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Abstract:

Background: The construction industry is one of the most hazardous sectors worldwide, with
workers consistently exposed to risks from prolonged contact with hazardous materials. This study
evaluates the effectiveness of wearable technologies in improving safety and health monitoring
among construction workers in Nigeria. Methodology: A quantitative cross-sectional survey was
conducted among 370 construction workers, site managers, and safety officers across Nigeria using
an online questionnaire hosted on Google Forms. The study employed purposive sampling to
ensure representation across job roles, experience levels, and project types. Data were collected on
awareness, usage, benefits, challenges, and improvements associated with wearable technology.
Data was analysed using SPSS version 28. Results: Findings showed that awareness of wearable
technology was low (32.4%), and only 34.1% reported personal utilisation. Smart vests (32.7%), noise
monitoring devices (32.4%), and smartwatches (32.4%) were the most common devices used.
Benefits cited included reduced accident occurrences (28.4%) and enhanced well-being (24.6%),
while barriers included cultural/language issues (32.7%) and technological limitations (22.4%).
Overall, 48.6% reported improvement in safety and health monitoring. Logistic regression showed
that wearable technology use significantly improved safety and health monitoring (AOR = 5.937, p
<0.001), with commercial project workers reporting higher odds of improvement (AOR =7.495, p =
0.001). Conclusion: Wearable technology significantly enhances safety and health monitoring in
Nigeria’s construction industry, particularly for experienced workers and commercial projects.
Targeted interventions addressing awareness, training, and accessibility are crucial to overcoming
barriers and maximizing its impact.
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1. Introduction

The construction industry is one of the most hazardous sectors worldwide, with
workers consistently exposed to risks such as falls, heavy machinery accidents, and long-
term health issues due to prolonged exposure to hazardous materials [1,2]. Globally, the
prevalence of workplace injuries and fatalities in construction has driven the demand for
innovative solutions to enhance safety and health monitoring [3]. Wearable technology
has emerged as a transformative tool in this domain, offering real-time monitoring of
workers' health and safety conditions, which has significantly contributed to reducing
incidents and improving overall workplace safety [4,5].

Wearable devices, initially popularized in the healthcare sector, have found
significant applications in construction, where they are used to monitor workers' vital
signs, detect hazardous conditions, and even predict potential safety incidents before they
occur [6,7]. The global adoption of wearable safety and health monitoring technologies
has been swift, particularly in Asia, where rapid industrialization and urbanization have
driven increased construction activity and technology traction [8]. However, the
implementation and impact of these technologies vary across different regions, with some
countries showing more progress than others [9]. Wearable technologies have diverse
applications across various industries and fields, including medicine, health, sports,
mining, military, education, and infotainment [3]. Wearable devices, often integrated into
clothing or accessories, are characterized by their wearability, portability, and smart
functionality [4,10]. Consequently, wearable devices find applications in numerous
sectors, including the construction industry [3].

Construction health and safety (H&S) research in Nigeria has predominantly focused
on occupational hazards, risk assessment and control, and general safety management
practices, with limited attention to wearable technologies [11,12]. While advanced
technologies have the potential to enhance health and safety on construction sites,
research on leveraging them for H&S management remains scarce. Smart practices such
as wearable technologies have demonstrated advantages over traditional H&S programs
in reducing workplace accidents and fatalities [13]. While numerous studies have
explored the benefits and challenges of wearable devices in the construction sector
globally [14-16], there is limited research focusing on their application in the Sub-Haran
Africa, particularly in Nigeria. This study seeks to address this gap by examining the
effectiveness of wearable technologies in enhancing construction safety and health
monitoring in Nigeria, considering the region's specific challenges and requirements.

2. Materials and Methods
2.1. Research Design

This study employs a quantitative research design using an online cross-sectional
survey (questionnaire) to collect data on the impact of wearable technology on the safety
and health monitoring of construction workers in Nigeria. The questionnaire was
designed to capture participants' perceptions of the effectiveness of wearable technologies
in their work environment. This cross-sectional study provided a snapshot of the current
adoption and utilization of wearable devices among construction workers, construction
managers, and safety officers in Nigeria.

2.2. Study Area
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The study was conducted across various construction sites in Nigeria, encompassing
both urban and rural areas where significant construction activities are ongoing. Nigeria's
rapidly growing infrastructure and diverse construction projects provide a suitable
environment for studying the implementation and impact of wearable technology on
worker safety and health monitoring. Nigeria, situated on Africa's west coast, is the
world's most populous Black nation, spanning 356,668 square miles. It borders the North
Atlantic Ocean, Benin, and Cameroon, and is renowned for its rich cultural and ethnic
diversity [17]. The country's climate varies significantly, ranging from arid to humid
equatorial zones, highlighting its environmental diversity [17].

