empower the rural community. In conclusion. this study highlights
the necessity of drastically enhancing Bangladesh's rural healthcare infrastructure and an immediate intervention due
to the urgency of the problems. Interventions backed by research and inspired by international best practices are helpful
to resolve these shortcomings. Policymakers in Bangladesh can help reduce health inequalities between rural and urban
areas and boost rural residents' health outcomes by weighing a preference to investing healthcare facilities and
infrastructure in rural areas.

Keywords: Rural healthcare infrastructure; E-health and telemedicine; Public-private partnerships; Intervention;
International best practices; Bangladesh

1. Introduction

1.1. Problem statement

There are many problems with Bangladesh's rural healthcare system, which makes it hard to provide people living in
rural areas with good medical care. This crisis results from a confluence of issues, including inadequate infrastructure,
a critical shortage of trained healthcare personnel, and an absence of adequate healthcare facilities. As a result, patients
in rural areas encounter additional obstacles when seeking medical treatment, exacerbating both their health outcomes
and preexisting disparities in health.

Healthcare facilities in rural Bangladesh are severely understaffed, and immediate action is required. Medical services
are inadequate for the large rural population due to a lack of hospitals, clinics, and other facilities. Long travel times and,
thus, postpones in obtaining necessary medical treatment are the outcome of the geographically separated nature of
villages combined with insufficient healthcare facilities. Not only does a lack of healthcare facilities make it harder for
people to get the treatment they need when they need it, but it also makes it worse when diseases and their
complications are avoidable (Gagnon et al., 2021).
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The severe lack of medical personnel in rural areas only worsens the problem. Because of the concentration of medical
professionals in cities, many people in rural areas go untreated. The current scarcity of doctors and nurses is putting
additional strain on the healthcare delivery system, making patient diagnoses and treatments even more of a challenge.

In rural areas, healthcare infrastructure needs to be improved. It is challenging to offer quality healthcare due to a lack
of access to essential medical equipment, power outages, and inadequate transportation networks. Greater access to
healthcare in urban areas increases the likelihood of faster diagnosis, treatment, and emergency response times
compared to less developed or rural areas (Hossain et al., 2024).

1.2. Purpose of the study

Through in-depth analysis and strategic recommendations, this research aims to enhance healthcare in rural areas of
Bangladesh. Given the present situation in rural healthcare, this study is highly necessary. The study's main objectives
are to examine rural healthcare facilities in their current state, identify the main challenges to improvement, and draw
lessons from healthcare models that have worked in other countries (Kabir et al., 2023).

This study aims to analyze rural healthcare facilities in Bangladesh in detail to uncover the intricate web of limitations
and shortcomings. The study will look at the distribution of healthcare facilities and how effectively they meet the needs
of rural residents to examine the accessibility, quality, and availability of healthcare. To ensure that rural communities
have access to sufficient healthcare, this comprehensive study aims to identify and resolve the main obstacles. The
specific problems with rural healthcare infrastructure in Bangladesh can be better understood and addressed with a
more nuanced strategy when viewed from a global viewpoint (Mohiuddin, 2020).

Findings from this study will be both diagnostic and prescriptive, shedding light on how healthcare administrators,
legislators, and others can improve their practices. The research aims to spark positive changes by sharing and

implementing these suggestions, promoting better healthcare access and outcomes for rural residents (Sinha & Pati,
2017).

1.3. Significance of study

This research is significant because it can improve the health of people living in rural areas. A better healthcare system
can help reduce illness rates and improve the health of rural areas by making it easier to take preventative measures,
get a diagnosis quickly, and get the treatment that patients need. By determining and resolving the root causes of health
disparities, this study will eventually lead to a fairer allocation of healthcare resources and services. The study's
significance extends beyond just lowering mortality rates (Palozzi et al., 2020). The causes of early mortality can be
better addressed and reduced with a strong healthcare system in rural regions. Longevity and health in rural areas can
be improved with better access to healthcare, more qualified medical staff, and better infrastructure, all of which work
together to reduce avoidable deaths.

Through advocating for a healthier and more efficient rural populace, the study foresees a virtuous cycle in which
advancements in healthcare infrastructure enhance economic development (Palozzi et al., 2020). Notably, the research
takes on a central role in promoting inclusive development and attaining fair—healthcare access because most
Bangladeshi live in rural areas.

2. Literature review

2.1. Healthcare infrastructure in Bangladesh: A comprehensive review

According to Islam and Biswas (2014), the significant revamp of Bangladesh's healthcare system strongly indicates the
country's unwavering dedication to preserving and enhancing the health of its population. Within this literature review,
this subtheme focuses on three aspects: the current state of healthcare facilities in rural regions, the historical evolution
of healthcare infrastructure, and the issues that are now being addressed by the system (Olatomiwa et al., 2022).

2.1.1. Development of healthcare facilities over time

Throughout its history, Bangladesh's healthcare infrastructure has been subjected to many transformational
undertakings and significant accomplishments. Following the Declaration of Independence in 1971, the government
made healthcare a top priority due to its significant role in the progression of society. During this period, considerable
healthcare policies were adopted, including the establishment of medical colleges and the expansion of primary
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healthcare centers (Roy & Shengelia, 2016). The Essential Service Package stood out among other programs of a similar
nature because it specifically targeted the provision of fundamental medical care to rural communities.

2.1.2. Current analysis of the situation regarding healthcare facilities in rural areas

The rural healthcare system of today continues to face challenges despite the substantial progress that has been made.
Due to the unequal distribution of healthcare facilities, those who live in rural areas face major obstacles when it comes
to gaining access to medical care options. Primary care clinics are available; nonetheless, they can require additional
workers or materials essential to their operations (Hossain et al, 2023). In metropolitan areas, there is greater
availability of highly qualified medical experts and contemporary medical facilities, which contributes to the superiority
of urban healthcare in comparison to rural healthcare (Das et al,, 2022). As a result of this inequality, people who live in
rural areas are moving to urban areas in search of better medical treatment.

2.1.3. Existing infrastructure challenges

Bangladesh's healthcare infrastructure has various challenges that diminish its efficacy, particularly in rural regions.
These challenges are particularly prevalent in developing countries. One of the constant challenges surrounding the
development and upkeep of infrastructure is the need for sufficient finance (Lishner et al., 1996). In rural locations,
getting healthcare personnel, appropriate drugs, and medical equipment is more difficult. This is because of the limited
financial resources available in rural areas. Additionally, the inability to provide appropriate transportation makes it
challenging to transfer patients promptly to more modern medical institutions (Mohiuddin, 2020).

The healthcare system, which is already struggling under the weight of other issues brought on by climate change, is
being burdened with a tremendous load because of the high incidence of infectious diseases. Poorly supported
healthcare services in rural areas contribute to the worsening of outbreaks (Sreenu, 2019). Furthermore, health
education and community awareness campaigns frequently fail to achieve the desired level of effectiveness, which
causes individuals to delay seeking medical assistance and, in turn, exacerbates health problems that could have been
avoided.

2.2. Evaluating government initiatives and policies in rural healthcare

This literature review examines the landscape of rural healthcare policies and programs in Bangladesh from three
primary perspectives: first, the policies themselves; second, the effectiveness of these programs; and third, the areas in
which these programs fall short of expectations.

