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ABSTRACT

Background: Constructicn workers experience high job demands and
challenging work canditions; therefore, evidence-based interventions to
support the wellbeiig of workers are needed. This systematic review describes
previous studies that have tested interventions to improve the mental
wellbeing of construction workers. Outcome measures used within the studies
were summarised as a first step in developing a Core Outcome Set (COS) for
workplace mental wellbeing interventions in the construction industry.

Methods: The NICE NG212 Mental Wellbeing at Work guideline definition and
categorisation of mental wellbeing interventions was used to guide search
terms to identify intervention studies to improve construction worker mental
wellbeing in four online databases: PsycINFO, Web of Science, MEDLINE and
Scopus. Intervention study type and participant characteristics were
summarised, followed by patterns of outcome reporting with outcomes
inductively mapped to outcome domains.

Results: Sixteen studies from eight countries were included. A large
proportion (7 of 16) evaluated components of the Australian MATES suicide
prevention programme or an Australian electronic mental health stigma
intervention. Other interventions were organisational or targeted supervisors,



peers and/or individual workers. A total of 43 mental wellbeing relevant
outcomes were reported and these were inductively categorised into four
domains: (1) mental health and wellbeing, (2) work processes and
environment, (3) mental health stigma, behaviours, or attitudes, and (4)
suicide awareness, knowledge, beliefs, or behaviours. The greatest number of
outcomes fell into domain 2 (16/45; 37%). The seven Australian studies
reported all outcomes for two of the outcome domains (domains (3) and (4)).
No economic outcomes were reported in any of the studies.

Conclusions: A variety of organisational or supervisor, peer and/or individual
targeted interventions to improve mental wellbeing of construction workers
have been evaluated. Outcome reporting related to mental wellbeing fell into
four broad outcome domains, with substantial heterogeneity within these
categories. This provides an important first step for the development of a COS
to enable researchers and organisations to use a consistent approach to data
collection and evaluate interventions to improve mental wellbeing for the
construction workforce.

Funding and Registration: Research England Business and
Commercialisation Fund. International Prospective Pggister of Systematic
Reviews (PROSPEROQO): CRD42023410717.

Key words: Mental wellbeing, construction industrs. cutcome reporting, systematic
review, workforce, workplace, psychosocial stressor

INTRODUCTION

Academic and industry body-ied iesearch has consistently highlighted high
levels of poor mental w=ilteiiig for construction workers (1-3). For example, a
recent 2025 survey Ly the Chartered Institute of Building (CIOB) identified that
out of 865 construction workers, in the past year, 83% had experienced
anxiety, 60% had experienced depression, 94% had experienced stress and
27% had had suicidal thoughts (4). Burnout has also been highlighted as
prevalent amongst construction workers (5,6), and some studies cite
increased drug and alcohol mis-use as a consequence of poor mental
wellbeing (7). Concerningly, there are also high suicide rates among
construction workers compared to other occupations and the wider population
(8-12). Accordingly, mental ‘ill-health’ has been described as the ‘silent crisis

within the construction industry’ (3).

There are distinctive occupational challenges faced by construction workers
that may adversely impact mental wellbeing; research suggest that many of



these challenges relate to the temporary and resource constrained nature of
construction projects (3,13-15). Office-based professional workers report
experiencing stress related to industry competition and time pressures,
whereas on-the-tools trade workers report high job demands, excessive work
hours and poor social support (16,17). Across all industries in the UK,
construction has the largest proportion of workers who are self-employed
(36% of the workforce) (18) and the highest proportion of small or medium-
sized enterprises (SMEs, organizations with fewer than 250 employees (19))
than other industries (20). These features are associated with more severe
financial insecurity and less initiatives to support mental wellbeing (21). There
are parallels in rates of self-employment with other counties such as USA (with
22% self-employed; (22) and Australia (23). Suicide rates are significantly
higher in construction than other industries across these 3 countries; in the UK
suicide rates are 3 times higher (12), in Australia thcy are 2 times higher (10)
and in USA 2.4 times higher (9). The constiuction industry is male dominated,
with men making up 85.3% of the worktarce within the UK (24), contributing
to a macho culture and barriers 0 heip-seeking (25).

In light of the growing evicience ror poor mental wellbeing among construction
workers, there havz be=n repeated calls for the construction industry to
improve mental weilbeing support for its workers (e.g., (26,27)). In the UK,
construction firms commonly rely on toolbox talks, Mental Health First Aid
(MHFA) training and helplines (28). Despite these efforts, research led by a UK
industry body identified a lack of a “dashboard” for measurement and
assessment of effectiveness of these interventions and concurrently, low
practice in evaluating effectiveness of interventions (28). In recognition of this
problem across sectors, the committee behind the National Institute for Health
and Care Excellence (NICE) NG212 Workplace Mental Wellbeing guidance
proposed a future research priority that standardised guidance for routine

monitoring and assessing effectiveness of interventions for mental wellbeing



at work is developed (29). The NICE committee recommended that this priority
is addressed using Core Outcome Set (COS) methodology (29).

