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Abstract

Background: Work-related stress in the construction industry increases the prevalence of depression and anxiety among
personnel. In low-resource settings such as Nigeria, construction personnel face high demands and severe working conditions
but only have afew services to address their mental health needs. With emerging research showing that digital interventions can
be used to self-manage mental health across diverse settings, there may be new opportunities to support construction personnel
in the construction industry.

Objective: This study aims to determine the use of digital interventions for mental health management among construction
personnel in Nigeria and to explore the factors that facilitate or impede the use of these interventions.

Methods: Thisqualitative study explored the perspectives of a convenience sample of 62 construction personnel. The datawere
subjected to inductive content analysis.

Results: A total of 6 barrier and 3 motivator themes were identified and categorized into 2 groups. The barrier themes were
subcategorized into barriers to adoption and barriers to persistent use, whereas the motivator themes were subcategorized into
intrinsic and extrinsic motivators. Lack of awareness and knowledge about the interventions may constitute a barrier to adoption
and use. Participants frequently reported concerns regarding their effectiveness and usability.

Conclusions: This study provides an understanding of the design needs required to facilitate sustained self-management of
mental health based on the experiences and expectations of construction personnel with digital interventions.

(IMIR Form Res 2021;5(11):€18969) doi: 10.2196/18969
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high levels of stress owing to the nature of their work and
working conditions. These include poor remuneration [4],
working in extreme temperatures [5], long working hours, job

Background
g : o insecurity, role ambiguity [6], demanding jobs [7], work-life
Construction personnel are reported to have a high incidence  hqance [8], and organizational injustice [9,10]. In the

of common mental health problems [1-3], which results from Netherlands, the prevalence rates of depresson and
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posttraumatic stress disorder symptoms among construction
supervisors were 18% and 20%, respectively, whereas among
skilled workers the rates were 11% and 7%, respectively [11].
In Nigeria, the prevalence rates of depression, anxiety, and
suicidal ideation among construction supervisors were 55.1%,
14.8%, and 9.2%, respectively, whereas among tradesmen the
rates were 74.5%, 36.4%, and 14.6%, respectively [12,13].
Generally, the weighted prevalence rates of depression, anxiety,
and suicidal ideation in Nigeria were 5.5%, 3.5%, and 7.28%,
respectively [14,15]. Asuntreated mental health problems pose
a significant risk for suicidality [16] and other adverse health
effects, there is an urgent need for mental health management
among personnel in the construction industry and allied
professions.

For lower middle-income countries such as Nigeria, there has
been an increase in attention toward personnel’s mental health
and well-being needs, with recent efforts to mitigate stress
reactions such as depression among construction personnel
[4,10,17,18]. As the burden of mental health problems is
predicted to increase over time [19], with an estimated 100
million mobile broadband users and 149 million active Global
System for Mobile Communication subscribers in Nigeria, the
country ranks highest in the internet market in Africa [20];
therefore, leveraging digital technology may yield moreflexible,
cost-efficient, and convenient methods to support the mental
health of construction personnel. For instance, technology has
proven to be potentially useful in reducing health management
costs and challenges associated with mental health problems
[21]. Through digital technologies such as smartphones, there
may be opportunities for workers to manage stress responses
and seek support for their mental health concerns when needed
[1,22], while reducing possible barriers and stigma associated
with accessing face-to-face services delivered on-site.

Workplace mental health interventions (eg, secondary and
tertiary interventions) are used to mitigate and treat mental ill
health [23] and overcome barriers to the use of psychological
therapies delivered in mental health facilities. However, such
workplaceinterventions are limited dueto the need for in-person
treatment, barriers to recelving and accessing care, stigma,
shortage of mental health professionals, and high cost of service
[1,24,25]. This is especialy relevant among employees in the
construction sector, as their roles are often mobile and involve
excessive work hours [1]. Digital mental health interventions
designed to meet specific needs, for example, managing stress,
mood, anxiety, mental fitness, and well-being delivered through
digital technologies such as smartphones, wearables, websites,
or computers provide scalable interventions to improve health
and health care [26].

Despite the surge in apps and websites, digital mental health
interventions are underutilized [27]. A reason for the low
adoption of interventions in mental health management in the
workplace may be due to commercially available interventions
that are not best suited to the workplace setting, user needs, and
context [1]. In addition, these interventions often suffer from
an abrupt exit by users without achieving the intended health
goals[28]. To promote a sustained use of digital interventions
until the desired outcome is achieved, identifying barriers and
motivatorsfor continued useiscrucial. Such insightscaninform
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changes that may be needed for the design and efficacy of the
intervention; without that, designerswill largely rely onintuition
[29]. This means identifying barriers to and motivators for the
use of digital mental health interventions will impart valuable
design information to support the development of efficient and
user-friendly interventions[30].