2.2.1. An examination of the Federal government's initiatives regarding healthcare in rural areas

A comprehensive investigation into the government's policies indicates a concerted effort to address the problems
associated with healthcare in rural areas. As a result of a variety of efforts that have been put into place over time, the
quality of healthcare in rural parts of Bangladesh has been slowly increasing. According to Shahen et al.'s research from
2020, these policies typically involve plans for constructing new infrastructure, recruiting nurses and other medical
personnel, and initiating community health programs. Considerable initiatives include the National Health Policy and
the Health, Nutrition, and Population Sector Program. Both programs are noteworthy (Dang et al., 2021). The policy
landscape is investigated in this section of the literature review, which sheds light on the ways in which healthcare plans
have evolved.

2.2.2. Efficacy assessment of projects

Even though the government is ready to improve healthcare in rural regions, it is vital to empirically analyze the
effectiveness of the policies it has implemented. Research on the outcomes of initiatives reveals both the positive and
negative aspects of those projects (Fisher & Rosella, 2022). Several potential sound effects include improved health
indicators, more community involvement, and simplified access to medical care opportunities. On the other hand, issues
such as uneven distribution of resources, delays in implementation, and gaps in service delivery are concerns that can
arise (Denno etal,, 2020). To have a better understanding of the actual outcomes of policy implementation, it is possible
to evaluate the effectiveness of these programs, which may then be used to inform planning.

2.2.3. The identification of deficits in policy implementation

There are still issues with the implementation of healthcare policy despite the commendable efforts made to overcome
them. It is necessary first to identify these gaps in order to improve existing policies and develop treatments that are
specifically targeted. According to Haque (2020), typical issues include insufficient money, inadequate monitoring
mechanisms, and discrepancies in access to healthcare among regions. There are also issues with the involvement of
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the community and the knowledge of the policy. By providing policymakers with information regarding these gaps, it is
possible to build a more sophisticated strategy for developing rural healthcare that is both more sophisticated and more
relevant to the circumstances (Kalne et al., 2022).

In conclusion, the literature on government programs and policies in rural healthcare in Bangladesh emphasizes the
intricate structure of healthcare governance (Palozzi et al, 2020). Policies indicate a commitment to improving
healthcare in rural areas; nevertheless, to continue making progress, we need to assess how effectively they are working
and determine where we can make up for lost ground. This evaluation is an excellent resource for all those involved in
the rural healthcare system in Bangladesh, including investigators, providers, and policymakers (Babawarun et al.,
2024). It will assist them in making decisions supported by evidence, making the system more responsive and resilient.

2.3. Technological innovations in rural healthcare: A comprehensive exploration

This literature review explores advancements in healthcare technology, particularly those that have found homes in
rural areas. It covers both the triumphs and the tribulations of implementing technological innovations, focusing on
telemedicine and mobile health apps and their revolutionary effects (Yunara & Efendi, 2023).

2.3.1. Healthcare technology adoption in rural areas

There has been a sea change in how healthcare is provided in rural areas, thanks to the introduction of technology. This
has opened new possibilities for connecting rural and urban areas. This part of the literature review describes the
changing environment of technology adoption, focusing on how digital resources are incorporated into conventional
healthcare systems in rural areas. Factors such as better internet connectivity, more widespread availability of
smartphones, and the possibility of overcoming geographical barriers drive this adoption (Yao et al., 2022).

2.3.2. The influence of telehealth and other mobile health apps

An ever-increasing reliance on tele health and other health apps for mobile devices is transforming healthcare access in
rural areas. Literature delves into the positive impacts of these technologies, including the accessibility of health
information, the ability for rapid interventions, and the facilitation of remote consultations. Studies have shown
innovative solutions to improve patient outcomes, make healthcare more accessible, and even offer the chance for
preventive care (Rashid & Rahman, 2020). Also covered in this section is how these technologies enable healthcare
providers in outlying areas to make better decisions, manage their data better, and communicate with patients.

2.3.3. Tales of triumph and difficulty in applying technology

To gain valuable insights into successful strategies and positive outcomes, it is helpful to look at examples of booming
technological innovation implementation (Zakerabasali et al., 2021). Healthcare service quality, patient happiness, and
health outcomes in rural areas have all been positively impacted by technological advancements (Emon & Nipa, 2024).
At the same time, factors like infrastructure constraints, lack of technological literacy, and the necessity of long-term
financing models are examined as obstacles to technology implementation.

2.4. Community engagement and participation in healthcare

In this part, the significance of community involvement in constructing and sustaining a robust healthcare infrastructure
is brought to light. This literature review aims to investigate the benefits of including residents in the planning,
implementation, and assessment of healthcare initiatives, focusing on the concept of community-centered healthcare
(Rush et al., 2022). The study's findings provided light on how community participation in healthcare programs can
benefit the projects in terms of ownership, cultural meaning, and sustainability, all of which contribute to improved
health outcomes.

The purpose of this literature review is to highlight community healthcare projects that effectively use local engagement
by drawing on several case studies and empirical data. The programs showcase several techniques, including health
workers from the community, public health initiatives, and partnerships between health professionals and the
community (Nadal et al., 2020). According to Ryan et al.'s 2020 research, successful interventions are defined as those
that are sensitive to different cultures, employ interaction styles that have proven to be effective, and blend
contemporary medical practices with more conventional approaches.

Among the several tactics that can be utilized are health literacy campaigns, community health committees, and

incorporating community opinions into healthcare policy. According to the findings of several studies, it is essential for
healthcare professionals and their communities to cultivate trust, maintain open lines of communication, and work
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together (AlQudah et al., 2021). This section presents a road map that legislators, healthcare experts, and community
leaders can utilize to promote genuine participation. It does this by identifying concrete steps that can be taken.

This study of the relevant literature takes a comprehensive look at the mutually beneficial link between community
participation and healthcare infrastructure. Through the elucidation of the significance of community participation, the
highlighting of successful initiatives, and the provision of realistic solutions, the evaluation contributes to a better
understanding of how healthcare systems can be strengthened through collaborative efforts (Gagnon et al., 2021).
Individuals interested in establishing long-lasting, community-oriented healthcare programs that cater to the specific
dynamics and requirements of varied groups will find this information useful.

2.5. Healthcare workforce in rural areas: Navigating challenges and crafting solutions

This literature review primarily examines the allocation and accessibility of healthcare professionals, and the
implementation of training and retention programs specifically designed for rural healthcare workers. Additionally, it
explores strategies aimed at mitigating the persistent shortage of healthcare professionals in rural areas. The review
delves into the complex nature of rural healthcare workforces (Ahmed & Abbas, 2023).

2.5.1. Distribution and availability of medical experts

First, the review looks at what has already been written about healthcare providers in rural areas and how many are
available. It sheds light on the problems caused by the unequal distribution, drawing attention to the fact that most
healthcare professionals live in big cities. Findings shed light on the effects of this imbalance, which explain rural
communities have worse health outcomes and more difficulty gaining access to healthcare (Bhuiyan et al.,, 2020).
Research and real-world examples emphasize the importance of having healthcare workers distributed more fairly and
extensively (Lourenco, 2012).