COS research, originally established in clinical sciences, seeks to define a
group of outcomes or factors that should be measured across all effectiveness
trials or for routine assessment (30). This offers the potential to tackle three
prevailing issues in health intervention and routine monitoring studies: (i)
heterogeneity in outcome reporting leading to limitations in evidence
syntheses (31); (ii) outcome reporting bias (32); (iii) limited consideration of
outcomes important to patients (33). More recent COS have been developed
for public health and discrete examples of wellbeing at work such as return to
work (34) and doctor wellbeing (35).

Guidance for COS development is well-established (20) and there is also an
international database of all previous and onagsing COS research (37). The
guidance specifies four broad areas of activitiez tor the development of a new
COS and the establishment of a COS Woriziing Group of experts to support
decision-making during COS development. The first phase is to establish the
scope of the COS i.e., the ponulaticn, setting, types of interventions or routine
monitoring needs. This miayv not conclude until the second phase is completed
which involves conducting reviews of the literature on what outcomes or
factors have been measured previously. The outputs of the reviews result in
the generation of a long-list of outcomes for consideration by the COS Working
Group before entering the third phase which involves a multistep consensus
and prioritisation process with key stakeholders to identify which outcomes
should be included in the COS.

In line with best practice recommendations for COS development (30,38,39),
this review will identify published workplace wellbeing intervention studies in
the construction industry to characterise all outcomes that have been

assessed previously.

METHODS



This systematic review was conducted and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta Analyses (PRISMA)
guidelines (40). The protocol is registered with the International Prospective
Register of Systematic Reviews (PROSPERO): CRD42023410717.

Search Strategy

Through consultation with an expert librarian (SJ, University of Warwick), a
comprehensive search strategy was compiled to identify all studies evaluating
an intervention designed to target mental wellbeing within the construction
industry. The search terms included synonyms of; 1) construction workforce,
2) mental wellbeing, 3) interventions and 4) workplace (detailed in
supplementary file 1).

Four online databases were searched (prior to August z023 and, as an update,
to end of January 2025): PsycINFO, Web of Science, MEDLINE and Scopus.
These databases were selected as they index a range of wellbeing and
construction related journals. Refercnce lists of systematic reviews identified
as relevant to the topic area weiz hand searched to identify any articles that

had been missed via our nv/n scarches.
Eligibility Criteria for Screening

Included studies reported quantitative assessments of interventions designed
to improve construction worker mental wellbeing (see Table 1). Construction
industry workers were defined as: any persons engaged in the construction
industry as professionals, supervisors, construction project managers engaged
in planning, coordinating, and controlling construction projects, and frontline

workers involved in manual aspects of construction work (13).

Mental Wellbeing interventions were defined as per the NICE Mental Wellbeing
at Work Evidence Review F (41) , to include any interventions that aim to (one

or more of):

[0 Improve mental wellbeing.



Promote positive mental wellbeing.
Prevent poor mental wellbeing.

Increase awareness or understanding of mental wellbeing.

I O N R N N

Help managers understand, recognise, and respond to their employee’s

mental wellbeing.

Both interventions with a focus on improving mental wellbeing directly

(e.g.,
environment) were appropriate for inclusion. Included studies also needed

psychological therapy) and indirectly (e.g., via the work

to be published in peer-reviewed academic journals and available as a full-
text article written in English.

Table 1. Study eligibility criteria for screening

Inclusion Exclusion
Participants Primary population of Child workers under the
employees aged 16 and over age of 1o

that work within the
construction industry. This
can include individuals that
are:
0 Self-emplovzd
[l Work at/for inicro,
small and medium
erterprises (SME’s) in
addition to larger
national/ international
level construction
businesses
0 Employees in full or
part time work
including those in
permanent, training,
temporary or zero-
hour contracts.

Studies that do not focus
on workers within the
construction industry as
the primary population.

Intervention |Interventions designed to Interventions that were

Setting

improve mental wellbeing
within the construction
workforce.

Any intervention that is
delivered within the
workplace, or delivered

not designed to improve
mental wellbeing within
the construction
workforce.

Studies based on national
public health campaigns.




outside of the workplace but
was designed, delivered,
managed, funded or
signposted to by the
employer, delivered in
person or delivered/
accessed online/ digitally.

Study Quantitative. Qualitative.
Design
Pre and post intervention Cross sectional designs,
measures as a minimum., case studies and
observational studies,
protocols.

Study Selection

Abstracts were retrieved from the databases and upicaded to Rayyan (42)
systematic review software. All titles and chbstracts were reviewed for
inclusion/exclusion by one author (Aug Z(z3). A randomly assigned 10%
subset were screened by a second author with 100% agreement achieved.
This process was repeated for the full texts. There was one disagreement
which was discussed with @ third author who provided the deciding vote for
inclusion. This was repeatad for the update search (Jan 2025) where there

were no disagreeiments.
Data Extraction

Data were extracted into a predefined template (Excel; Microsoft, USA). Study
specific information included: author, year of publication, country, study
design, study population (number of participants, demographics, participant
job role), size of organisation, study aims and intervention design,

effectiveness for outcomes relevant to mental wellbeing.

