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ABSTRACT

Lagos, Nigeria, faces persistent challenges in delivering accessible, efficient, and inclusive healthcare,
particularly in rapidly growing urban and peri-urban communities. Many health centres struggle with
issues such as overcrowding, weak infrastructure, limited digital systems, and poor alignment with local
needs. This study investigates how the integration of smart city principles—including digital health
technologies, data-driven facility management, loT-enabled systems, and sustainable design practices—
with community-led design approaches can transform the performance and user experience of health
centres in Lagos. The research examines how participatory planning, real-time data use, smart
infrastructure, energy-efficient systems, and locally informed design strategies can improve service
delivery, enhance spatial functionality, strengthen resilience, and support healthier communities. Through
a combination of field assessment, stakeholder analysis, and literature review, the study explores key
performance indicators such as accessibility, inclusiveness, service efficiency, environmental
responsiveness, and user satisfaction. Findings are expected to show that health centres co-designed with
community input and supported by smart technologies can reduce operational inefficiencies, respond
better to local health priorities, optimize resource use, and improve patient experience. This research
contributes practical insights for architects, urban planners, public health officials, and policymakers
committed to building resilient and people-centered healthcare infrastructure in Lagos.

Keywords: Smart city principles, community-led design, inclusive health centres, Lagos, digital health,
participatory planning, resilience, sustainable healthcare infrastructure.

INTRODUCTION

Lagos is a rapidly expanding megacity characterized by high population density, socio-economic
diversity, and significant pressure on urban infrastructure. Health centres across the city often operate
with limited resources and outdated systems, resulting in long waiting times, weak service coordination,
and environments that do not support efficient healthcare delivery. Traditional approaches to health
facility development in Lagos frequently overlook user-centered design, community involvement, and the
potential of smart technologies to improve operational efficiency. As a result, many facilities are unable
to respond effectively to local health needs or adapt to emerging challenges such as disease outbreaks,
urban flooding, and population surges.

Integrating smart city principles—such as digital health records, telehealth platforms, loT-based
monitoring, automated energy management, GIS-based planning, and data-driven decision-making—
offers a significant opportunity to modernize health centres. However, smart solutions alone cannot
guarantee inclusiveness or usability. Community-led design ensures that spaces reflect the cultural,
social, and functional needs of the people who use them. This study explores how combining these two
frameworks can create health centres that are not only technologically advanced but also socially
responsive, inclusive, and resilient, improving health outcomes and community well-being across Lagos.

Scope of Study
This study focuses on the integration of smart city principles with community-led design in the

129


https://www.ijsrjournal.com/ijsrse.v2i1.2026.ijsr-977354
mailto:chiduzie.ekugo@calebuniversity.edu.ng

ljsrjournal.com

development of health centres in Lagos, Nigeria, with the aim of improving functionality, inclusivity, and
accessibility. Lagos, as Nigeria’s largest and most densely populated city, presents unique challenges in
healthcare delivery, Lagos as a state has really tried their best to improve their health sector even with
the high population density, rapid urbanization, traffic congestion, and uneven access to health services.
Geographically, it is limited to selected urban and peri-urban areas, emphasizing neighborhoods with high
population density and diverse socio-economic conditions to capture a representative range of
community needs.

Thematically, the research explores smart city technologies—such as digital health platforms,
loT-enabled monitoring, data-driven resource management, and sustainable building practices—
alongside participatory design approaches that actively involve local communities, healthcare workers,
and stakeholders in the planning and design of health facilities.

Materials Analyzed include:

These materials fall under three main categories:

I. Smart-technology (digital) materials/equipment
Il. Sustainable building/construction materials

[1l. Community-engagement materials/tools

Aim of the Study

The aim of this study is to explore how combining smart city technologies with community-led
design can improve the way health centre in Lagos generally in line with the health sector. Also, need of
the community also in line with affordability, provide better services, and support stronger, healthier
communities.