2.5.2. Healthcare employees in rural areas: training and retention initiatives

Programs that aim to train and retain healthcare workers in rural areas comprise much of the literature review. Here,
we reveal programs that are trying to train medical personnel to work in rural areas by providing them with the
information and training they need (Russell et al.,, 2021). In addition, it evaluates healthcare worker retention programs
to see how well they work in rural areas. This article analyses case studies and program evaluations to help build a
strong and long-lasting rural healthcare workforce and determine what makes training and retention programs work
(Rashid & Rahman, 2020).

2.5.3. Approaches to resolve the healthcare workforce shortage

The literature review explores methods developed to address the ongoing scarcity of healthcare providers in rural
regions. To recruit, retain, and support healthcare workers in underprivileged regions, a thorough analysis must
consider educational interventions, financial incentives, and policies (Holst, 2020). This section offers valuable insights
into creative approaches that have proven effective in addressing workforce shortages by utilizing a wide range of
strategies implemented on a global scale (Haque, 2020). The information presented in this section can be of great
significance to lawmakers, healthcare organizations, and educators alike.

This literature review delves into the complex issues affecting rural healthcare workers, providing a detailed
examination of healthcare worker availability, training, and retention. It lays the groundwork for well-informed
decision-making to construct a healthcare staff in rural areas that is both resilient and sustainable by combining
evidence from various sources, which helps us comprehend the complicated relationships at work (Miloslavsky &
Bolster, 2020).

2.6. Health information systems: How to navigate rural landscapes, harness data, and address challenges

2.6.1. An analysis of health information systems in places of rural living

The purpose of this literature review is to investigate the development and status of health information systems (HIS)
that are intended for use in healthcare facilities located in rural areas that are subject to challenges regarding resource
availability. This literature review aims to analyze the design, implementation, and effects of HIS to provide insight into
the history of HIS (Pearsall et al., 2021). Because of this, it is necessary to conduct an in-depth investigation into the way
these systems have been developed to solve the challenges that are experienced in rural areas, taking into consideration
factors such as the limited availability of technology resources and medical treatment (Maenpaa et al,, 2009). There is a
literature review that examines the effectiveness of these systems in enhancing the delivery of healthcare services in
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rural regions, as well as in contributing to the promotion of data-driven decision-making and patient outcomes (Mishra,
2024)

2.6.2. Utilizing data analytics to promote improvements in healthcare services

The primary focus of this literature review is on the revolutionary impact that data analytics has had on the nursing and
healthcare industry. This article shows how data analytics can assist in transforming health data into insights, enabling
decisions to be based on evidence. This article aims to demonstrate how data analytics has been successfully
implemented in various sectors, including illness monitoring, predictive modeling, and resource allocation (Mohiuddin,
2020). The article does this by using real-life examples. The objective of this section is to illustrate the practical benefits
that may be gained from integrating data analytics into HIS, with a particular focus on the potential of this integration
to facilitate the continuous improvement of healthcare services in rural areas. The literature tries to shed light on the
practical applications of data analytics to foster a greater understanding of its vital role in enhancing healthcare delivery
(Shafqgat et al., 2020).

2.6.3. Health information system implementation: difficulties and possibilities

An important part of the literature review is critically evaluating the pros and cons of using HIS in rural areas. The first
step is to identify and understand the challenges faced by rural healthcare systems, such as outdated infrastructure,
fears of data breaches, and resistance to change (Attaran, 2022). Conversely, the literature explores the possible
advantages of HIS, including enhanced accountability, more streamlined healthcare delivery, and improved
coordination (Christasani et al.,, 2021). For legislators, healthcare professionals, and tech developers trying to figure out
how to implement HIS in rural areas with limited resources, this section provides a balanced view by analyzing obstacles
and possible solutions (Islam & Biswas, 2014).

The review adds to our understanding of how HISs have developed over time, the impact data analytics have had, and
the difficulties and possibilities of implementing these systems so that healthcare services can be improved even in
settings with limited resources. With this synthesized knowledge in hand, strategic planning and decision-making can
be more intelligent, aiming to maximize the effectiveness of health information systems to improve healthcare access
and outcomes in rural areas (Abugabah et al., 2020).

2.7. Infrastructure resilience and disaster preparedness in healthcare

2.7.1. Assessment of healthcare infrastructure resilience

The significance of evaluating the resilience of healthcare infrastructure is being more acknowledged in the literature,
mainly because both natural and artificial disasters can strike at any moment. The capacity of a system to endure,
modify, and bounce back from harmful stimuli without compromising critical operations is the yardstick by which
resilience is measured (Ali et al., 2021). This literature also looks at how healthy resources are distributed, how reliable
essential healthcare services are, and how robust the physical infrastructure is. To better prepare systems to withstand
possible interruptions, this evaluation sheds light on the healthcare infrastructure's strengths and weaknesses (Frenk
etal, 2022).

2.7.2. Strategies for disaster preparedness in rural healthcare settings

Methods to better prepare rural healthcare facilities for disasters have been the subject of much research. Limited
resources, geographical isolation, and communication hurdles are some of the difficulties rural areas face. Literature
stresses the significance of customized strategies that consider these difficulties. Strategies include investing in early
warning system technology, developing community partnerships, training healthcare personnel, and creating thorough
emergency response plans. To help rural healthcare systems prepare for and recover from disasters, this section tries
to lay a solid groundwork (Verheul & Diickers, 2020).

The literature review draws on real-world experiences by including case studies that shed light on examples of resilient
healthcare infrastructure following natural disasters. These instances demonstrate the resilience of healthcare systems
in the face of extraordinary obstacles. Efficient evacuation plans, quick distribution of medical supplies, and community-
led efforts to improve healthcare response are all possible examples (Lamberti-Castronuovo et al., 2022). Case studies
like these can teach us a lot about how resilience strategies work, which can help us be better prepared for future
disasters and encourage a mindset that can change with the wind. An illustrative case is the American healthcare
system's reaction, which presented them with unparalleled difficulties. Highlighting the significance of cooperation
among healthcare institutions, government agencies, and community groups, the review investigates how this disaster's
lessons informed subsequent disaster readiness measures (Ayuningtyas et al., 2021).
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To maintain effective healthcare systems, it is important to have resilient infrastructure and disaster preparedness
plans. This literature review synthesizes knowledge on both topics, offering a nuanced understanding of their
significance. The case studies, resilience assessments, and disaster preparedness plans for rural areas provide a
thorough framework for constructing resilient healthcare infrastructures (Patel et al., 2021). Healthcare administrators,
legislators, and rural residents must have this information. To better navigate the complexities of disaster response and
recovery, healthcare systems should encourage a proactive and adaptable mindset, drawing from the lessons and
successes highlighted in the literature (Gagnon et al.,, 2021). In the end, this compilation is a crucial tool for making
decisions, putting plans into action, and building healthcare infrastructure resilience so that critical services can keep
running even when faced with challenges (Munasinghe et al., 2022).

3. Research design

3.1. Research questions

o  What are the main obstacles that Bangladesh's rural healthcare system must overcome?

e What role may public administration initiatives play in enhancing the quality and accessibility of healthcare in
rural areas?

e What possible legislative changes could improve the administration and governance of rural healthcare
facilities?

3.2. Research method

This study used the literature review method as its research methodology. Improving healthcare infrastructure in rural
areas of Bangladesh is the subject of this strategy, which entails methodically evaluating and synthesizing current
academic publications, reports, and other pertinent sources. Finding relevant literature, selecting studies using
predetermined criteria, extracting and synthesizing data, analyzing and interpreting findings, and reporting results are
all steps in the organized approach used in the literature review. A thorough comprehension of the existing situation of
rural healthcare infrastructure in Bangladesh can be achieved using the literature review approach, which synthesizes
existing information and evidence to offer a foundation for creating plans and suggestions for improvement.

