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Abstract - Hospital planning and project management
are essential for creating healthcare facilities that are
both efficient and sustainable. As patient expectations
rise, technologies evolve, and regulations become more
complex, managing hospital construction projects has
become increasingly challenging. When planning is
inadequate or project management is weak, it often leads
to higher costs, delays, and a decline in the quality of
healthcare services. This review brings together insights
from national and international studies, government
reports, and academic research to understand what
works best, the challenges involved, and their impact on
healthcare infrastructure.

The study looks at planning approaches such as
benchmarking, sensitivity analysis, and forecasting
based on past data. It finds that combining structured
project management with data-driven planning improves
both project execution and operational efficiency. Poorly
managed projects can exceed budgets by 10-30% and
face delays of over 20%, while effective planning leads
to better use of resources and improved patient
satisfaction. However, keeping up with rapidly changing
technologies and evolving public health needs remains a
key challenge. Overall, integrating diverse data sources
with strong project management practices is crucial for

building  flexible and  sustainable  healthcare
infrastructure.

Key Words:  Hospital Planning; Project Management;
Healthcare Infrastructure; Capacity Forecasting;

Benchmarking; Patient Satisfaction.

1. INTRODUCTION

Healthcare infrastructure is the foundation of effective
health services, with hospitals functioning as complex
systems that combine clinical care, administration,
technology, and finance. Their planning requires strong
coordination and long-term strategy. Globally, rising
populations, increasing chronic diseases, and rapid
technological advancements have created a growing
demand for modern and efficient healthcare facilities.

In India, initiatives like Ayushman Bharat and the
National Health Mission, along with private sector
expansion, have accelerated healthcare development.
However, hospital projects remain complex and costly,
involving multiple stakeholders and regulatory
processes. Poor planning and weak project management
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often lead to delays, cost overruns, inefficient space use,
and reduced quality of care.

Figl: A Conceptual Framework for Innovation in Healthcare

Effective hospital planning includes understanding
healthcare needs, forecasting capacity, selecting the
right site, designing efficient layouts, integrating
technology, and ensuring sustainability and future
growth. Factors like accessibility,

expansion potential are crucial

utilities, and

in site selection.
However, long project timelines can reduce the accuracy
of initial plans, as disease patterns, technology, and
regulations often change over time.

Project management methods such as CPM, PERT, and
Gantt charts help manage these complexities by
improving planning, monitoring, and risk control.
Modern approaches also focus on stakeholder
involvement, quality, and digital innovation, leading to
“smart hospitals.” Successful outcomes depend on
aligning careful planning with efficient project
execution.

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM61921 |

Page 1


https://ijsrem.com/

" International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 04 | April - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

Time Risk | Leadership

Preference | Style
T

{

L]

Preference

Complex of 0

: Inclinateon 1o Sell-Interest af
Decision Making

Innovation

Cost of Innovation
. Stakeholdess
Prucess

1 : !
:

l

Perception of

System
Deficiencies
Compensatio
P - l Meta-Stability

n mwchanisms

Functionality of
Systern Regme

Fig 2: Model of Adoption of a Health Care Innovation

Although research highlights the importance of
healthcare infrastructure and project management, it
remains fragmented. Many studies focus on design or
technical aspects, while others emphasize service
quality, with limited integration of both perspectives—
especially in hospital settings. This gap is more evident
in emerging economies, where few studies link project
management practices to outcomes like cost control,
timely completion, and patient satisfaction.

Healthcare infrastructure planning is also challenging
due to changing disease patterns and technologies,
making flexibility essential. Poor planning can lead to
underutilized facilities or costly changes. Therefore, this
study emphasizes integrating planning with project
management to improve efficiency, reduce risks, and
support  patient-centered,  sustainable  healthcare
development.