Barriersand Motivators

Stiles-Shield et a [29] used card-sorting tasks to evaluate the
barriers to using and engaging smartphone apps in managing
depression among 20 potential users in the United States. The
identified barriers to use were concerns about efficacy and
functionality (ie, issues about effectiveness, misfit of feature to
need, and crashing of the app), data privacy, insufficient
feedback, and cost of data plans. Carolan et a [27] studied
barriers to and facilitators of user engagement in a digital
intervention aimed at psychoeducation and stress management
among employees recruited from different sectors. Using
semistructured interviews, the study deduced that the facilitators
of digital intervention use and engagement included content,
design, motivational emails (ie, quotesand advice), information
on well-being, confidentiality, and support from the
organization.

The use of digital interventions in construction industries,
particularly wearable technologies for health and safety, has
been studied [31,32]. However, these studies neither geared
toward secondary intervention nor explored barriers to and
motivators for use on an individua basis. Studies on
occupational health have considered the barriers to and
motivators for using digital mental health interventions among
male-dominated professionsin Australia[22,27]. Nonethel ess,
there remains a dearth of literature regarding high-risk
populations, such as construction personnel in Nigeria. Itisalso
unknown what constitutes the barriers and motivators to use
such interventions among them. There is limited information
on how construction personnel in low-resource countries use
commercialy available interventions to manage their mental
health, what forms of barriers and motivators they experience,
and whether their desired recovery goals are achieved.
Objectives

Examining users experiences in specific contexts with digital
mental health interventions could provide new information to
better design future interventions. It is unknown how
construction personnel in alow-income country such asNigeria
use existing digital mental health interventions to manage their
health and what forms of barriers and motivatorsthey encounter.
Therefore, this study aimsto fill the existing gap by exploring
the satisfaction of construction personnel with publicly available
digital interventions for mental health management in Nigeria.
To achieve this aim, the following objectives were set: (1) to
determinethe barriersto use and engagement with digital mental
health interventions among construction personnel in Nigeria
and (2) to determine the motivators to use these interventions.

The ability to ensure engagement with the interventions after
uptake will potentially allow construction personnel to cope
with work stress and enhance positive mental health, especially
if appropriate engagement theories and user needs ground the
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development of such interventions. This can inform future
design improvements, enabling acceptability and sustained use
to achieve the intended mental fitness and health goals. This
study adds to a limited body of knowledge by describing the
factors that influence the probable uptake and use of digital
mental health interventions by construction personnel in alower
middle-income setting. This study defines barriers as reasons
or obstacles that prevent the use of digital interventions for
mental health management. At the same time, motivators refer
to catalysts for use, purpose, or factors that enhance the
application or desireto use adigital mental health management
intervention [33].

Methods

Theoretical Background

The Unified Theory of Acceptance and Use of Technology
(UTAUT?2) was chosen as the framework to guide this study as
it isrobust in incorporating previous acceptance modelsand is
considered a highly sensitive model for explaining consumers
variance in the use of technology [34,35]. The UTAUT2 was
adopted in this study through a bottom-up inductive approach
to aid theinterpretation of results and guide the design of future
digital interventions. The UTAUT2 incorporates 7 constructs
(ie, performance expectancy, effort expectancy, socia influence,
facilitating conditions, hedonic motivation, price value, and
habit) and 4 moderators (ie, age, gender, experience, and
voluntariness) [36]. Thefirst 5 constructs of the UTAUT2 relate
to the enjoyment derived from using a product [37].

Sample and M easurement

This study used an open-ended survey, a qualitative technique.
Thistechnique was applied asit is often used to solicit feedback
on products and design needs[38,39]. Inthedigital intervention
literature, qualitative techniques are widely used as part of
formative research efforts aimed at gaining insights from users
about intervention design, content, and engagement [38].
Similarly, the qualitative technique was used to elicit feedback
on digital interventions for mental health management from
construction industry end users.

Thistechniqueissuitable asit provides abroader picture of the
subject and provides an avenue for participantsto expresstheir
concerns and feedback about the topic [40]. Such feedback can
inform future intervention designs for the industry, whereby
the industry can leverage such technol ogies to maintain mental
fitness and promote good mental health among its workforce.
Construction personnel engaged in supervisory and monitoring
rolesin Nigeriaformed the target population for thissurvey and
were determined based on a convenience and snowball sampling
method.