4. Data collection, analysis and findings

4.1. Data collection

The primary method of data collection for this study was a thorough literature review. A comprehensive search of
academic databases, government websites, and other pertinent sources was conducted to identify relevant scholarly
publications, reports, policy documents, and case studies concerning rural healthcare infrastructure in Bangladesh.
Literature was chosen for inclusion based on how well it answered the research questions and how relevant it was to
the overall topic.

4.2. Data analysis

A thorough analysis approach was used to examine the data gathered from the literature review. At first, the found
literature was classified and grouped by major themes such as difficulties, variables impacting healthcare delivery, ways
to improve, and obstacles to implementation. A comprehensive analysis approach was used to examine the data
acquired from the literature review with the help of conceptual models and analytical frameworks. Using models such
as the World Health Organization's Health Systems Framework, literature was first classified into main categories based
on such topics as healthcare delivery problems, factors impacting healthcare delivery, improvement solutions, and
implementation hurdles. Elements were ranked according to their importance using analytical methods such as the
Analytic Hierarchy Process. Using both preexisting codes and codes that emerged from applicable theoretical
frameworks, thematic analysis revealed trends and variances. By combining the data, the researcher was able to learn
a great deal about the healthcare system in rural Bangladesh.

4.3. Research findings

The data analysis yielded some important insights regarding the condition of healthcare facilities in rural areas of
Bangladesh. According to the research, rural healthcare infrastructure in Bangladesh has several problems, such as a
need for qualified healthcare workers, insufficient funding, outdated facilities, and insufficient access to healthcare.
Several factors were found to have a substantial impact on healthcare delivery in rural Bangladesh. These factors include
socioeconomic levels, geographic location, cultural attitudes, and government regulations. The literature suggests a few
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ways to improve rural healthcare infrastructure. These include public-private partnerships, healthcare worker capacity
building, community-based healthcare models, health worker use of technology for telemedicine and e-health, and other
similar approaches. Financial limitations, logistical hurdles, political unpredictability, and healthcare system opposition
to change were all factors that impeded the realization of suggested improvements. Specifically, the research findings
regarding our research questions are listed below.

4.3.1. What are the main obstacles that Bangladesh's rural healthcare system must overcome?

The study delves deep into the primary challenges faced by the rural healthcare sector in Bangladesh. Through a
thematic review of the relevant literature, a variety of obstacles to efficient healthcare delivery in rural regions have
been identified. One of the most significant problems is the need for more funds, which makes it hard for the system to
provide healthcare to people living in remote areas. The problem is made worse because there is a severe lack of
competent healthcare workers, which makes it harder to provide high-quality treatment. Inadequate facilities are also
listed as a major obstacle in the report, which makes it harder for people in rural areas to get the treatment they need.
Finally, a major obstacle that worsens health disparities is limited access to healthcare facilities, which is especially a
problem for disadvantaged populations. The research sheds light on these challenges, allowing for a thorough
comprehension of Bangladesh's intricate rural healthcare system and establishing a foundation for focused actions to
resolve these critical matters.

4.3.2. What role may public administration initiatives play in enhancing the quality and accessibility of healthcare in rural
areas?

To improve healthcare accessibility and quality in rural areas, this study explores the revolutionary potential of public
administration programs. The study highlights the critical importance of good governance in determining healthcare
outcomes by carefully examining current metrics. It explains how underprivileged areas’ healthcare needs met through
careful budgeting and vigorous policy enforcement. The study demonstrates how regulations and policy interventions
are examples of public administration tools that governments can use to help rural areas have equal access to high-
quality healthcare. In addition, it stresses the significance of community involvement and stakeholder collaboration in
bringing about long-term improvements in healthcare delivery. In sum, the results highlight the importance of public
administration programs in creating a healthcare system that is more accommodating to all people and can handle the
unique needs of rural areas.

4.3.3. What possible legislative changes could improve the administration and governance of rural healthcare facilities?

The study's results provide light on potential legislative reforms that can enhance the management and oversight of
healthcare institutions located in rural areas. The study pinpoints potential areas for legislative reforms to enhance the
management and governance of rural healthcare facilities through a thorough examination of policy documents and
academic literature. These areas include regulatory frameworks, accountability mechanisms, and funding mechanisms.
The study's results offer strategic recommendations for legislative reforms to improve the management and oversight
of healthcare facilities in rural areas. The analysis finds important places where legislation should step in by reviewing
all relevant policy papers and scholarly literature. It stresses how critical it is to fast-track healthcare management
techniques and strengthen accountability measures through thorough regulatory frameworks. Also, to make sure that
rural healthcare facilities get fair funding, the study stresses the need to establish financial structures that prioritize
their requirements. A more robust and adaptable healthcare system is the goal of the study's advocacy for legislative
changes in four key areas, which should lead to better governance of rural healthcare. These results give lawmakers
concrete suggestions for how to improve rural areas' health and safety through legislation.

5. Discussion

Findings from the study Enhancing Rural Healthcare Infrastructure of Bangladesh might shed light on the possibilities
and threats associated with expanding access to medical treatment in remote regions. The analysis highlights the
complex nature of healthcare access and quality barriers, including restricted facility availability, staff shortages, and
infrastructure shortcomings, and how these factors interact. For policy and practice to be guided, it is crucial to
understand these findings. To begin with, tailored interventions can only be implemented after the underlying causes
of these problems have been identified. For example, if the interpretation shows that inadequate infrastructure
significantly limits people's ability to obtain healthcare, then lawmakers can put more money into projects to fix that.
In addition, the results emphasize the significance of comprehensive strategies for healthcare improvement. Because of
the interrelated elements like infrastructure, human resources, and funding, it is necessary to take a holistic approach
rather than tackle problems piecemeal. For instance, it could be necessary to invest in training and retention programs
in addition to recruitment efforts to solve shortages of qualified workers.
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5.1. Implications of practice and policy

There are substantial policy and practice implications to interpreting the study's results on improving rural healthcare
infrastructure in Bangladesh. In terms of real-life practice, healthcare providers can make use of the highlighted
obstacles—such as gaps in infrastructure and shortages of qualified staff—to develop interventions that are more likely
to be successful. Investing in programs to train healthcare staff in rural areas or launching targeted infrastructure
development projects are two possible ways to achieve this goal. When local communities and NGOs work together,
community-based healthcare models can be more easily implemented, improving service access. The results have
important policy implications, as they can help legislators make the case for more investment in healthcare in rural
areas. Opportunities for policy reforms to promote healthcare delivery in rural Bangladesh can be identified by
identifying legislative amendments that could improve healthcare facility governance. In this regard, building e-
government and improving e-governance is necessary and imperative (Zhang, & Bhattacharjee, 2024; Zhang & Kaur,
2024).