Objective of the Study
The following objectives are to serve as guidelines in this Research during this exercise to get
more information and details....
I. Identifying Adaptive design strategies to improve community led designs and functionality in Health
centers in Lagos, Nigeria.
II. To assess the current challenges faced by health centre in Lagos in terms of community input,
Infrastructure and community needs.

Objectives Implementation

1. Identifying Adaptive design strategies to improve community led designs and functionality in Health
centers in Lagos, Nigeria......

Goal: Identify real problems faced by patients, staff, and local communities.

How to Implement:

® Organize community meetings and focus groups.

® Use surveys, interviews, and participatory mapping tools.

® Engage: women, elderly, youth, disability groups, religious leaders, healthcare workers.

® Understand cultural practices that affect health facility use.

Tools/Materials: Questionnaires, flipcharts, GIS mapping tools, tablets.

2. To assess the current challenges faced by health centre in Lagos in terms of community input,
Infrastructure and community needs.

Conduct Community Surveys and Interviews
How to Implement:
® Develop questionnaires targeting patients, caregivers, women, elderly, youths, and people with

disabilities.
® Conduct interviews at health centres and in surrounding communities.

130



ljsrjournal.com

® Ask about service quality, accessibility, satisfaction, cultural concerns, waiting time, and user
experience.

Tools/Materials: Questionnaires (printed or digital), mobile tablets, audio recorders.

1.4 Justification of the Study
This study is critical for four major reasons:

® Improved service delivery: Smart systems can reduce wait times, strengthen data management, and
support efficient patient flow.

® Inclusiveness and responsiveness: Community participation ensures facilities reflect real user needs
and local cultural contexts.

® Sustainability: Smart energy systems, efficient water use, and climate-responsive design help reduce
operational costs.

® Resilience: I0T sensors, surveillance systems, and real-time monitoring support preparedness for
disease outbreaks and climate-related disruptions.

Significance of the study

This study is significant because it addresses critical gaps in the planning, design, and
delivery of health services in Lagos, particularly in rapidly growing urban communities.
Modern health facilities must be able to adapt to high population density, environmental
challenges, and complex community health needs. By integrating smart city principles with
community-led design, this research contributes to the creation of health centres that are more
functional, inclusive, resilient, and technologically aligned with the future of healthcare in
Lagos State. Furthermore, the findings of this study have implications for the broader goals of
Lagos State, including the Smart Lagos Initiative, Lagos Resilience Strategy, and health-
sector reforms. The research demonstrates how technology, sustainability, and community
involvement can work together to create scalable models for future facilities across the state.

Finally, this study contributes to academic literature and professional practice by
providing a framework for merging smart technologies with participatory design in
developing countries. It expands knowledge on how digital innovation and community
engagement can be integrated into healthcare architecture, offering a model that other cities
in Nigeria—and across Africa—can adopt. Overall, the study is significant because it
supports the creation of functional, inclusive, user-centred, sustainable, and resilient health
centres, ultimately contributing to healthier communities and smarter urban development in
Lagos, Nigeria.

LITERATURE REVIEW

This article would show how Integrating Smart City Principles with Community-Led Design Can
Shape a Functional and Inclusive Health Centres in Lagos, Nigeria. Innovative smart city principles
strategies for Health centres would typically involve a comprehensive search and analysis of existing
research, publications, and case studies related to the topic. Health centres are designed to serve the
purpose of users in the community and to also achieve its main aim and objectives which would also
enhance and ensure safety. These smart city principles would definitely community participation and
contribution towards ensuring a functional, livable and sustainable health center.

Conceptual Framework

In this framework, smart city principles and community-led design constitute the independent
variables, while functional and inclusive health centres represent the dependent variable. Smart city
principles has a lot of function and role to play in terms of functionality. Smart city principles and
community-led design interactions would bring about the followings: Smart Governance, Reliable
structures, customers satisfaction. These elements contribute to improved operational efficiency,
accessibility, and environmental performance of healthcare facilities. Conceptually, these health center
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buildings are to be designed with a multi-disciplinary approach that integrates engineering, architecture,
environmental science, and urban planning.