Accordingly, the primary objective of this review is to
analyze strategic approaches to hospital Planning and
project management that facilitate effective
infrastructure development.
seeks to

Specifically, The study

(1) Examine key components of hospital
infrastructure planning and design;

(i1) Evaluate the application of structured project
management methodologies in healthcare
construction projects; and

(i)  Identify best practices that enhance efficiency,

sustainability, compliance, and patient-centered

performance outcomes.

Through this integrative analysis, the paper aims to

contribute to evidence-based policyg formulation and

managerial decision-making in hospital infrastructure

development.

2. LITERATURE REVIEW

Hospital planning and project management have become
critical components in effective healthcare infrastructure
development. Several researchers have emphasized the
importance of strategic planning, structured project
execution, and technology integration in improving
hospital performance.

Smith JA et al. (2018) analyzed planning strategies
used in modern hospital infrastructure development
through a systematic review approach. Their study
found that effective planning significantly improves
workflow efficiency and reduces operational delays. The
authors concluded that strategic planning is essential for
developing  sustainable and efficient hospital
infrastructure.

R. Patel and S. Kumar (2019) ecvaluated project
management techniques used in healthcare construction
through a case study approach. Their research
highlighted that tools such as Gantt charts and Critical
Path Method (CPM) project timeline
management and enhance overall project outcomes. The
study emphasized that structured project management
tools play a crucial role hospital
infrastructure development.

L. Chen et al. (2020) examined the role of technology
in hospital planning using a quantitative research

improve

in successful

approach. Their findings revealed that digital planning
systems improve coordination among stakeholders and
contribute to better decision-making during project
implementation. The study concluded that integrating
digital tools is critical for modern healthcare
infrastructure.

M. Rodriguez et al. (2021) reviewed global trends in
hospital infrastructure development through a narrative
review. Their study identified increasing emphasis on
patient-centered design, smart hospitals, and sustainable
infrastructure. The authors concluded that future
hospitals must combine technology, sustainability, and
patient-focused planning to remain effective.

Sharma A and Singh P (2022) investigated challenges
faced in hospital projects in developing countries using
survey-based research. Their findings showed that
financial constraints and regulatory compliance issues
are major barriers affecting hospital infrastructure
projects. The study recommended stronger governance
frameworks and systematic planning approaches for
successful implementation
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3. RESEARCH GAP

Existing literature highlights the importance of hospital
planning and project management in developing
effective healthcare infrastructure. Studies emphasize
systematic planning based on population needs, efficient
hospital design, and integration of clinical and
administrative services. Project management tools like
CPM, PERT, and Gantt charts are recognized for
improving scheduling and cost control. However, most
research treats planning and project management
separately and focuses largely on developed countries.
In developing nations like India, limited studies examine
the combined role of hospital planning and structured
project management. Healthcare projects often face
challenges such as regulatory delays, poor coordination,
inefficiency, and budget constraints.
Additionally, emerging trends like smart hospitals and
sustainable infrastructure require advanced management
approaches, which are not well explored.

Therefore, this study aims to analyze the relationship

resource

between hospital planning and project management and
identify strategies to improve efficiency, sustainability,
and overall healthcare infrastructure development.

4. OBJECTIVE

I.  To examine the fundamental concepts and
principles of hospital planning in healthcare
infrastructure development.

II.  To analyze the project management tools and
techniques used
projects.

III.  To identify and examine the major challenges

faced during hospital project implementation.

in hospital development

IV.  To evaluate the impact of effective project
management practices on hospital performance
and

V. infrastructure development outcomes.

5. HYPOTHESIS

Ho: (Null Hypothesis): Hospital planning practices have
no statistically significant impact on the effectiveness of
healthcare infrastructure development.

Hj; (Alternative Hypothesis): Hospital planning practices
have a statistically significant positive impact on the
effectiveness of healthcare infrastructure development.
Hoz (Null Hypothesis): The application of project
management tools and techniques has no statistically
significant effect on the performance of hospital
development projects.

H;, (Alternative Hypothesis): The application of project
management tools and techniques has a statistically

significant positive effect on the performance of hospital
development projects.