5.2. Policy implications

¢ Investment for the improvement of infrastructure: Spend a substantial amount on building or renovating
healthcare facilities in rural areas, such as hospitals, clinics, and health posts The investment ought to be
directed towards enhancing the accessibility, quality, and capacity of infrastructure to meet the healthcare
requirements of rural people (Zhang & Batjargal, 2022).

e E-Health and telemedicine's future growth: Increase the reach of healthcare to underserved communities
by launching and expanding telemedicine and e-health programs. Building telemedicine centers, educating
medical staff on telemedicine platforms, and connecting underserved areas to the Internet are all part of this
effort.

e Motivate medical experts to serve rural communities: Healthcare providers who pledge to work in rural
areas should be incentivized to do so by offering them scholarships, loan forgiveness, and other perks.
Improving access to healthcare for marginalized groups and addressing the shortage of healthcare personnel
in rural places could be achieved.

e Encourage public-private partnerships (PPPs) in healthcare: To better the healthcare infrastructure in
rural areas, it is recommended that the public and private sectors work together. By combining the knowledge
and resources of the public and private sectors, PPPs can improve healthcare delivery in underserved areas by
easing the process of building, managing, and operating healthcare facilities. Although there are quite a few
challenges, public-private partnership (PPP) is regarded as one of the key effective tools in the development of
many countries in public service delivery (Zhang & Shahid, 2024; Batjargal & Zhang, 2021, 2022)

e Engage with the community and empower it: Encourage local participation in healthcare infrastructure
construction and decision-making. Community health committees and other forms of public participation can
help by giving people a voice in setting healthcare priorities, allocating funds, and helping to keep healthcare
facilities in good repair.

To improve health outcomes for rural populations and eliminate gaps in healthcare access, it is necessary to enhance
rural healthcare infrastructure in Bangladesh. The government may make sure rural hospitals have what they need to
provide high-quality treatment by funding infrastructure development. Furthermore, geographical constraints can be
eliminated by developing telemedicine and e-health services, allowing isolated areas to obtain healthcare services
remotely. Marginalized regions can benefit from an increase in both the supply of qualified people and healthcare
facilities if incentives are offered to healthcare workers to work in rural areas and public-private partnerships are
encouraged. In addition, rural healthcare infrastructure projects can be better owned and maintained with the help of
community engagement programs that encourage local participation in healthcare activities. These policy suggestions
aim to improve healthcare access and results for people living in rural areas of Bangladesh by fortifying the country's
healthcare infrastructure.

5.3. Theoretical implications

The goal of theory synthesis is to provide a more comprehensive explanation of a phenomenon by combining several
theoretical frameworks. The healthcare infrastructure in rural Bangladesh can be analyzed through the lens of several
previously established theories, including those on policy implementation, healthcare technology adoption, community
participation, health information systems, and the healthcare workforce.

An integrated theory of healthcare infrastructure in rural Bangladesh can be expressed:

Y =F (X1, X2, X3, X4, X5, X6)
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Where: Y represents the dependent variable, which could be the quality of healthcare outcomes in rural Bangladesh.

X1 through X6 represent the independent variables derived from the synthesized theories:
X1: Healthcare infrastructure development initiatives and policies

X2: Effectiveness of policy implementation and governance mechanisms

X3: Adoption and impact of healthcare technology in rural areas

X4: Community participation and engagement in healthcare initiatives

X5: Implementation and effectiveness of health information systems

X6: Strategies for building and sustaining a resilient healthcare workforce in rural areas

This integrated theory states that in rural Bangladesh (Y), several factors impact the quality of healthcare outcomes in
rural Bangladesh.

6. Conclusion

6.1. Brief summary

In conclusion. this study highlights the absolute necessity of drastically enhancing Bangladesh's rural healthcare
infrastructure. There is an immediate need for intervention due to the combination of problems, which include
inadequate facilities, a shortage of qualified healthcare workers, and geographical obstacles. These shortcomings make
health inequities worse and make it harder for those living in rural areas to get the healthcare they need when they
need it. Interventions backed by research and influenced by international best practices are necessary to resolve these
difficulties. The study highlights the significance of deliberate initiatives to improve healthcare accessibility, quality, and
equity in rural regions. Policymakers in Bangladesh can help reduce health inequalities and boost rural residents’ health
outcomes by putting an emphasis on building healthcare facilities in rural areas.

6.2. Future research

Enhancing healthcare access to rural areas in Bangladesh could be the focus of future studies. To better understand how
to provide healthcare in the long run, researchers should look at community-based models that make use of community
health workers and local resources. When it comes to healthcare outcomes and equality, evidence-based policymaking
could benefit greatly from longitudinal studies that monitor the effects of policy changes over time. Possible solutions
to the problem of limited access to healthcare in rural areas may lie in studies that examine how rural healthcare
systems use technology like telemedicine and mobile health apps. In addition, healthcare finance strategies should be
better designed with the use of comparative studies that examine the efficacy of various approaches in rural settings.

6.3. Limitations of research

Despite its diligence, this study does have several limitations when it comes to rural healthcare facilities in Bangladesh.
First, future research should acquire primary data instead of relying on current literature because there may be gaps in
our knowledge of rural healthcare. It is necessary to conduct targeted studies on issues or areas because the research
may not allow for a comprehensive examination of all parts of rural healthcare infrastructure. Also, additional research
is needed to determine how socio-cultural norms and political dynamics, among other contextual factors, affect the
efficacy and execution of suggested solutions. Finally, research in this area must be ongoing because healthcare systems
are always changing, which means that tactics must also be evaluated and adjusted.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

References

[1]  Abugabah, A, Nizamuddin, N., & Abugabbeh, A. (2020). A review of challenges and barriers to implementing RFID
technology in  the  Healthcare sector.  Procedia @ Computer  Science, 170, 1003-1010.
https://www.sciencedirect.com/science/article/pii/S1877050920305329

641


https://www.sciencedirect.com/science/article/pii/S1877050920305329

[3]

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

World Journal of Biology Pharmacy and Health Sciences, 2025, 22(01), 632-645

Ahmed, F., & Abbas, H. (2023). Navigating the complexities: gender, education and development in rural Pakistan.
Pakistan Research letter, 1(01), 11-20.
https://www.researchgate.net/publication/373798922_ADDRESSING_GENDER_DISPARITIES_IN_EDUCATION_
EMPOWERING_GIRLS_THROUGH_EDUCATION_IN_PAKISTAN

Alj, H. M., Desha, C., Ranse, ., & Roiko, A. (2021). Planning and assessment approaches towards disaster resilient
hospitals: A systematic literature review. International Journal of Disaster Risk Reduction, 61(3), 102319.
https://link.springer.com/article/10.1007 /s13753-023-00522-w

AlQudah, A. A, Al-Emran, M., & Shaalan, K. (2021). Technology acceptance in healthcare: a systematic review.
Applied Sciences, 11(22), 10537. https://www.mdpi.com/2076-3417/11/22 /10537

Attaran, M. (2022). Blockchain technology in healthcare: Challenges and opportunities. International Journal of
Healthcare Management, 15(1), 70-83.
https://www.researchgate.net/publication/345632338_Blockchain_technology_in_healthcare_Challenges_and_
opportunities

Ayuningtyas, D., Windiarti, S., Hadi, M. S., Fasrini, U. U., & Barinda, S. (2021). Disaster preparedness and mitigation
in Indonesia: A  narrative review. Iranian journal of public health, 50(8), 1536.
https://pubmed.ncbi.nlm.nih.gov/34917524/