Independent Variables
® Smart City Principles:
I. Smart infrastructure

Smart infrastructure refers to the integration of intelligent building systems, automated services,
and resilient construction technologies within healthcare facilities. This is a type of infrastructure
principle that would bring about the weather/climate control systems, reduce running/ maintenance
cost. particularly in flood-prone urban areas such as Lagos.

li. Digital health systems

Digital health systems involve the use of technologies to support healthcare delivery. These
include the use of electrical devices that can bring about records, mobile health platforms, online booking
platforms and remote patient monitoring and guidance. Digital health systems improve access to
medical services, easy monitoring of customers with the appropriate feedback and to also enhance data
management, and support community led contributions for better operations.

lii. Smart governance

Smart governance emphasizes the ability for community residents to experience a free, fair and
transparent and participatory decision-making processes. This process helps to guide the whole process
and to also give the community confidence in governance. Some of the benefits includes e-governance
platforms, integrated health information systems, and collaborative policy frameworks. In healthcare
development, smart governance facilitates efficient resource use and circulation, accountability of the
whole progress and proocess, and stakeholder engagement, thereby improving service quality and
institutional performance.

lii. Sustainable energy

Sustainable energy refers to the adoption of renewable and energy-efficient systems such as
solar power, smart grids, and low-energy building technologies. In health centres, sustainable energy
ensures reliable power supply, reduces operational costs, and minimizes environmental impact,
contributing to long-term facility sustainability.

Dependent Variable

I. Functional and Inclusive Health Centres

Functional and Inclusive Health Centres represent the dependent variable.This shows the end result
which would bring about the expected result of integrating smart city principles with community-led
design. This concept refers to healthcare facilities that effectively support the purpose of community led
design that brings about service delivery while ensuring access for all genders in different communities
and usability for all population groups in total.

Key Indicators of Functional and Inclusive Health Centres
For the purpose of this study, functional and inclusive health centres are assessed using the following
indicators:

® Efficient spatial analysis and functionality: The proper implementation of spatial analysis as a guide
for proper detailing and spacing of each space in the health center would also bring about
functionality.

® Consideration for persons with disabilities and vulnerable groups: The Disability as a focus is also a
very vital aspect in the purpose of inclusive health centers which would also bring about proper
provisions for vulnerable groups as also involved.

® Environmental sustainability and operational efficiency: Environmental sustainability and
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operational efficiency are assessed as indicators of functional and inclusive health centres, that
shows way in which healthcare facilities achieve resource durability and efficiency, climate
cooperation, service delivery, and long-term operational goals.

Theoretical Framework in the Field of Research

This study is theoretically grounded in Smart City, Community Participatory Design Theory, and
Systems Theory, which would explain how community participation, and systemic integration influence
the functionality and inclusiveness of healthcare facilities in Lagos, Nigeria. Buildings have been designed
with a lot of aesthetic values without considerations for community led participation. The road map for
the success of the Functional and inclusive health centers in Nigeria has shown that it is a joint task and
should be braced with policies that can uphold it. Values of resilience can only be appreciated if there is
proper guidance and is well followed as laid without bias.

Empirical Studies

Empirical studies shows that smart city principles—such as smart infrastructure, digital health
systems, sustainable energy, and smart governance—significantly improve healthcare efficiency,
environmental resilience, and proper service functionality. Studies also confirm that community-led
design enhances inclusiveness by improving accessibility, adequate relevance, cultural heritage, user
confidence and sustainability.

Also, functionality and inclusivity also reduces operating costs and strengthen healthcare
facilities against urban and climate-related challenges. Operational efficiency has a lot of benefits and
severe vrole to play in such conditions which improve staff productivity and patient experience.
Importantly, integrated approaches that combine smart technologies with community participation
produce better results other than results that can’t be confirmed or used in such situations. While smart
systems enhance functionality, community engagement.