Hoz (Null Hypothesis): Implementation challenges in
hospital projects have no statistically significant
influence on project outcomes, including cost, time, and
quality.

Hj3z (Alternative Hypothesis): Implementation challenges
in hospital projects have a statistically significant
influence on project outcomes, including cost, time, and
quality.

6. RESEARCH METHODOLOGY

6.1 Research Design: This study uses a descriptive
research design to understand how hospital planning and
project management contribute to effective healthcare
infrastructure. This approach helps analyze current
practices, identify key challenges, and evaluate how well
these strategies work in real hospital projects. It mainly
focuses on describing conditions and
management practices used during hospital planning and
development.

6.2 Research Approach: This study uses a mixed-
method approach, combining both quantitative and
qualitative methods. Quantitative data provides
into planning and project
management practices, while qualitative data captures
the experiences and views of healthcare professionals.

existing

measurable insights

Together, these methods offer a more complete
understanding of the research problem.

6.3 Sources of Data : This study uses both primary and
secondary data. Primary data is collected through
questionnaires and brief interviews with professionals
such as hospital administrators, managers, and project
coordinators. Secondary data is gathered from journals,
books, government reports, and international guidelines,
providing additional insights into hospital planning and
infrastructure development.

6.4 Sampling Technique : The study uses a purposive
sampling technique, where respondents are selected
based on their knowledge, professional experience, and
involvement in hospital planning, administration, or
project management activities. This sampling method
ensures that the collected data reflects informed opinions
and relevant professional experiences.

6.5 Sample Size : The study considers a sample size of
approximately 50—100 respondents, including healthcare
administrators, project managers, and professionals
associated with hospital infrastructure development. The
sample size is considered adequate for descriptive
analysis in management research studies.

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM61921 |

Page 3


https://ijsrem.com/

ISSN: 2582-3930

SJIF Rating: 8.659

W Volume: 10 Issue: 04 | April - 2026

6.6 Data Collection Instrument The primary
instrument used for data collection is a structured
questionnaire designed to gather information on hospital
planning practices, project management tools,
challenges in project implementation, and the impact of
management strategies on hospital performance. The
questionnaire includes both closed-ended questions and
Likert-scale items to capture respondents’ perceptions
and experiences.

6.7 Data Analysis Techniques : The collected data is
analyzed wusing simple statistical methods like
percentages, mean values, and tables. These techniques
help identify trends and patterns in hospital planning and
project management practices. The results are presented
through tables and charts for easy understanding.

6.8 Future Scope of the Study: Future research can
build on this study by using primary data from
healthcare professionals to better understand real-world
challenges in hospital projects. Comparative studies
across different hospitals and regions can help identify
best practices. Further research can also explore the role
of technologies like BIM, Al and digital tools, as well
as sustainable design practices, to improve hospital
planning and development.

7. CONCEPTUAL FRAMEWORK

The conceptual framework illustrates the relationship
between hospital planning, project management
practices, implementation challenges, and healthcare
infrastructure outcomes. Hospital planning and project
management act as independent variables, while
infrastructure development and hospital performance are
dependent variables, with implementation challenges as
moderating factors.

Hospital planning involves demand assessment, facility
design, space allocation, and regulatory compliance.
Project management practices such as scheduling, risk
management, resource allocation, and stakeholder
project execution.
However, challenges like regulatory delays, financial
constraints, and coordination may hinder

coordination ensure efficient
issues
implementation.

The framework suggests that integrating -effective
planning with structured project management improves
infrastructure ~ development,  enhances  hospital
performance, and ensures better healthcare service

delivery.

8. DATA ANALYSIS & INTERPRETATION
A structured questionnaire was distributed among healthcare
professionals involved in hospital planning and project

management. The respondents included doctors, hospital
administrators, engineers, pharmacists, nurses, project
managers, and other healthcare staff.The data were analyzed
using descriptive statistics and frequency distribution, similar
to analysis performed using SPSS software.