2.3. Population of the Study

The study population consists of construction workers, site managers, and safety
officers currently employed in Nigeria's construction industry. The participants include
those with experience using wearable technologies for safety and health monitoring and
those who have not yet adopted them. The focus was on gathering insights from
individuals across different job roles and levels of exposure to wearable devices.

2.4. Sampling Technique

A purposive sampling technique was employed to deliberately select participants
with relevant experience and knowledge of wearable technology in the construction
industry. To ensure adequate representation of key subgroups, a stratified purposive
sampling approach was adopted, in which participants were selected across categories
such as job roles (e.g., construction workers, site managers, and safety officers), experience
levels, and types of construction projects (e.g., residential, commercial, and infrastructure).
However, selection within these categories was non-random and based on participants’
relevance to the study objectives. To reach participants within these strata, online
platforms were utilized where targeted individuals are most active. Personal and
professional networks or associations in the construction industry were used to identify
and contact relevant individuals in the construction sector via WhatsApp. The survey link
was distributed in construction-focused WhatsApp groups, particularly among teams
working on ongoing projects. Broadcast lists were utilized to send individualized survey
invitations while protecting participants’ privacy. Furthermore, industry directories,
professional associations, and LinkedIn were employed to contact construction
companies, safety managers, and workers throughout Nigeria. Personalized emails
explaining the study’s objectives were also planned to enhance participation.

2.5. Data Collection Instrument

The primary data collection instrument was a structured online questionnaire
designed to collect quantitative data on the use and impact of wearable technologies in
the construction industry. The online questionnaire, hosted on Google Forms, was
designed to be mobile-friendly and accessible across all social media platforms and email
to ensure that participants can easily complete the survey on their smartphones or
computers. The questionnaire includes straightforward, concise, closed-ended questions
(multiple-choice). This Google Form was designed to allow easy navigation between
questions and sections, making the survey process smooth and user-friendly. This
questionnaire includes sections on demographic information, awareness and usage of
wearable devices, perceived effectiveness, challenges faced, and overall impact on safety
and health monitoring. To address potential limitations in internet access, a hybrid
dissemination approach was adopted. Although the questionnaire was administered
online via Google Forms, efforts were made to ensure broader participation by leveraging
widely used mobile platforms such as WhatsApp, which are commonly accessible to
construction workers. In addition, participants were encouraged to assist colleagues with
limited digital literacy or intermittent internet access in completing the questionnaire
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using shared devices where feasible. This approach helped to minimize selection bias
associated with exclusive reliance on internet-based data collection. The questionnaire
was pre-tested and validated to ensure clarity, reliability, and validity of the questions. To
assess the adoption of wearable technology, the questionnaire includes specific items that
measure participants' current and past use of wearable devices for safety and health
monitoring on construction sites. This includes questions on the frequency of use, types
of wearable technologies adopted, duration of use, and context of application. Participants
were also asked about the reasons for adoption or non-adoption, enabling a
comprehensive understanding of usage patterns.

2.6. Sample size

The sample size for this study was determined using the Morgan and Krejcie (1970)
Table for sample size determination. For a population exceeding 10,000, the table suggests
a sample size of 370 to achieve 95% confidence and a 5% margin of error. This sample size
is deemed sulfficient to yield statistically significant results and to allow generalizability
of the findings to the broader population of construction workers and safety managers in
Nigeria.

2.7. Inclusion and Exclusion Criteria
2.7.1 Inclusion Criteria

1. Construction workers, site managers, and safety officers aged 18 years and
above.

2. Individuals currently employed in the construction industry in Nigeria.

3. Participants who have either used wearable technologies or have some
level of awareness, training, or indirect exposure to wearable technologies
in the workplace (e.g., observation or organizational implementation), in-
cluding those who have not personally adopted them.