Previous Studies Conducted In the Field of Research

The purpose of previous studies in research is to provide a foundation for new investigations. It
helps would help we researchers understand what has already been studied, what knowledge gaps exist,
and what questions need further exploration. By looking at what others have done, we can build on
existing knowledge, avoid repeating the same work, and ensure their study contributes something
valuable to the field. It also helps validate their research design and methods, making their findings more
credible.
I
II. “SMART CITIES AND SMART COMMUNITIES”Empowering Citizens through Intelligent Technologies
Book®© 2022

“Smart City” programs and strategies have become one of the most dominant urban agendas for

local governments worldwide in the past two decades. The rapid urbanization rate and unprecedented
growth of megacities in the 21st century triggered drastic changes in traditional ways of urban policy and
planning, leading to an influx of digital technology applications for fast and efficient urban management.
With the rising popularity in making our cities “smart”, several domains of urban management, urban
infrastructure, and urban quality-of-life have seen increasing dependence on advanced information and
communication technologies (ICTs) that optimize and control the day-to-day functioning of urban
systems. Smart Cities, essentially, act as digital networks that obtain large-scale real-time data on urban
systems, process them, and make decisions on how to manage them efficiently. The book presents 26
chapters, which are organized around five topics: (1) Conceptual framework for smart cities and
communities; (2) Technical concepts and models for smart city and communities; (3) Civic engagement
and citizen participation; (4) Case studies from the Global North; and (5) Case studies from the Global
South.

lll. Studies on Environmental Sustainability and Healthcare Infrastructure

Empirical work by Silva and Marquez (2020) investigated the integration of sustainable energy solutions
in urban health facilities and reported improved reliability of services during power outages in Brazilian
cities. In sub-Saharan Africa, research by Adeoye et al. (2022) showed that climate-responsive
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architectural design, including elevated structures and strategic drainage systems, reduced the disruption
of health services in flood-prone communities.

These studies highlight that environmental sustainability significantly influences service continuity and
facility resilience—an important consideration in rapidly urbanizing and climate-vulnerable cities like
Lagos.

Gaps in Literature

Our research has shown that there is need for the following:
1. The importance of combining smart city technologies with community-led design to improve health
centre in Lagos generally in line with the health sector. As stated earlier these two vital major points and
aspect are expected to bring about the essence of funtionality in relation to its purpose.

2. Also, need of the community also in line with affordability, provide better services, and support
stronger, healthier communities. The community plays a major and vital in this subject in order to achive
the followings stated above. The community- led participation is also very important in order to bring
about proper support and cooperation.

RESEARCH METHOD

Case Study/ Study Area

Lagos was selected as the case study area due to its rapid urban growth, healthcare access
challenges, and increasing adoption of smart technologies and development. As Nigeria’s largest
metropolitan centre, Lagos provides an appropriate example for examining how smart city principles and
community-led design can enhance the functionality and inclusiveness of health centres in urban
environments. This Case study would help us have a better insight of the area the gaps in these specific
locations.

Our research questions include the following;

1. What are the factors contributing to building smarter communities and also the integration of smart
principles in Health centres in Lagos, Nigeria.

2. How does the integration of smart city principles with community-led design influence the
development of functional and inclusive health centres in Lagos, Nigeria?

3. What is the link between community participation and inclusiveness in healthcare facility design?

4. How would community led design and participation bring about the functionality of the Health centre?
5. Why the integration of smart technologies and community participation in healthcare facility
development for functionality?

Research Philosophy

The research philosophy adopted in this study has to deal with different empirical observation
and the objective analysis of data, allowing for the identification of patterns and relationships. The
objective is to Identify Adaptive design strategies to improve community led designs and functionality in
Health centers in Lagos, Nigeria.