The respondents included site supervisors (ie, site engineers)
and project managers based on alog collected from the Nigerian
Intitute of Building. These groups of construction personnel
were considered for 3 reasons. (1) involvement in building
production management; (2) ease of eliciting the required
information; and (3), should the needs of the construction
personnel be met, leveraging digital interventions for universal
prevention and secondary mental health interventions across
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the entire construction workforcewould be easier. Theresearch
methodol ogy involved 2 steps: (1) survey questionswere drafted
based on literature reviews and (2) apilot study was conducted
with industry practitioners. The Mobile Application Rating
Scale, a validated and reliable scale used for assessing the
quality of health apps [41], was also used in this study. Asthis
study explored the use of digital mental health interventions
and not only apps, these questions were adapted for use in this
study.

The survey questions were written in English Language and
elicited demographic characteristics such as age, gender, and
years of experience. Other information obtained was related to
the type of digital mental health intervention that participants
may have used, length of use, the intended goa of the
intervention, and barriersto and motivatorsfor the use of digital
interventions. The questionnaire also contained a statement
regarding informed consent and data confidentiality. As this
survey pertained to adoption, satisfaction, and dissatisfaction
with digital interventions used for mental health management,
detailed information about the profession of respondents was
not required. Before administering the questionnaire, the survey
guestions were piloted and reviewed by a professor with >15
years experiencein various aspects of occupational health and
safety and a public health professional with expertisein health
promotion and mental health. The Human Subjects Ethics
Sub-Committee of Hong Kong Polytechnic University approved
this study.

Piloting was performed to conduct face and content validity,
assess readability, clarify language, and establish the
appropriateness of the developed content within the intended
context of use [42]. Suggestions made included soliciting
information on gender, years of experience, and social media
use, whereas some questions were reworded. The final survey
is presented in Multimedia Appendix 1 [27,41,43,44]. The
survey questionswere then devel oped using Google Forms, and
the link was sent via an email to the respondents using Google
Docs and the Mail Merge add-on by Quickluition.

Data Collection

The questionnaire was disseminated to the construction
personnel viatheir organizational or personal email addresses.
The Mail Merge add-on for Google Docs facilitated sending
bulk and personalized emails to the respondents. An email
introducing the study and containing the link to the survey was
sent to the professionals. The first page of the survey link
contained informed consent and confidentiality statements. On
the basis of convenience sampling, a total of 335 emails were
sent to the construction personnel in Nigeria between December
2018 and July 2019, while they were also encouraged to send
out the survey link to their colleagues engaged in on-site
building production and management.

A total of 62 responseswere received following the convenience
and snowball sampling. By responding to the questionnaire,
this implies that 62 respondents gave informed consent.
However, the number of responseswere comparable with studies
by Carolan and de Visser [27] and Anderson et a [43] ondigital
health interventions based on 18 and 22 responses, respectively.
Comparableresponserates (10%-20%) are common for surveys
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conducted using emails or web-based mediums[45]. Although
it is difficult to ascertain the total number of surveys sent out
and the corresponding response rate due to the snowball
sampling, Bowen et al [46] recorded a response rate of 7%
following aweb-based survey on work stress, stress effect, and
coping in the construction industry.

The low number of responses may also be attributed to the
research area being mental health management and due to
stigma, it is possible that potential respondents thought that
digital mental health interventions are meant only for persons
with menta ill health symptoms. Responseswere obtained from
the respondents using Google Forms. To protect the
confidentiality of respondents, the survey questions did not
elicit contact details and affiliation of respondentsin the survey
form, and all responses collected through Google Forms were
kept anonymous.

Data Analysis

Inductive content and thematic analysis of the retrieved data
were supported using MAXQDA version 18.1.1 software for
mixed methods analysis devel oped by VERBI GmbH. To ensure
the reliability of the data analysis, the themes and categories
were drawn in 2 stages to avoid bias; the codes, themes, and
categories were also checked and agreed upon by at least 3 of
the authors. First, the context or interpretation of the data was
later refined using themes in the existing literature. The word
cloud, word frequency, phrase finder, and categorization of
survey data features were used as appropriate for supporting
content and thematic analysis.

The word cloud and frequency tools were used to identify the
most used words; the font size of such wordswasbold compared
with others [47]. After identifying the most used words, they
were read in line with the sentences they appeared in and
autocoded appropriately. Thisimplies, for instance, when asked,
“Do you use socia media? If yes, kindly mention those you
mostly use.” Theresponsesincluded “yes, Facebook, WhatsApp,
Linkedin” (Respondent NG #1); “FB, read news and latest post
from my friends’ (Respondent NG #3). On performing the
analysis, words such as “ Facebook, WhatsApp, Linkedin, FB,
and, read, news” were identified. The words were then read in
line with the sentences in which they appeared to determine
their worth. For example, “and, read, news’ were not autocoded,
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whereas other words were autocoded. “FB” was also coded to
“Facebook.”