4. Participants with access to a smartphone, computer, or assisted digital sup-
port for completing the questionnaire.

2.7.2. Exclusion Criteria

1. Individuals not currently employed in the Nigerian construction industry.

2. Individuals with no workplace experience in construction settings.

3. Participants who do not have access to smartphones and computers were
excluded from the study.

2.8. Data analysis

The collected data were analysed using Statistical Package for the Social Sciences
(SPSS) for Windows Version 28.0 software. Descriptive statistics was used to summarize
the demographic characteristics of the participants and their responses to the
questionnaire items. Inferential statistical tests were conducted to examine relationships
between some important variables. Chi-square tests were used to assess associations
between categorical variables, such as levels of awareness of wearable technology and job
roles. Logistic regression analysis was also employed to assess the likelihood that
wearable technology adoption influences perceived improvements in safety and health
monitoring, while controlling for potential confounding variables.

2.9. Ethical Considerations

Ethical approval for the study was obtained from the Nigerian Institute for Medical
Research (NIMR). Informed consent was obtained from all participants prior to their
involvement in the study. Participants were assured of the confidentiality and anonymity
of their responses, and they had the right to withdraw from the study at any time without
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penalty. Data collected were securely stored and used solely for the purposes of this
research.

3. Results

3.1. Table 1 presents the demographic characteristics of a sample of 370
construction workers

Table 1 shows that respondents were predominantly male (94.6%) and mainly
construction workers (84.1%). Most had 1-3 years of experience (60.0%) and were working
on residential projects (45.1%). The majority were aged 25-34 years (59.5%) and had at
least a high school education, with many holding diplomas (37.8%) or technical certificates
(30.0%).

Table 1. Demographic Characteristics of the Construction Workers

Variables Frequency (n=370) Percentage
Gender
Female 20 54
Male 350 94.6
Job role
Construction Worker 311 84.1
Supervisor 30 8.1
Engineer 15 4.1
Safety Manager 8 22
Others 6 1.6
Experience in the construction industry
1 -3 years 222 60.0
3 -5 years 93 25.1
5-10 years 37 10.0
Above 10 years 18 49
Current construction project
Residential 167 45.1
Commercial 111 30.0
Industrial 73 19.7
Infrastructural 19 5.1
Age group
18 - 24 years 110 29.7
25 - 34 years 220 59.5
35 - 44 years 32 8.6
Above 45 years 8 2.2
Level of education
Less than high school 18 4.9
Technical/vocational certificate 111 30.0
High school diploma 140 37.8
Bachelor’s degree 64 17.3
Master's degree or higher 37 10.0

3.2. Awareness and the Use of Wearable Technology for Health and Safety
Monitoring among Construction Workers
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Most respondents had low awareness of wearable technology (67.6%), despite 64.6%
reporting they received training. Participation in safety drills was very low (9.7%). Overall,
wearable technology use was limited, with about two-thirds (65.9%) not using it, and only
a small proportion (18.6%) reporting frequent use for safety and health monitoring. Table
2s

Table 2. Awareness of Wearable Technology for Health and Safety Monitoring among
Construction Workers

Parameters Frequency (N = 370) Percentage (%)

Aware of wearable technology

Aware of wearable technology for health and safety monitoring in construction

Low awareness 250 67.6
High awareness 120 324
Receiving sufficient training on how to use wearable safety technologies (e.g., smart helmets, fall detection
devices)
No 131 354
sYes 239 64.6
Participation in safety drills or training on your construction site
Participated 36 9.7
Not participated 334 90.3

The Use of Wearable Technology
Overall utilisation of wearable Technology (3-item scale)

Not Used 244 65.9
Used 126 34.1
Personally used wearable technology for health and safety monitoring at work
No 244 65.9
Yes 126 34.1
Frequently use wearable technology for safety and health monitoring
No 301 814
Yes 69 18.6
Frequently use wearable technology devices at work
No 238 64.3
Yes 132 35.7

3.3. Type of wearable technology used for health and safety monitoring

Figure 1 shows that Smart vests were the most commonly used wearable (32.7%),
while most other devices, including noise monitors, smartwatches, fall detectors, sensors,
AR/VR glasses, GPS trackers, and smart helmets, had similar usage levels (around 30—
32%), with other technologies being the least used (11.4%).



Innocent Okwose et al.

7 of 14

Other wearable
technologies

Smart helmet

GPS tracker

Augmented/Virtual Reality
glasses

Wearable sensors
Fall detection device

Noise monitoring devices

smartwatch/ Fitness
Trackers

Smart vest

0.0%

42,11.4%

111, 30.0%

114, 30.8%

115, 31.1%

115, 31.1%

117, 31.6%

120, 32.4%

120, 32.4%

121, 32.7%

5.0%

10.0%

15.0%

20.0%

Percentage

25.0%

30.0% 35.0%

Figure 1. Type of wearable technology used for health and safety monitoring

3.4. Benefits of Using Wearable Technology

Figure 2 shows the perceived benefits of wearable technology among construction
workers: 28.4% cited reduced accident occurrences, 24.6% noted enhanced worker
wellbeing, 21.1% felt it prioritizes safety, 15.4% reported improved safety awareness, and
10.5% saw no benefit.