Babawarun, 0., Okolo, C. A.,, Arowoogun, ]. 0., Adeniyi, A. O., & Chidi, R. (2024). Healthcare managerial challenges
in rural and underserved areas: A Review. World Journal of Biology Pharmacy and Health Sciences, 17(2), 323-
330. https://wjbphs.com/sites/default/files/W]BPHS-2024-0087.pdf

Batjargal, T. & Zhang, M. (2022). Review on the Public-Private Partnership. Management Studies, Jan.-Feb. 2022,
10(1): 1-11 doi: 10.17265/2328-2185/2022.01.001

Batjargal, T. & Zhang, M. (2021). Review of key challenges in public-private partnership
implementation. Journal of Infrastructure, Policy and Development, 5(2):
1378.

doi: 10.24294 /jipd.v5i2.1378

Bhuiyan, A. B,, Ali, M. ], Zulkifli, N., & Kumarasamy, M. M. (2020). Industry 4.0: Challenges, opportunities, and
strategic solutions for Bangladesh. International Journal of Business and Management Future, 4(2), 41-56.
https://www.emerald.com/insight/content/doi/10.1108/1JIEOM-04-2023-0034/full /pdf?title=analyzing-the-
key-barriers-of-adopting-industry-40-in-bangladeshs-ready-made-garment-industry-an-emerging-economy-
example

Christasani, P. D., Wijoyo, Y., Hartayu, T. S., & Widayati, A. (2021). Implementation of hospital information system
in Indonesia: areview. Sys Rev Pharm, 12(7), 499-503. https://www.sysrevpharm.org/abstract/implementation-
of-hospital-information-system-in-indonesia-a-review-82877.html

Dang, A., Dang, D., & Vallish, B. N. (2021). Importance of evidence-based health insurance reimbursement and
health technology assessment for achieving universal health coverage and improved access to health in India.
Value in Health Regional Issues, 24, 24-30. https://www.valuehealthregionalissues.com/article/S2212-
1099(20)30654-3/fulltext

Das, R, Mitra, S., Tareq, A. M., Emran, T. B,, Hossain, M. ], Algahtani, A. M,, ... & Simal-Gandara, ]. (2022). Medicinal
plants used against hepatic disorders in Bangladesh: A comprehensive review.Journal of
Ethnopharmacology, 6(2)282, 1145 https://pubmed.ncbi.nlm.nih.gov/34480997/

Denno, D. M., Plesons, M., & Chandra-Moulj, V. (2020). Effective strategies to improve health worker performance
in delivering adolescent-friendly sexual and reproductive health services. International Journal of Adolescent
Medicine and Health, 33(6), 269-297.

https://www.degruyter.com/document/doi/10.1515/ijamh-2019-0245 /html?lang=en

Emon, M. H,, & Nipa, M. N. (2024). Exploring the Gender Dimension in Entrepreneurship Development: A
Systematic Literature Review in the Context of Bangladesh. Westcliff International Journal of Applied
Research, 8(1), 34-49.

https://wijar.westcliff.edu/wp-content/uploads/2024/01/Emon-Nipa-.pdf

Fisher, S., & Rosella, L. C. (2022). Priorities for successful use of artificial intelligence by public health
organizations: a literature review. BMC Public Health, 22(1), 2146.
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14422-z

642


https://www.researchgate.net/publication/373798922_ADDRESSING_GENDER_DISPARITIES_IN_EDUCATION_EMPOWERING_GIRLS_THROUGH_EDUCATION_IN_PAKISTAN
https://www.researchgate.net/publication/373798922_ADDRESSING_GENDER_DISPARITIES_IN_EDUCATION_EMPOWERING_GIRLS_THROUGH_EDUCATION_IN_PAKISTAN
https://link.springer.com/article/10.1007/s13753-023-00522-w
https://www.mdpi.com/2076-3417/11/22/10537
https://www.researchgate.net/publication/345632338_Blockchain_technology_in_healthcare_Challenges_and_opportunities
https://www.researchgate.net/publication/345632338_Blockchain_technology_in_healthcare_Challenges_and_opportunities
https://pubmed.ncbi.nlm.nih.gov/34917524/
https://wjbphs.com/sites/default/files/WJBPHS-2024-0087.pdf
https://www.emerald.com/insight/content/doi/10.1108/IJIEOM-04-2023-0034/full/pdf?title=analyzing-the-key-barriers-of-adopting-industry-40-in-bangladeshs-ready-made-garment-industry-an-emerging-economy-example
https://www.emerald.com/insight/content/doi/10.1108/IJIEOM-04-2023-0034/full/pdf?title=analyzing-the-key-barriers-of-adopting-industry-40-in-bangladeshs-ready-made-garment-industry-an-emerging-economy-example
https://www.emerald.com/insight/content/doi/10.1108/IJIEOM-04-2023-0034/full/pdf?title=analyzing-the-key-barriers-of-adopting-industry-40-in-bangladeshs-ready-made-garment-industry-an-emerging-economy-example
https://www.sysrevpharm.org/abstract/implementation-of-hospital-information-system-in-indonesia-a-review-82877.html
https://www.sysrevpharm.org/abstract/implementation-of-hospital-information-system-in-indonesia-a-review-82877.html
https://www.valuehealthregionalissues.com/article/S2212-1099(20)30654-3/fulltext
https://www.valuehealthregionalissues.com/article/S2212-1099(20)30654-3/fulltext
https://pubmed.ncbi.nlm.nih.gov/34480997/
https://www.degruyter.com/document/doi/10.1515/ijamh-2019-0245/html?lang=en
https://wijar.westcliff.edu/wp-content/uploads/2024/01/Emon-Nipa-.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14422-z

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

World Journal of Biology Pharmacy and Health Sciences, 2025, 22(01), 632-645

Frenk, J.,, Chen, L. C,, Chandran, L., Groff, E. 0., King, R., Meleis, A., & Fineberg, H. V. (2022). Challenges and
opportunities for educating health professionals after the COVID-19 pandemic. The Lancet, 400(10362), 1539-
1556. https://pubmed.ncbi.nlm.nih.gov/36522209/

Gagnon, M. P., Dipankui, M. T., Poder, T. G., Payne-Gagnon, ], Mbemba, G., & Beretta, V. (2021). Patient and public
involvement in health technology assessment: update of a systematic review of international
experiences. International ~ Journal  of  Technology = Assessment in  Health  Care, 37(1), 36.
https://www.frontiersin.org/articles/10.3389/fpubh.2022.922708 /full

Haque, M. (2020). Hits and misses of Bangladesh national health policy 2011. Journal of pharmacy & bioallied
sciences, 12(2), 83. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7373115/

Holst, ]. (2020). Increasing rural recruitment and retention through rural exposure during undergraduate
training: an integrative review. International Journal of Environmental Research and Public Health, 17(17), 6423.

https://pubmed.ncbi.nlm.nih.gov/32899356/

Hossain, F,, Islam, R., Osugi, T., Shah, F., Mine, T., Nakashima, N., & Ahmed, A. (2024). Concept of Micro Healthcare
Entrepreneurship (MHE) to Facilitate Universal Health Coverage (UHC): Prospects and Challenges. Sustainability,
16(6), 2268. https://www.mdpi.com/2071-1050/16/6/2268