To avoid bias, the phrase finder (word combination) was used
toidentify possiblethemes and autocoded for longer sentences.
Finally, to check for mistakes and refine the coding, the
categorize survey data was used, after which refinement was
performed manually. All autocoded themes in each question
were refined in line with themes from previous studies using
the categorize survey data tool. Subsequently, al segments
were edited appropriately following the themesidentified from
previous literature or using a new theme as relevant to the
statements. Concluding on themes during autocoding or
refinement was al so done with reference to the sentencein which
they appeared as well asthemesidentified in Stiles-shield et a
[29] and Simblett et al [30], followed by the descriptive analysis.
The codes before refinement are shown in Multimedia
Appendices 2 and 3.

Results

Overview

Of the 62 respondents, 56 (90%) were male and 6 (10%) were
female, and the mean age was 40 (SD 13.18) years. All
respondents owned a smartphone and were active social media
users. When asked which social media platforms they mostly
used, respondentsindicated that they used Facebook, WhatsApp,
Instagram, Twitter, Linkedin, and Telegram. Of the 62
respondents, only 24 (39%) had ever used digital interventions
for mental health management. Thisimpliesthat less than half
of the respondents used their mobile devices or computers for
issues related to their mental health.

Information was sought on the type of digital mental health
interventions used by the respondents (Table 1). It was deduced
that the interventions used included mobile-based apps (14/24,
58%) and web-based apps (10/24, 42%). It wasfurther revealed
that the respondents used mental health interventionsfor stress,
depression, anxiety management, and mental fitness. In addition
to using digital mental health interventions, 26% (16/62) of the
respondents reported using activity or fitnesstrackersand other
wearable technology. The wearable technologies used include
activity trackers and bracel et technology aimed at maintaining
mental health and fitness through health and wellness
interventions.
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Table 1. Demographics and how construction personnel in Nigeria use digital interventions for their mental health (N=62).

Demographic information

Participants, n (%)

Work experience (years)
1-5
6-10
11-20
>20

18 (21)
18 (24)
12 (21)
14(33)

Respondents who use electronic gadgets (mobile devices or computers) for mental health—related issues

Yes

No

24 (39)
38 (61)

Respondents who use digital interventions for their mental health (n=24)

Type of mental health intervention used
Mobile-based app
Web-based app
Respondents who use wear ables (n=16)
Type of wear able devices
Activity trackers
Bracel et technology
Wear able technology connection or synchronization (n=16)
Smartphone connected
Standalone
Aim or purpose of using such digital intervention (n=17)
Anxiety
Depression
Stress management

Mental fitness

14 (58)
10 (42)

15 (91)
1(9)

15 (91)
1(9)

6 (25)
5(21)
4(17)
2(8)

@n: the number of responses.

The wearables were mostly phone connected or synchronized,
although a few others, including the bracelet, were standalone
wearables. The activity or fitness trackers include different
brands of Fithit, Apple Watch, Smartwatch, and Garmin
mediums, used for lifestyle interventions, including physical
activity, sleep tracking, heart rate, and blood pressure
monitoring.

Barriersto Using Digital I nterventionsfor Mental
Health Management

When asked, “If you do not use your gadgets for anything
concerning your mental health, would you liketo?” Among the
38 participantswho were yet to use such interventions, 28 (74%)
expressed willingnessto usetheir electronic gadgets for mental
health management. This signaled that barriers to the adoption
of digital mental health interventions among the participating

https://formative.jmir.org/2021/11/e18969

construction personnel in Nigeria could be related to a lack of
awareness or limited knowledge about digital mental health
interventions. In addition, of the 28 respondentswilling to adopt
digital mental health interventions, 4 (14%) indicated needing
them for depression and anxiety management.

Respondents mentioned dislikes about the interventions and
reasons to stop use, highlighting barriers to the continual use
of digital mental health interventions (Table 2). Of the 24
respondents who had used their gadgets for something
concerning their mental health, 15 (63%) reported no dislikes
that will cause them to stop using the interventions, whereas 9
(37%) expressed some dislikes and reasons for stopping use.
These dislikes and reasons for discontinuing digital mental
health interventions were grouped into 5 categories: usability,
efficiency and effectiveness, high cost, boring due to lack of
human interface, and time-consuming.
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Table 2. Linking the findings to the Unified Theory of Acceptance and Use of Technology (UTAUT2) framework.