Research Method

The purpose of making our research method we discovered that a Case study needs a
Questionnaire to be able to come up with different questions related to the Case study. The research
approach method involves a Qualitative Method. This study adopts a qualitative research approach to
explore how the integration of smart city principles and community-led design influences the
development of functional and inclusive health centres. The qualitative method is appropriate because it
enables an in-depth understanding of participants’ experiences, contributions, which cannot be fully
captured through numerical data alone.

The qualitative approach focuses on understanding how and why smart technologies and
community participation affect healthcare facility design and operation. It allows the researcher to
capture the perspectives of key stakeholders, including healthcare workers, community members,
planners, and facility managers.
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Sample Size and Determination
This shows the number of observations or data points that are included in the study. To
determine an appropriate sample size, we would consider factors like the Population size, resources
available, surveys from a representative sample of affected areas. The population of Lagos state is
estimated of about 17 million.
n= N
1+N (&) ————

Where N = Number of Population , e = Margin of error

Method of Administration

The questionnaire will be the instrument used to collect data for the research. It is a series of
structured questions formulated and presented to participants. Subsequently, participants will provide
responses based on their opinions, knowledge, experiences, or other useful information about the
research subject.

Data Collection Method

Qualitative data will be collected through surveys, case study research allowing for the
systematic gathering of information related to building smarter communities to shape health centers in
Lagos, Nigeria.

Data Collection Instrument

The survey instrument—a questionnaire. This approach involves drafting a set of questions to be
presented to participants in a digital format. Participants will access the questionnaire via a provided link
and will submit their responses electronically.
Using an online questionnaire offers the research several advantages, including convenient and efficient
data gathering. The data will undergo analysis and interpretation to derive meaningful conclusions based
on the research findings.

Data Analysis Methods

The collected data would undergo Qualitative Analysis, employing statistical methods to derive
meaningful insights. This includes open- ended questions or qualitative data, we will analyze the
responses using thematic analysis or content analysis to identify common themes or patterns used.
Software (Google forms) this would help us create surveys and the questionnaires using a simple
interface. This integrates well with other Google services and provides basic data analysis Capabilities.

Questionnaire for The Key Respondents

These data collection methods will be used to capture a large percentage of the responses. Given
during the interviews to obtain accurate and relevant information. These Sample questions were
generated from our objectives and the followings will be included in the questionnaire.

Data Analysis Methodology

After the questionnaire has been administered and various responses have been collected, the
data is cleaned, modified for consistency, coded to reduce the number of responses to a set of code
numbers, and easier to aggregate. Data analysis is based on basic percentages and converted into
graphs and tables using the SPSS program. In this study, we analyze the data using simple descriptive
analysis. Descriptive aspects are used for key percentages and frequency distributions when displaying
demographic data.

Validity of the Research Instrument
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To ensure that the instrument used adequately measures the variables, we ensure that the
content of the instrument is relevant to the research objectives. This includes adapting existing research
designs that other researchers have evaluated and found effective and reformulated questionnaires are
peer-reviewed. The validity of the questionnaire is assessed by providing copies to supervisors and other
management professionals. Their suggestions and comments are expected to improve the quality of the
survey. The retrieved copies given to the respondent as pilot to determine the validity of the content will
be submitted to a factor analysis test.

Limitations of Bias and Improvement of Response Rate

In order to improve the response rate and reduce bias, we asked neutral questions and used
multi-choice options in our questionnaire and made the respondents anonymous. This increases the
amount of feedback received from targeted respondent.

Ethical Considerations
Ethical considerations are essential in this research. Informed consent will be obtained from
participants, ensuring they are aware of the study's purpose, voluntary involvement and benefits of the
study. The data collected will be well secured which would involve data encryption to prevent
unauthorized data breaches. Confidentiality of responses will be maintained, and participants will have
the option to withdraw from the study at any point without consequences. The research will adhere to
ethical standards, respecting the rights and well-being of all involved parties. The questionnaire would be
inclusive and would not discriminate against any individual or group based on factors such as gender or
disability.
RESULTS AND DISCUSSIONS

Data Collection Method

Qualitative data was used during our research. Qualitative research is a type of research that aims to
gather and analyse non-numerical data in order to gain an understanding of individuals' social reality,
including understanding their attitudes.