105, 28.4%

91, 24.6%

39, 10.5%

57,15.4%

78, 21.1%

= No benefit.

= Improved safety awareness

m makes safety more
important aspect of the job

m Enhances workers wellbeing

m Makes accidents occurrence
minimum.

Figure 2. Benefits of Using Wearable Technology

3.5 Challenges Associated with the Use of Wearable Technology in Construction

Work
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Figure 3 highlights that cultural/language barriers were the most common challenge
(32.7%), followed by technological limitations (22.4%) and privacy concerns (19.5%), while
cost was the least reported issue (5.9%).

High cost of devices

Others
Worker resistance “
Lack of awareness/training
Privacy concerns
Technological limitation

Cultural or language 32.7%

Challenges Associated with Wearable
Technologg

Figure 3. Challenges Associated with the Use of Wearable Technology

3.6. Improvement in safety and health monitoring among construction workers

Table 3 shows that most respondents reported no improvement in safety and health
monitoring (51.4%) and safety culture (67.6%), with a majority also indicating that safety
protocols do not adequately protect workers (77.0%). Perceptions of wearable benefits
(e.g., fewer incidents, improved monitoring, reduced risks, and better data) were nearly
evenly split, while confidence in real-time hazard alerts was exactly 50/50.

Table 3. Improvement in safety and health monitoring of construction workers

Parameters Frequency (n =370) Percentage (%)
Overall Improvement in safety and health monitoring (8 items, 3-point scale each)
Not Improved 190 51.4
Improved 180 48.6
Improved overall safety culture
No 250 67.6
Yes 120 324
Safety protocols adequately protect workers
No 285 77.0
Yes 85 23.0
Fewer safety incidents due to wearables
No 189 51.1
Yes 181 48.9
Confidence in real-time hazard alerts
No 185 50.0
Yes 185 50.0
Improved health monitoring at work
No 190 51.4
Yes 180 48.6

Timely health alerts on-site
No 190 514
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Yes 180 48.6
Reduced health risks (e.g., heat exhaustion)

No 188 50.8

Yes 182 49.2
Better health-related data and insights

No 189 51.1

Yes 181 48.9

3.7. Factors Associated with Improvement in Safety and Health Monitoring
among Construction Workers

Table 4 illustrates the bivariate and multivariate analysis of factors associated with
improvement in safety and health monitoring among construction workers. Construction
workers who used wearable technology were significantly more likely to report improved
safety and health monitoring (AOR = 5.937, p < 0.001). High awareness of wearable
technology showed a complex relationship, being positively associated in bivariate
analysis (COR = 2.843, p < 0.001) but negatively in multivariate analysis (AOR =0.120, p =
0.009). Supervisors, managers, and others in non-worker roles had significantly greater
odds of reporting improvements than frontline construction workers (AOR = 0.058, p =
0.002). Workers with over three years of experience were more likely to report
improvements than those with less experience (AOR = 0.268, p = 0.007). Additionally,
those involved in commercial projects had higher odds of improvement than those in
industrial or infrastructure projects (AOR = 7.495, p = 0.001).

Table 4. Bivariate and Multivariate Analysis of Factors Associated with Improvement in Safety
and Health Monitoring among Construction Workers

. Not Improved  Improved COR (95% p- p-
Variabl AOR (95% CL
arnable n (%) n (%) CL) value 95% CL) value
180
190 (51.4%
(51.4%) (48.6%)
Improvement in safety and health
monitoring Wearable Technology - - - -
Utilisation
Not used 151 (79.5%) 93 (51.7%) Ref - - -
3.622 [2.292- 5.937 [5.824-
Used 39 (20.5%) 87 (48.3%) [ <0.001* [ <0.001*
5.724 21.752]
Awareness of wearable Technology
101
L 149 (78.4% Ref - - -
ow (78.4%) (56.1%) ¢
2.843 [1.805- 0.120
High 41 (21.6%) 79 (43.9%) [ <0.001* 0.009*
4.476] [0.025-.586]
Job role
124 0.036 [0.011- 0.058 [0.009-
Construction Worker 187 (98.4%) [ <0.001* [ 0.002*
(68.9%) 0.116 0.358]
Supervisor/Manager/Others 3 (1.6%) 56 (31.1%) Ref - - -
Experience in the construction industry
0.257 [0.165- 0.268 [0.103-
1-3 143 (75.3% 79 (43.9% <0.001* 0.007*
years (75:3%) (43.9%) 0.400 0.696]
Above 3 years 47 (24.7%) 101 Ref
y e (56.1%)