Construct, themes Responses Identified UTAUT2 construct
Barriers
Barrier to adoption
Lack of awareness and e« _a . N/AP
knowledge
Barriersto persistent use
Usability «  Navigation problems due to having too many options «  Effort expectancy, facilitating conditions

e Quite complicated

o Technical mafunction

. Battery life

o Synchronization demands

Efficiency and effectiveness «  Not logical or practical
. Not correct
«  Not accurate or not efficient
«  Toobtain abetter one

High cost «  Subscription cost
« Datausage

Boring duetolack of human .  Robotic in nature and boring

«  Performance expectancy

. Price value

«  Facilitating conditions

interface
Lack of time «  Time consuming to input answersto all questions .  Effort expectancy
asked
M otivators

Intrinsic and extrinsic

Efficiency and effectiveness «  1tisOK (ie, good)
« Itgivescorrect answers

«  Performance expectation
«  Performance expectancy

«  Good and better mental hedlth (ie, improved health) «  Performance expectancy, social influence
«  Servethe purposes for which it is meant for
«  Give accurate results when monitoring health status

«  Stressreduction
«  relaxes palpitations
o reducesstress

«  Quick access to health monitoring
«  Quick accessto solution

«  providesfast accessto monitor mental ill health

symptoms

Usability . Easytouse
o Appworking well

Extrinsic

. Facilitating conditions, effort expectancy

Providing motivations «  Client’s prompt motivational pull sessions «  Hedonic motivation

ot available.
ON/A: not applicable.

Feedback from respondents on the barriersto the persistent use
of digital mental health interventions includes the following:

| use an app for mood tracking, quite good, but the
options make it quite complicated. The wearable
device | use can be annoying due to of the
synchronization time. | need to delete initial sync to
the app sometimes and start all over, and it can be
stressful. [Respondent #2]

https://formative.jmir.org/2021/11/e18969

The applications have too many options, navigation
becomes too tedious. [Respondent #22]

It is sometimes not correct. The beginning question
on checking depression seemslike prepared to classify
meinto having depression always. Sometimes, | input
thewrong answers, but it still says| have depression.
Sometimes, | strugglewith downtimes, but not always.
[Respondent # 41]
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The app works but some of the activities to relieve
stress don’t seem to be logical or practical to help
the situation. [Respondent #13]

| use a paid app for my stress and anxiety, while it
seemsgood for me and needs dedication, subscribing
is a bit expensive because it is international, maybe
a local content will be a bit cheaper. [Respondent
#34]

It is so time-consuming. It can consume time as
someone has to answer several questions.
[Respondent #53]

Respondents noted they would stop using the interventions for
the following reasons:

It was consuming my data, so | stopped using it.
[Respondent #8]

It is expensive to maintain premium subscription on
the app | use. [Respondents #34]

| want to get a more accurate one. | used a free one
that is artificial intelligence empowered; it asked
guestions about stress and how my sleep was. |
answered by typing how unrested | feel when | wake,
and it said | understand, followed by, that is, a lot of
guestions. The reply was off point. It put me off. |
stopped using immediately. [ Respondent #41]

It is robotic, nobody to respond or communicate. It
can be boring. It is not exact. [Respondent NG #14]

Motivatorsfor Using Digital I nterventionsfor Mental
Health Management

To determine the motivators for using digital mental health
interventions, information was dlicited on likesfor interventions
and services or things that would boost continual use of the
interventions (Table 1). Furthermore, additional features that
users of mobile-based apps would like to see in future mental
health apps were determined. Motivators are measures that
would support customer satisfaction and engagement. These
features could also facilitate the continued use of mobile-based
applications and reduce premature dropout from digital
interventions when used in mental health management.

When asked what they liked about the interventions,
participants’ responses were grouped into 2 categories (Table
2): efficiency and effectiveness and usability. Efficiency and
effectivenesswere also related to the ability of theinterventions
to aid stress reduction and quick access to health monitoring.
Specifically, respondents indicated the following:

It is quite easy to use, though the questions are not
straightforward. [Respondent #1]

Feedback from instructor. [Respondent #12]

Gives correct answers. [Respondent #17]

| used it to monitor my anxiety level. [Respondent
#16]

It makes me quickly check up on what level | am at
my mental health space, fast access to checking the
level of depression symptoms, though sometimes not
completely accurate. [Respondent #41]

https://formative.jmir.org/2021/11/e18969

Nwaogu et a

Quick access to solution. [Respondent #22]
It reduces stress. [Respondent #21]
It relaxes me from pal pitations [Respondent #27]

Respondents were asked what services or features would
encourage them to continually use the interventions until the
desired health goal was achieved. The respondents indicated
that ensuring the usability, efficiency and effectiveness of the
interventions, and their ability to provide motivational pulls
would boost sustained use. Respondents highlighted the
following services or features to encourage engagement:

An app that works well. [Respondents #13]

Accurate results,
[Respondents #18]

If it serves the purpose to which it ismeant, thenitis
worth continuing. [Respondents #22]

Client's prompt motivational pull
[Respondents #12]

When asked about additional features to incorporate into a
digital mental hedlth app, respondentsindicated music, educative
posts, motivational posts (ie, quotes), newsalerts, comedy skits,
and other health features, for example, some respondents
mentioned the following:

it should be more accurate.