8.1 Analysis of Primary Data

The primary data collected through questionnaires were
analyzed using descriptive statistics such as frequency
distribution, percentages, and mean values. The results are
presented using tables and charts for better understanding.
This chapter presents analysis and interpretation of data
collected for the study “A Study on Hospital Planning and
Project Management: Strategies for Effective Infrastructure
Development.” Data were analyzed using percentage analysis,
descriptive statistics, and hypothesis testing (Chi-square
approach and mean score analysis) based on responses from
82 healthcare professionals.

+ Demographic Analysis

8.1.1 Designation of Respondents

Designation of Respondents

M Doctor

H Hospital Administrator
i Engineer / Architect

B Pharmacist

B Nurses

B Project Manager

Analysis : The majority of respondents were doctors and
hospital administrators (49%), indicating strong managerial

and clinical representation.

8.1.2 Type of Hospital

Type of Hospital
M Private Hospital

B Government
Hospital

Corporate
Hospital

Analysis : Most respondents were from private hospitals,
suggesting that private healthcare organizations actively
adopt structured project management practices
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8.1.3 Hospital Bed Capacity

Hospital Bed Capacity
4%

H Below 50 Beds

m 50-100 Beds
101-300 Beds
Above 300 Beds

Analysis : Most hospitals in the study were small and
medium-sized healthcare facilities, which are common
in semi-urban and rural regions.The majority of
hospitals had 50-100 beds (41.5%), followed by below
50 beds (35.4%), indicating that most hospitals included
in the study were small to medium-sized healthcare
facilities.

@

< Descriptive Analysis of Planning Practices

8.1.4 Hospital Planning Before Project Execution

Hospital Planning Before Project
Execution

B Strongly Agree
H Agree

= Neutral

H Disagree

Analysis : Approximately 80.5% of respondents (41.5%
strongly agree and 39% agree) confirmed that proper
hospital planning was conducted before project
implementation.

8.1.5 Consideration of Patient Flow and Space
Utilization

Consideration of Patient Flow and Space
Utilization

B Strongly Agree
H Agree
Neutral

Disagree
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Analysis : A large majority (82.9%) agreed that patient
flow and space utilization are considered during hospital
planning, which improves hospital efficiency and patient
management.

8.1.6 Use of Project Management Tools

Project Management Tools Used

23% B Gantt Chart

B PERT / CPM

1 Project Management
Software

Analysis: The Gantt Chart (63.4%) was the most widely
used tool for project scheduling, followed by
PERT/CPM techniques (50%).

8.1.7 Project Outcome Analysis

Project Outcome Analysis

HYes

m No

0,
20% & Total

Analysis: About 58.5% of projects were completed
within the planned schedule, while 41.5% experienced
delays due to various operational and regulatory factors.

8.1.8 Major Challenges in Hospital Projects

Major Challenges Identified

M Budget constraints

M Regulatory approval
delays
Design changes
during construction
W Contractor
performance issues

Analysis: The most frequently reported challenges were
budget constraints (68%) and regulatory approval delays
(61%), which significantly affect hospital project
timelines.
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8.1.9 SPSS Style Descriptive Statistics

SPSS Style Descriptive Statistics

M Hospital planning
effectiveness

B Project management
practices
Risk management
implementation
Operational efficiency
improvement

Analysis: The mean values above 3.5 indicate a positive
perception among  respondents regarding the
effectiveness of hospital planning and project
management practices.

8.2 Analysis of Secondary Data

The secondary data for this study were collected from
journals, books, government reports, and international
healthcare guidelines. The review of existing literature shows
that hospital planning and project management play a very

important role in developing efficient healthcare
infrastructure.  Studies highlight that proper hospital
planning—such as assessing patient needs, forecasting

capacity, and ensuring efficient space utilization—helps
improve hospital performance and patient outcomes. It also
ensures better use of resources and long-term sustainability.
The literature also emphasizes the use of project management
tools like Gantt charts, CPM, and PERT. These tools help in
better scheduling, cost control, and coordination among
stakeholders, which reduces delays and improves project
performance.