Current construction project
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. . 0.591 [0.354- 1.644 [0.420-
Residential 98 (51.6% 69 (38.3% 0.045* 0.475
esidentia (51.6%) (38.3%) 0.988] 6.436]
1.025 [0.588- 7.495 [2.253-
Commercial 50 (26.3%) 61 (33.9%) [ 0.931 [ 0.001*
1.785] 24.932]
Industrial & Infrastructural 42 (22.1%) 50 (27.8%) Ref - - -
Age group
0.259 [0.110- 1.267 [0.178-
18 - 24 years 54 (28.4%) 56 (31.1%) [ 0.002* [ 0.813
0.613] 8.991]
0.18 [0.079- 2.443 [0.449-
25 - 34 years 128 (67.4%) 92 (51.1%) [ <0.001* [ 0.301
0.408] 13.301]
35 years & above 8 (4.2%) 32 (17.8%) Ref - - -
Level of education
0.587 [0.345- 1.103 [0.244-
Secondary/Technical/Vocational 64 (33.7%) 65 (36.1%) [ 0.050* [ 0.899
0.999] 4.995]
0.331 [0.195- 0.624 [0.158-
High school diploma 89 (46.8%) 51 (28.3%) [ <0.001* [ 0.502
0.564] 2.473]
Bachelor’s degree or higher 37 (19.5%) 64 (35.6%) Ref - - -
Source: Field Survey *Significant at p<0.05

4. Discussion

The study revealed low awareness and limited use of wearable technology for health
and safety monitoring among construction workers in Nigeria. This aligns with the
findings of Akram et al [19], who also reported poor adoption of innovative technologies
in the construction sector. Similarly, Arabshahi et al [20] noted that technological devices
are seldom utilized across the industry, highlighting a broader trend of resistance to
digital integration [3,21,22]. The possible reasons for low awareness of wearable
technology could be due to Limited training and safety drills, which may contribute to
inconsistent usage. Also, Cultural and language issues may impede understanding of
device functionalities. Regarding training, 64.6% reported receiving safety training, which
may have covered general workplace safety topics rather than specific instruction on
wearable technology. This distinction may explain the observed low awareness of
wearable devices (32.4%) despite a high proportion reporting prior training.
sParticipation in safety drills or training was notably low, with only 9.7% having
participated. Low participation in practical safety drills may be due to a lack of structured
training programs, limited on-site enforcement, or to employers prioritizing productivity
over regular safety exercises [6,23]. Construction firms should implement routine,
mandatory safety drills alongside instructional training to ensure workers can effectively
apply wearable technology in real-world scenarios. The study revealed that only 34.1% of
respondents reported overall utilisation of wearable technology based on a 3-item scale,
indicating limited practical application on construction sites. This finding aligns with
Kabir et al [8], who reported that all 11 types of wearable technologies assessed were
perceived as “rarely adopted” in the construction industry. Together, these findings
suggest a consistent pattern of low adoption and use, underscoring the need for targeted
efforts to improve the integration of wearable technology into safety and health practices
[24,25]. The sentence now reads:

Although 34.1% of respondents reported personal use of wearable technology at work,
only 18.6% indicated frequent use based on a multi-item scale. However, when directly
asked about regular on-site use, 35.7% responded affirmatively. These measures capture
different aspects of ‘frequent use’, habitual use versus site-specific regular use. The
discrepancy between multi-item scale and site-specific yes/nos underscores the distinction
between habitual use and regular on-site application. This highlights that some workers
may use wearables occasionally or in specific contexts, which is important for interpreting
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adoption patterns.” Broader research on wearable health and safety monitoring highlights
similar challenges, noting that while awareness and occasional use are rising, consistent
and purposeful integration into daily safety routines remains limited due to unclear
protocols, lack of structured training, and varying organizational support [5,26,27].
Reviews emphasize that without clear guidelines and regular reinforcement, workers may
underreport or misunderstand the intended use of wearables for safety, leading to
inconsistent data on actual adoption rates [26-28].