SEssions.

Educative posts on health and some on work.
[Respondent #1]

Meditational music. [Respondent #45]
Music. [Respondent #53]

I want an app that will be more than just mental
health, an Artificial Intelligence-based app that is
educative on other stress-related issues. [Respondent
#58]

Discussion

Principal Findings

Thisstudy showsthat key barriersto using digital mental health
interventions among construction personnel in Nigeriainclude
efficiency and effectiveness, usability, high cost, boring due to
lack of human interface, and lack of time. On the basis of these
results, lack of awareness of and knowledge about digital mental
health interventions, if not attended to, may constitute abarrier
to adoption. Hence, the barriers can be categorized as barriers
to adoption and barriers to persistent use. Regarding the
motivators to use, respondents mentioned usability, efficiency
and effectiveness, and motivational features asimportant reasons
they liked the interventions or features that could boost user
engagement. It is evident that these are foundational
characteristicsthat digital interventions need to possessto ensure
user engagement and persistent use. Owing to the shortage of
studies on this topic among lower middle-income economies
and construction personnel, comparisons madein the discussion
are drawn from evidence in the general body of knowledge,
especially from populations in high-income countries.
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Barriersto and Motivatorsfor Using Digital Mental
Health Interventions

Performance Expectancy

Performance expectancy measureswererelated to both barriers
and motivators to using the interventions among construction
personnel. They included efficiency and effectiveness measures,
such as giving a better result, practicability to meet desired
mental fitness and health needs, stress reduction ability, and
quick access to health monitoring. In the case where the
expectationswere not met, it appeared abarrier to use, whereas
if otherwise, it was a motivator for continued use. The ability
of these interventions to enhance stress reduction and quick
access to health monitoring can be described as an intrinsic
motivator for using them. Generally, people use their digital
devices to conduct a web search for information about their
mental health, understand their experiences, and learn strategies
to cope effectively [48]. These digital interventions allow for
regular health assessments and quick access to resources for
health-related information [49]. They can also be efficient and
easy to use[50].

Meeting efficiency and effectiveness need is critical, as health
care consumers are more likely to adopt and use electronic
health technologies that can deliver the intended goals. In this
study, some respondents had to stop using mental health apps
dueto efficiency and effectiveness concerns. Thereisageneral
concern over the ability of digital mental health interventions
to meet intended treatment needs[29]. It is essential to conduct
thorough quality testing for all features or services before
deployment to facilitate engagement with digital mental health
interventions. A crucial step to meeting effectiveness demand
is for developers of future digital mental health interventions
to adequately address the outlined concerns and needs that
constitute barriersto use.

Bakker et a [51] suggested that such efficiency and
effectiveness concerns could belinked to alack of experimental
validation for many publicly available digital mental health
interventions. Theineffectiveness of theinterventions may have
resulted from a one-size-fits-all approach, which makes digital
interventions less flexible and personalized [52]. Future digital
interventionsfor the construction industry and allied professions
in lower-middle-income settings such as Nigeriawould benefit
from ensuring that the gold standard for validation, whichisa
randomized controlled trial, is followed to ensure efficacy.

Facilitating Conditions and Effort Expectancy

Similarly, facilitating conditions and effort expectancy needs
were both barriers and motivators to use. The facilitating
conditions construct was related to usability and feelings that
the interventions are boring due to lack of human interaction
and personalized feedback, whereas concerns about usability
and lack of time were related to effort expectancy. Usability
appeared as a motivator and barrier. This finding is consistent
with previous research, including a study that showed that
boredom while using digital interventions to manage health
negatively impacts user engagement [43]. To solve concerns
about the lack of feedback, the integration of human support in
interventions is a potentially valuable strategy [29] and may
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assist in eliminating the robotic feeling and perception of
ineffectiveness. Digital interventionsfor mental health delivered
on the web (ie, web-based) that incorporate human guidance or
coaching appear to yield better results and user engagement
than unguided interventions [27,29]. A significant obstacle to
the use of electronic health services by potential users is the
absence of support or resources, which would alow them to
use such services properly [35].

Usahility concerns were related to a technical malfunction,
which may have resulted from a sudden failure in the
functionality of mobile apps. In this case, mental health apps
were reported to fail during use, thus restricting the proper use
of the interventions. Difficulties arising from connecting
wearable devices with apps, the disappearance of apps (from
the digital interface or dashboard), system freezing, and | oss of
power are significant factors that can affect the usability of
digital interventions in managing health [30]. Ancther factor
that affected the usability of digital mental health interventions
was navigation demands, as some interventions were reported
to have too many navigation options, making them complex to
use.