Hossain, M. S., Noman, A. A.,, Mamun, S. M., & Mosabbir, A. A. (2023). Twenty-two years of dengue outbreaks in
Bangladesh: epidemiology, clinical spectrum, serotypes, and future disease risks. Tropical Medicine and Health,
51(1), 1-14.
https://www.researchgate.net/publication/377926008_The_epidemiologic_and_clinical_characteristics_of_202
3-_dengue_outbreak_in_Bangladesh

Islam, A., & Biswas, T. (2014). Health system in Bangladesh: challenges and opportunities. American Journal of
Health Research, 2(6), 366-374.
https://www.academia.edu/38920534/Anwar_Islam_Tuhin_Biswas_Health_System_in_Bangladesh_Challenges
_and_Opportunities

Kabir, A., Karim, M. N,, & Billah, B. (2023). The capacity of primary healthcare facilities in Bangladesh to prevent
and control non-communicable diseases. BMC Primary Care, 24(1), 60.

https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-023-02016-6

Kalne, P. S, Kalne, P. S., Mehendale, A. M., & Kalne, P. (2022). Acknowledging the role of community health
workers in providing essential healthcare services in rural India-a review. Cureus, 14(9). 807

https://www.cureus.com/articles/114372-acknowledging-the-role-of-community-health-workers-in-
providing-essential-healthcare-services-in-rural-india-a-review?score_article=true#!/

Lamberti-Castronuovo, A., Valente, M., Barone-Adesi, F., Hubloue, 1., & Ragazzoni, L. (2022). Primary health care
disaster preparedness: a review of the literature and the proposal of a new framework. International Journal of
Disaster Risk Reduction ,12(4), 103278.

https://www.sciencedirect.com/science/article/pii/S2212420922004976

Lishner, D. M., Levine, P., & Patrick, D. (1996). Access to primary health care among persons with disabilities in
rural areas: a summary of the literature. The Journal of Rural Health, 12(1), 45-53.

https://pubmed.ncbi.nlm.nih.gov/10172606/

Lourenco, A. E. P. (2012). The meaning of ‘rural’in rural health: a review and case study from Brazil. Global Public
Health, 7(1), 1-13. https://pubmed.ncbi.nlm.nih.gov/21390962/

Maenpad, T., Suominen, T., Asikainen, P., Maass, M., & Rostila, I. (2009). The outcomes of regional healthcare
information systems in health care: a review of the research literature. International journal of medical
informatics, 78(11), 757-771. https://pubmed.ncbi.nlm.nih.gov/19656719/

Miloslavsky, E. M., & Bolster, M. B. (2020, August). Addressing the rheumatology workforce shortage: a
multifaceted approach. In Seminars in arthritis and rheumatism (Vol. 50, No. 4, pp. 791-796). WB Saunders.

https://www.mdpi.com/1660-4601/17/17 /6423 /review_report

Mishra, G. (2024). A Comprehensive Review of Smart Healthcare Systems: Architecture, Applications, Challenges,
and Future Directions. International Journal of Innovative Research in Technology and Science, 12(2), 210-218.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10865232/

643


https://pubmed.ncbi.nlm.nih.gov/36522209/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.922708/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7373115/
https://pubmed.ncbi.nlm.nih.gov/32899356/
https://www.mdpi.com/2071-1050/16/6/2268
https://www.researchgate.net/publication/377926008_The_epidemiologic_and_clinical_characteristics_of_2023-_dengue_outbreak_in_Bangladesh
https://www.researchgate.net/publication/377926008_The_epidemiologic_and_clinical_characteristics_of_2023-_dengue_outbreak_in_Bangladesh
https://www.academia.edu/38920534/Anwar_Islam_Tuhin_Biswas_Health_System_in_Bangladesh_Challenges_and_Opportunities
https://www.academia.edu/38920534/Anwar_Islam_Tuhin_Biswas_Health_System_in_Bangladesh_Challenges_and_Opportunities
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-023-02016-6
https://www.cureus.com/articles/114372-acknowledging-the-role-of-community-health-workers-in-providing-essential-healthcare-services-in-rural-india-a-review?score_article=true#!/
https://www.cureus.com/articles/114372-acknowledging-the-role-of-community-health-workers-in-providing-essential-healthcare-services-in-rural-india-a-review?score_article=true#!/
https://www.sciencedirect.com/science/article/pii/S2212420922004976
https://pubmed.ncbi.nlm.nih.gov/10172606/
https://pubmed.ncbi.nlm.nih.gov/21390962/
https://pubmed.ncbi.nlm.nih.gov/19656719/
https://www.mdpi.com/1660-4601/17/17/6423/review_report
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10865232/

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

World Journal of Biology Pharmacy and Health Sciences, 2025, 22(01), 632-645

Mohiuddin, A. K. (2020). An extensive review of patient satisfaction with healthcare services in
Bangladesh. Patient Experience Journal, 7(2), 59-71. https://pxjournal.org/journal /vol7 /iss2 /14 /

Munasinghe, N. L., O’Reilly, G., & Cameron, P. (2022). Establishing the domains of a hospital disaster preparedness
evaluation Tool: a systematic review. Prehospital and Disaster Medicine, 37(5), 674-686.

https://pubmed.ncbi.nlm.nih.gov/36052843/

Nadal, C,, Sas, C., & Doherty, G. (2020). Technology acceptance in mobile health: scoping review of definitions,
models, and measurement. Journal of Medical Internet Research, 22(7), e17256.

https://www.jmir.org/2020/7/e17256/

Olatomiwa, L., Sadiq, A. A., Longe, 0. M., Ambafi, J. G, Jack, K. E., Abd’azeez, T. A., & Adeniyi, S. (2022). An overview
of energy access solutions for rural healthcare facilities. Energies, 15(24), 9554.

https://www.mdpi.com/1996-1073/15/24 /9554

Palozzi, G., Schettini, L., & Chirico, A. (2020). Enhancing the sustainable goal of access to healthcare: findings from
a literature review on telemedicine employment in rural areas. Sustainability, 12(8), 3318.

https://www.mdpi.com/2071-1050/12/8/3318

Patel, L. N., Kozikott, S., [lboudo, R., Kamateeka, M., Lamorde, M., Subah, M., ... & Lee, C. T. (2021). Safer primary
healthcare facilities are needed to protect healthcare workers and maintain essential services: lessons learned
from a multicountry COVID-19 emergency response initiative. BM] global health, 6(6), e005833.
https://pubmed.ncbi.nlm.nih.gov/34083244/

Pearsall, H., Gutierrez-Velez, V. H,, Gilbert, M. R, Hoque, S., Eakin, H., Brondizio, E. S,, ... & Valletta, R. D. (2021).
Advancing equitable health and well-being across urban-rural sustainable infrastructure systems. npj Urban
Sustainability, 1(1), 26. Retrieved from https://www.nature.com/articles/s42949-021-00028-8

Rashid, M. M., & Rahman, K. R. (2020). Telemedicine Initiatives in Bangladesh: A Scoping Review of Two
Decades. Journal  of  Scientific and  Technological  Research,3(1), 21-32. Retrieved from
https://pubmed.ncbi.nlm.nih.gov/24934164/

Roy, A., & Shengelia, L. (2016). An analysis on maternal healthcare situation in Bangladesh: a review. Divers Equal
Health Care, 13, 360-4.74. https://www.primescholars.com/articles/an-analysis-on-maternal-healthcare-
situation-inbangladesh-a-review-94895.html