® QUESTIONNAIRE: This approach involves drafting a set of questions to be presented to participants
in a digital format. Participants will access the questionnaire via a provided link and will submit
their responses electronically. Using an online questionnaire offers the research several advantages,
including convenient and efficient data gathering. The data will undergo analysis and interpretation
to derive meaningful conclusions based on the research findings.

Data Presentation

This is the process by which after getting our responses the data presentation is organized into
clear and logical sections. Using tables, graphs, and charts to visually represent the data. This data
presentation offers a thorough assessment of Building Smarter Communities: How Integrating Smart
City Principles with Community-Led Design Can Shape Functional and Inclusive Health Centers in Lagos,
Nigeria

Summary of Findings

The findings of this study have important implications for urban health and infrastructure policy in
Lagos:
I. Mainstream Smart Health Infrastructure
Urban development policies should formally integrate smart infrastructure, digital health systems,
sustainable energy, and smart mobility into primary healthcare planning standards to improve service
delivery and operational efficiency.

I. Institutionalize Community Participation

Planning regulations should mandate community-led design processes for public health projects,
ensuring that residents, healthcare workers, and local stakeholders are actively involved from project
conception to implementation.
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[ll. Strengthen Integrated Governance Frameworks
Policies should promote inter-agency collaboration between health, urban planning, ICT, and
environmental authorities to enable coordinated delivery of smart and inclusive health centres.

IV. Prioritize Sustainable and Climate-Resilient Design

Building codes and healthcare facility guidelines should require energy-efficient systems, climate-
responsive architecture, and resilient infrastructure to reduce long-term costs and enhance continuity of
care.

V. Capacity Building and Professional Training

Government policies should support continuous training for planners, architects, and healthcare
administrators in smart technologies and participatory design approaches.

VI. Enable Sustainable Financing Mechanisms
Public—private partnerships and targeted funding frameworks should be encouraged to support the
deployment of smart healthcare infrastructure, particularly in underserved communities.

VII. Evidence-Based Monitoring and Evaluation
Policymakers should adopt performance indicators that assess inclusiveness, environmental
sustainability, and operational efficiency to guide future healthcare investments.

CONCLUSION

This study examined how the integration of smart city principles with community-led design can
shape the development of functional and inclusive health centres in Lagos, Nigeria. The research
demonstrates that neither technological innovation nor community participation alone is sufficient to
achieve effective healthcare infrastructure in rapidly urbanizing contexts. Rather, meaningful outcomes
emerge when both approaches are strategically combined. When both approaches are involved the
outcome is then highly beneficial. Community particpation much work together to bring about
fucntionality.

The findings indicate that smart city principles—particularly smart infrastructure, digital health
systems, sustainable energy, smart governance, and smart mobility—play a significant role in enhancing
operational efficiency, environmental sustainability, and service coordination within health centres.
These technologies support improved patient comfortability, better resource management and usage
and more resilient facility performance, especially in climate-vulnerable urban environments.

RECOMMENDATION
Based on the findings of this study, the following recommendations are proposed:
The study recommends integrating smart technologies into healthcare planning, institutionalizing
community participation in design processes, strengthening governance and inter-agency collaboration,
promoting environmentally sustainable and climate-resilient facility design, building professional capacity
in smart systems and participatory methods, and developing supportive policies with sustainable
financing mechanisms. It also suggests further research using broader case studies and quantitative
performance indicators to enhance evidence-based healthcare development in Lagos.

Contribution to Knowledge

This research has been very insightful and impactful for this purpose. Building smarter
communties for functionality dosent have to only serve the purpose of small communities, it would also
serve the purpose of larger communities as well. By applying a qualitative case study approach within a
smart city—healthcare context, the study demonstrates a practical methodology for assessing complex
interactions between technology, design, and community participation in urban environments.
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