Ensuring usability cannot be overlooked because construction
personnel are more likely to useinterventionsthat are easier to
grasp when managing mental health [35]. To address usability
concernsin mental health apps, it isimportant that apps are user
tested and determined to be of good quality before deployment.
A detailed guide for proper instalation and use can also be
provided to solve the functionality, synchronization, and
navigation demands. It was also deduced that a large amount
of time required to input information on feelings into digital
mental health interventions was worrisome. This finding was
consistent with that of Peng et a [44] in that the time required
to input responses on feelings can be reduced by putting
measures in place to satisfy the effort expectancy construct.

Price Value

This study reveals that the price value construct of UTAUT2
was related to high costs. High cost was identified as a barrier,
as respondents mentioned that the cost of subscribing to mental
health—related apps and internet access were deterrents for use.
It included dislike for the cost involved in subscribing for the
paid version of mental health apps as most were from a context
outside Nigeria and involved elevated exchange costs and the
cost for internet data. Furthermore, the cost of internet access
(ie, data package) for deploying mental health apps [29] is a
consistently reported barrier to using such interventions to
manage mental health. Consumers of aproduct usually consider
the cost related to acquiring a product or service; thus, price
value is an essential determinant of use and acceptance [35].
Therefore, context-based interventions guided by strong
psychological principles should be developed for a lower
middle-income country such as Nigeria and its construction
industry to address high cost concerns. Designers should ensure
that efficiency and effectiveness are maintained while meeting
affordability. This would mean that although extra (secondary)
features can differ between subscription packages, the primary
features necessary for effective mental health management
should be the same and meet the required standard.
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Most apps require aweb-based connection, especialy in cases
of linked services, such as listening to meditation music. It
would be necessary that designers include a download button,
to enable downloading real-time services such as meditation
music or e-coach session over a wireless network, which can
be followed when a user is no longer connected to wireless
access. This is especially important in low-resource settings
such as Nigeria, where wireless connectivity can be highly
variable. Designers should addressthese barriersin future digital
interventions designed for the Nigerian context, as this would
help ensure sustained engagement with digital interventions
toward reaching the desired health goal and the promotion of
improved mental health.

Hedonic Motivation

The need for quick motivational pull-ups and feedback could
also serve as important extrinsic motivators and help solve the
negative impact of socia influence. For example, taking
web-based interventions delivered through social mediagroups.
Although such forums have helped in mental hedth
management, concerns about the quality of information and
materia s accessed through such platforms have been highlighted
[48]. Therole of motivating users of suchinterventionsiscritical
and should not be taken for granted. Integrating quick
motivational pullsand feedback can increasetheir effectiveness
and use. For online support groups, moderators should quickly
attend to the concerns or issuesraised. Thiswill also help ensure
efficiency and effectiveness, offering more significant potential
to boost adoption and engagement.

Desired Additional Featuresfor Mental Health Apps

Respondents indicated that comedy skits, music, educational
posts, motivational posts, and news were additional features
that they would like to seeincorporated into future mobile-based
apps. There is evidence showing that to increase employees
engagement with digital mental health interventions,
motivational quotes are often sought [27]. Carolan et a [27]
reported that half of the participants in their study affirmed
receiving motivational quotes and well-being information,
preferably every Monday morning. Such motivational messages
are indicated to improve mental health, as people who choose
to receive them show significant symptom reduction [53].

In the case where such interventions are personalized for
delivery inanindustrial setting, educational (informative) posts
relating to occupation, health, and well-being can potentially
improve engagement. The desire for comedy skits was a
recurrent feature desired among the respondents and beams light
in the context of Nigeria. The respondents reiterated that this
feature, along with its effectiveness, would facilitate continual
use. Wilkins et a [54] noted that humor and laughter impart
health and well-being. In the Nigerian context, comedy skits
are a popular medium of humor, which generates laughter that
hel ps mitigate depression and other stressreactions[55]. Agwu
and Tiemo [54] reported that laughter and biofeedback are ways
to cope with stress among construction personnel. Comedy is
abig businessin Nigeria, amenu served at nightclubsin Nigeria
and has moved from stand-up to web-based skits [55,56]. This
may be because they provide away to distract Nigerians from
the worsening socioeconomic conditions that stare them in the
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face. Incorporating animated comedy skits related to stress,
mental health, and well-being as an additional featurein future
mental health apps can provide hedonic motivation, thereby
facilitating persistent use while delivering its primary health
goals.

Designers of digital interventions will need to use their
discretion to determine whether it is practicable to incorporate
these additional features into an intervention while targeting
the primary outcomes of mental health management. Mobile
app interventions for mental health promation of construction
personnel can be enhanced with motivational posts (ie, quotes),
educational posts, comedy skits, and prel oaded rel axation music.
Additional user feedback should be obtained, and the
effectiveness of these features should be validated before
deployment.