Among the wearable technologies assessed, the smart vest emerged as the most used
device, reported by 32.7% of respondents, closely followed by noise monitoring devices
and smartwatches or fitness trackers (each at 32.4%), and fall detection devices at 31.6%.
These usage rates align with broader trends in wearable adoption, where fitness trackers
and smartwatches are consistently among the most popular devices for both health and
safety monitoring, largely due to their accessibility and multifunctionality [29,30]. The
most reported benefit of wearable technology was its ability to minimize accident
occurrences, as noted by a significant number of respondents. Studies across high-risk
sectors like construction, mining, and manufacturing have shown that increased use of
wearable technologies correlates with reductions in workplace accidents and improved
overall safety management [8,31]. The most reported challenge to the use of wearable
technology was cultural or language barriers, followed by technological limitations.
Similarly, Pietro and Ganapati [32] identified key challenges such as design and
optimization, sensor data quality, energy sustainability, and concerns around privacy and
security.

Research consistently shows that wearable technology has led to a perceived
improvement in safety and health monitoring among construction workers, with many
acknowledging enhancements in overall site safety culture and a reduction in safety
incidents. Wearable devices (such as smart helmets, biometric vests, and environmental
sensors) enable real-time monitoring of workers’ health and site conditions, providing
timely hazard alerts and health notifications that help prevent accidents and health risks
like heat exhaustion [12,33,34]. Many workers report increased confidence in the
effectiveness of these real-time alerts, and the data collected by wearables offers valuable
insights for both immediate interventions and long-term safety planning [35].
Importantly, while traditional safety protocols remain essential, respondents often feel
that these alone are insufficient, and that wearable technology fills critical gaps by
enabling proactive risk management and personalized safety measures [33,35]. The
integration of wearables has also been credited with fostering a stronger safety culture, as
workers and managers become more engaged with safety practices and data-driven
decision-making [22,36]. However, successful adoption depends on addressing
challenges such as user comfort, privacy concerns, and seamless integration with existing
safety systems [22,36]. In this study findings, construction workers utilizing wearable
technology were much more likely to experience enhanced safety and health monitoring,
as indicated by a robust adjusted odds ratio. This underscores the effectiveness of
wearable devices in identifying hazards, facilitating prompt interventions, and promoting
a safer workplace. Expanding their use across the industry could be achieved through
focused awareness campaigns, incentives, and enabling policies [8]. The possible reasons
for the higher improvement odds for commercial project workers could stem from better
funding, structured management practices, and stricter enforcement of safety regulations
Supervisors, managers, and individuals in non-worker roles were significantly more
likely to report improvements from the use of wearable technology compared to frontline
construction workers. This disparity may reflect differences in exposure to device
functionalities, access to data insights, or varying perceptions of safety outcomes across
job roles. The finding suggests a possible gap in how the benefits of wearable technology
are experienced or communicated among different groups within the construction
workforce Workers with over three years of experience were more likely to report
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improvements from using wearable technology, likely due to their familiarity with site
risks and safety practices. Bridging this gap requires targeted training for less-experienced
workers to strengthen their understanding and effective use of these technologies [35].
Workers involved in commercial projects were more likely to report improvements from
wearable technology compared to those in industrial and infrastructure settings. This
difference may reflect stronger management practices or greater investment in safety tools
on commercial sites. Extending similar support and integration strategies to industrial
and infrastructure projects could help ensure more uniform safety outcomes across the
sector

5. Conclusions

This study highlights the potential of wearable technology to enhance safety and
health monitoring in Nigeria's construction industry, despite challenges like low
awareness, cultural barriers, and technical issues such as discomfort and limited battery
life. Wearable devices significantly improve safety outcomes and worker wellbeing,
particularly for experienced workers and those on commercial projects. To boost adoption,
government support, mandatory usage, increased education, and improved device design
and affordability are essential. Integrating wearables into standard safety practices
through training and regulatory frameworks can create a safer, healthier construction
workforce in Nigeria.

6. Recommendation

Implement Government Support and Legal Frameworks: Establish regulatory
measures and policies to standardize and promote the use of wearable technology across
construction sites, ensuring compliance and providing incentives for adoption.

Enhance Awareness and Training Programs: Develop targeted educational
campaigns and mandatory training sessions to increase awareness and proficiency in
using wearable devices, addressing cultural and language barriers to improve worker
engagement.

Improve Device Design and Accessibility: Design wearable technologies tailored to
Nigeria’s environmental conditions and ensure affordability through subsidies or
partnerships, making devices more comfortable and accessible to encourage consistent
use.
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