Rush, K. L., Singh, S,, Seaton, C. L., Burton, L., Li, E., Jones, C,, ... & Janke, R. (2022). Telehealth use for enhancing the
health of rural older adults: a systematic mixed studies review. The Gerontologist, 62(10), e564-e577.
https://pubmed.ncbi.nlm.nih.gov/34661675/

Russell, D., Mathew, S., Fitts, M., Liddle, Z., Murakami-Gold, L., Campbell, N., .. & Wakerman, ]. (2021).
Interventions for health workforce retention in rural and remote areas: a systematic review. Human Resources
for Health, 19(1), 103.

https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-021-00643-7

Ryan, B., Johnston, K. A,, Taylor, M., & McAndrew, R. (2020). Community engagement for disaster preparedness:
A systematic literature review. International journal of disaster risk reduction,49 (8), 101655.
https://www.sciencedirect.com/science/article/abs/pii/S2212420919317893

Shafqat, S., Kishwer, S., Rasool, R. U., Qadir, J., Amjad, T., & Ahmad, H. F. (2020). Big data analytics enhanced
healthcare systems: a review. The  Journal of  Supercomputing, 76, 1754-1799.
https://www.researchgate.net/publication/322918315_Big_data_analytics_enhanced_healthcare_systems_a_re
view

Shahen, M. A, Islam, M. R, & Ahmed, R. (2020). Challenges for health care services in Bangladesh: an
overview. [OSR Journal of Nursing and Health Science, 14(9), 13-24. https://www.iosrjournals.org/iosr-
jnhs/papers/vol9-issuel/Series-1/C0901011324.pdf

Sinha, R,, & Pati, S. (2017). Addressing the escalating burden of chronic diseases in India: need for strengthening
primary care. Journal of  family medicine and primary care, 6(4), 701-708.
https://journals.lww.com/jfmpc/fulltext/2017 /06040 /addressing_the_escalating_burden_of_chronic.1.aspx

644


https://pxjournal.org/journal/vol7/iss2/14/
https://pubmed.ncbi.nlm.nih.gov/36052843/
https://www.jmir.org/2020/7/e17256/
https://www.mdpi.com/1996-1073/15/24/9554
https://www.mdpi.com/2071-1050/12/8/3318
https://pubmed.ncbi.nlm.nih.gov/34083244/
https://www.nature.com/articles/s42949-021-00028-8
https://pubmed.ncbi.nlm.nih.gov/24934164/
https://www.primescholars.com/articles/an-analysis-on-maternal-healthcare-situation-inbangladesh-a-review-94895.html
https://www.primescholars.com/articles/an-analysis-on-maternal-healthcare-situation-inbangladesh-a-review-94895.html
https://pubmed.ncbi.nlm.nih.gov/34661675/
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-021-00643-7
https://www.sciencedirect.com/science/article/abs/pii/S2212420919317893
https://www.researchgate.net/publication/322918315_Big_data_analytics_enhanced_healthcare_systems_a_review
https://www.researchgate.net/publication/322918315_Big_data_analytics_enhanced_healthcare_systems_a_review
https://www.iosrjournals.org/iosr-jnhs/papers/vol9-issue1/Series-1/C0901011324.pdf
https://www.iosrjournals.org/iosr-jnhs/papers/vol9-issue1/Series-1/C0901011324.pdf
https://journals.lww.com/jfmpc/fulltext/2017/06040/addressing_the_escalating_burden_of_chronic.1.aspx

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

World Journal of Biology Pharmacy and Health Sciences, 2025, 22(01), 632-645

Sreenu, N. (2019). Healthcare infrastructure development in rural India: a critical analysis of its status and future
challenges. British Journal of Healthcare Management, 25(12), 1-9.
https://www.magonlinelibrary.com/doi/abs/10.12968/bjhc.2018.0072

Verheul, M. L., & Diickers, M. L. (2020). Defining and operationalizing disaster preparedness in hospitals: a
systematic literature review. Prehospital and disaster medicine, 35(1), 61-68.
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/defining-and-
operationalizing-disaster-preparedness-in-hospitals-a-systematic-literature-
review/21A0554AF311EC8EFD9ASCFDO8B8E087

Yao, R, Zhang, W,, Evans, R,, Cao, G., Rui, T., & Shen, L. (2022). Inequities in health care services caused by the
adoption of digital health technologies: scoping review. Journal of medical Internet research, 24(3), e34144.

https://pubmed.ncbi.nlm.nih.gov/35311682/

Yunara, Y., & Efendi, F. (2023). Technology-and non-technology-based primary healthcare innovations for the
elderly: A systematic review. Enfermeria Clinica, 33, S60-S65. Retrieved from
https://www.sciencedirect.com/science/article /abs/pii/S1130862123000190

Zakerabasali, S., Ayyoubzadeh, S. M., Baniasadi, T., Yazdani, A., & Abharij, S. (2021). Mobile health technology and
healthcare providers: systemic barriers to adoption. Healthcare Informatics Research, 27(4), 267.
https://www.researchgate.net/publication/355993161_Mobile_Health_Technology_and_Healthcare_Providers
_Systemic_Barriers_to_Adoption

Zhang M. & Batjargal, T. (2022). Review on new spending of United States Bipartisan
Infrastructure Bill. Journal of Infrastructure, Policy and Development, 6(2):
1507.

doi: 10.24294 /jipd.v6i2.1507

Zhang, M., & Bhattacharjee, B. (2024). Evaluating The Impact of E-Governance on
Public Service Delivery: A Case Study of  Bangladesh. Malaysian  Journal of
Social Sciences and Humanities (MJSSH), 9 (9): 002960
DOL: https://doi.org/10.47405/mjssh.v9i9.2960
https://www.msocialsciences.com/index.php/mjssh/article /view/2960

Zhang M, & Kaur M. (2024). Toward a theory of e-government: Challenges and
opportunities, a literature review. Journal of Infrastructure, Policy and
Development. 8(10): 7707.
https://doi.org/10.24294 /jipd.v8i10.7707
https://systems.enpress-publisher.com/index.php/jipd/article/view/7707

Zhang M, & Shahid R. (2024). Enlightening Bangladesh: Navigating power sector
challenges through PPP excellence.
Journal of Infrastructure, Policy and Development, 8(3): 2529.
https://doi.org/10.24294 /jipd.v8i3.2529

645


https://www.magonlinelibrary.com/doi/abs/10.12968/bjhc.2018.0072
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/defining-and-operationalizing-disaster-preparedness-in-hospitals-a-systematic-literature-review/21A0554AF311EC8EFD9A8CFD08B8E087
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/defining-and-operationalizing-disaster-preparedness-in-hospitals-a-systematic-literature-review/21A0554AF311EC8EFD9A8CFD08B8E087
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/defining-and-operationalizing-disaster-preparedness-in-hospitals-a-systematic-literature-review/21A0554AF311EC8EFD9A8CFD08B8E087
https://pubmed.ncbi.nlm.nih.gov/35311682/
https://www.sciencedirect.com/science/article/abs/pii/S1130862123000190
https://www.researchgate.net/publication/355993161_Mobile_Health_Technology_and_Healthcare_Providers_Systemic_Barriers_to_Adoption
https://www.researchgate.net/publication/355993161_Mobile_Health_Technology_and_Healthcare_Providers_Systemic_Barriers_to_Adoption