Limitations

Despite the overall sample size being small, it was valuable for
an exploratory study of this nature. It isimportant to note that
these results act as a guide to inform future studies focused on
developing and delivering digital mental health interventions
in the construction industry in alower-middle-income country.
Efforts were made to solicit as many responses as possible.
However, because it was a web-based survey without
compensation for respondents, many individuals may not have
been self-motivated to respond. Another reason might be that
the study isrelated to mental health, and individuals may have
declined to participate due to stigma issues or misconceptions
about mental health or cultural beliefsprevalent in Nigeria. The
reduced response rate could also be due to the perception of no
previous or intended need for such digital interventions for
mental health management.

Another limitation of this study was the use of an anonymous
web-based survey and open-ended questionnaire, which did not
allow afollow-up to probe into some responses. However, this
methodology was adopted to ensure anonymity and explore
diverse views among users within the Nigerian construction
industry. Owing to the limited sample size, it was not possible
to determine the influence of age and gender on digital
intervention use and acceptability, as detailed by UTAUT2.
Nevertheless, because this study was exploratory and not
conclusive, the influence of the variables was not a necessary
factor. Finaly, owing to the size of this study, the results may
not be generalizable to other low-resource countries, similar
occupational groups, or construction men. Therefore, these
results should be interpreted with caution. However, this study
spurs research reasoning in this direction.

Conclusions

Thisstudy explored the use of digital mental health interventions
for self-management among construction personnel in Nigeria.
Several barriersand motivatorsto the use of digital interventions
in mental health management were deduced from this study and
linked to the UTAUT2 framework following the inductive
content analysis process. The barriers comprised usability,
efficiency and effectiveness, high cost, boring due to lack of
human interface, and lack of time. The motivators were
efficiency and effectiveness, usability, and motivation.
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This study shows that efforts are needed to provide awareness
of the use of digital interventionsfor mental health management
among construction personnel. Thisawareness should emphasize
the different outcomes related to such interventions, including
stress management, adequate sleep management, and mental
fitness, which would help maintain good hedth. The
construction industry needsto leverage digital interventionsto
ensure the mental fitness of itsworkers. For instance, cognitive
behavioral therapy is also a preventive technique and can be
delivered through digital mental health interventions, thus
helping to prevent mental ill health. Therefore, the adoption of
digital menta health interventionswill be apotentialy important
avenue for delivering mental health services and universal
prevention interventions throughout the construction industry
in low-resource settings.

Although most of the findings are consistent with previous
findingson digital health interventions, this study has extended
the body of knowledge on digital interventionsfor mental health
management by exploring construction personnel in Nigeria
The study reported that low awareness and knowledge about
digital mental health interventions may be a viable barrier to
use, with stress reduction (ie, the ability to reduce stress) asan
intrinsic motivator to use. Furthermore, salient features desired
by study respondents as additionsto mental health appsincluded
comedy skits, music, educative posts (resources), and
motivational posts (ie, quotes). The respondents did not want
their apps to be just a health tool; they also desired it as an
educational and motivational tool. Future research should
examine the suitability of such educational resources, such as
routine tips on health, safety, and well-being. The provision of
motivational quotes would be more impactful if they are
enhanced with personalized features and tailored to the needs

Nwaogu et a

of unique users. Tailoring has proved to be highly effectivein
supporting health communication and education efforts [44].

Future research should examine how organizations can
adequately influence the use of digital mental health
interventionsin the Nigerian construction industry without fear
of stigmatization. This study has revealed that feedback from
users of digital mental health interventions can inform design
information. This exploratory study offers a first step toward
identifying some of the barriers to and motivators for the use
of digital interventionsin lower middle-income countries such
as Nigeria. The next step would be to conduct a quantitative
survey based on the findings of this study, which will then allow
for comparative analysis and more conclusive resultsto inform
thefield of research. Thereisaneed to further examine the level
of awareness and knowledge about digital mental health
interventions among construction personnel in Nigeria. This
will help determine how uptake is affected by the knowledge
about the different mental health fitness abilities that such
interventions hold.

The findings from this study suggest that attending to these
barriers and motivators will assist in eliminating abrupt exits
from digital interventions for mental health management. The
ability to ensure engagement with the interventions will allow
construction personnel to cope with work stress and enhance
positive mental health, especially if appropriate engagement
theories and user needs ground the development of such
interventions. The results of this study will assist in the design
of new digital mental health interventionsto deliver to personnel
inthe construction industry and improve existing interventions.
Therefore, there is a need to leverage digital mental health
interventions within the Nigerian construction industry for
mental health promotion.
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