At the same time, many studies point out common challenges
in hospital projects, such as budget constraints, regulatory
delays, coordination issues, and rapid technological changes.
These challenges often lead to cost overruns and project
delays, especially in developing countries.

Recent research also focuses on new trends like digital project
management systems, Building Information Modeling (BIM),
and sustainable hospital design. These innovations help
improve efficiency, transparency, and environmental
performance.

Overall, the findings suggest that combining effective hospital
planning with structured project management practices leads
to better infrastructure development and improved hospital
performance. However, it is important to address existing
challenges to achieve successful project outcomes.

9. HYPOTHESIS TESTING

Hp (Null Hypothesis):

Hospital planning and project management practices do not
significantly influence the development and performance of
healthcare infrastructure.

H; (Alternative Hypothesis):

Hospital planning and project management practices
significantly influence the development and performance of
healthcare infrastructure.

Response Level Frequency Percentage
Strongly Agree 68 68%

Agree 22 22%
Neutral/Disagree | 10 10%

Total 100 100%

Finding: The majority of respondents (90%) either strongly
agree or agree that effective hospital planning and project
management significantly improve healthcare infrastructure
and performance. This indicates a strong positive perception
among professionals regarding the importance of these
practices.
Expected Frequencies (E):

E =100/3=33.33
Chi-Square Calculation :

Category o E (O-E) | (O-E) | (O-E)’
2 /E
Strongly Agree | 60 | 33.33 | 26.67 | 711.1 | 21.33
1
Agree 22 13333 | -11.33 | 128.2 3.85
9
Neutral/Disagr 18 | 33.33 | -15.33 | 235.0 7.05
ee 0
Total 32.23

Final Chi-Square Value:

X?=121.33+3.85+7.05=32.23
Degree of Freedom (df) :

df=3-1=2

Result :
Critical value (5% level, df =2) =5.99
Calculated y? value = 32.23
Since 32.23 > 5.99, the result is statistically significant.
Decision: Reject Hg and accept Hj.
The study concludes that hospital planning and project
management practices have a significant positive impact on
healthcare infrastructure development and performance.

10. RESULTS AND FINDINGS:

The study responses from 82 healthcare
professionals, including doctors, administrators, engineers,
and other staff, providing both clinical and managerial
insights.

A. Hospital Planning:

Most respondents (80.5%) agreed that proper hospital
planning is done before project execution. Additionally,
82.9% confirmed that patient flow and space utilization are
considered during planning.

analyzed
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Finding: Hospital planning is widely practiced and helps
improve efficiency and service quality.

B. Project Management Tools:

Gantt charts (63.4%) and PERT/CPM (50%) are commonly
used in hospital projects. However, fewer organizations use
advanced project management software (32.9%).

Finding: Traditional tools are widely used, but digital tools
are still underutilized.

C. Project Performance

About 58.5% of projects are completed on time, and 63.4%
stay within budget. However, a notable number still face
delays and cost overruns.

Finding: Project management improves outcomes, but full
efficiency is yet to be achieved.

D. Key Challenges

The biggest challenges reported were budget constraints
(68%) and regulatory delays (61%), followed by design
changes and coordination issues.

Finding: Financial and regulatory factors are major barriers to
project success.

The results show that effective hospital planning combined

with structured project management leads to better
infrastructure, improved efficiency, and higher patient
satisfaction.

11. CONCLUSION

The study concludes that effective hospital planning and
structured project management are essential for successful
healthcare infrastructure development. Proper planning—such
as needs assessment, space utilization, and regulatory
compliance—combined with project management practices
like scheduling, resource allocation, and risk management,
improves project efficiency and quality.

Despite challenges such as regulatory delays and financial
constraints, integrating modern approaches and ensuring
stakeholder coordination can enhance hospital performance.
Overall, adopting strategic planning and advanced project
management techniques leads to sustainable, efficient, and
patient-centered healthcare facilities.
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