Data relevant to the interventions was extracted including: the rationale
behind the intervention, the study aims, study design, sample size,
demographic characteristics of the sample, focus on professional and/or trade

construction workers and effectiveness in relation to mental wellbeing.



For development of a COS, outcomes relevant to mental wellbeing were also
extracted from all studies. This information was extracted verbatim to capture
the assessment focus (what was assessed); method (e.g., which outcome
measurement instruments (OMls) were used; who completed the
assessment); and the assessment timing. Where necessary, study authors

were contacted to provide missing information.

Apart from the outcome data which was independently/double extracted from
all studies by two authors (CM and CT), one author extracted study data (CM
initially, then DN for 2025 update); whilst a second author double extracted
study data from a 10% sub-set (CT). Double-extracted data was discussed and
adapted until agreement was reached.

Data analysis

Intervention-related data was summarised ir: taole format. Patterns of
outcome reporting, including the number of studies reporting the same
outcome, frequency of outcome regoiting (i.e., what was assessed and how
often), and assessment timings were reported using descriptive statistics. An
assessment of the conceptual siinilarity of outcomes supported categorisation
into distinct outcom= dornains. These outcome domains were discussed

amongst authors untii a consensus was reached.
RESULTS
Flow of included studies

Database searching yielded 3480 hits (Figure 1). After removal of duplicates
(n=2,200), 1,280 studies remained for title/ abstract screening; 1244 studies
were excluded, and 36 full texts sought for full-text assessment (one of which
could not be obtained); 24 studies were subsequently excluded for the
following reasons: not an intervention aimed at improving mental wellbeing n
= 9, ineligible population n = 6 ineligible study design n = 7, ineligible

publication type n =2. Five additional studies were identified by



handsearching

the

reference

list of systematic

reviews

evaluating

construction workplace wellbeing interventions (7,43,44) and an intervention

study that met eligibility criteria (45). In total, 16 articles were included (6,45-

54) .

Figure 1: PRISMA Flow chart
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Study and participant characteristics

Intervention studies were conducted across eight countries, with most in
Australia (n= 7) (49-52,55-57), three in Nigeria (53,58,59), and one each in
the United States (46), Sweden (47), Finland (48), Singapore (60), China (45)



and Hong Kong (6). See Supplementary file 2 for a summary of study design

and participant characteristics.

Just under half of the studies were randomised controlled trials (RCTs)
(n=7/16); two non-randomised controlled trials (12.5%), six before and after
studies without a control group (37.5%), and one non-equivalent comparison
study (Table 2). Participant numbers ranged from 35 to 20,125 and
participants were predominately male, ranging from 69% to 100% male within
the studies that reported gender; five studies did not report the gender of
participants. Only 3 out of the 16 studies (19%) reported the ethnic
background of participants (49,58,60), see Supplementary file 2.

Occupation was reported in 11 studies. Professional workers in construction
(such as project managers) were the focus of two stuciles (6,45), while manual
(trade) workers were the focus of three studies, aii in Nigeria (53,58,59). Six
interventions were offered to both trade anc irofessional workers (49-52,55-
57).

Intervention Types

Ten of the studies tested organisational level interventions that were either
targeted or universa!. Two of these studies tested job crafting interventions to
reduce worker burnout (6,45). Five studies evaluated components of the
Australian ‘Mates in Construction (MATES)" multimodal workplace focussed
suicide prevention programme(49,50,55-57). Two further studies (51,52)
evaluated Contact+Connect, an Australian electronic mental health stigma
intervention. One study attempted to address job control and role clarity
through a co-created intervention to enhance planning, role and duties
clarification and assess impacts on stress and psychosocial conditions (47).
Three interventions attempted to improve relationships with supervisors and
peers through supervisor- or peer-training (46,48,60). Three interventions
targeted individuals testing the impacts of psychological therapies on stress
and metal health symptoms (53,58,59). All interventions are summarised in



Table 2, Figure 2 and study design and participant characteristics can be found

in supplementary file 2.

Figure 2. Graphical summary of the 16 interventions by type:

organisational,

Yangetal., 2023; Yip and
Rowlinson, 2009 - Job Crafting
interventions for professional

workers in construction and
impacts on burnout.

Cedstrand et al., 2022 - enhance work
planning and clarify role and duties
through ‘Structured Roundmaking’: plan
upcoming work procedures, remove
obstacles & continuously follow-up on
site to enhance control over the
project’s quality, safety & time plan.

Anger et al., 2018 - Total
Worker Health® training,
includes team building to
improve supervision quality
and team relationships (work
climate) and assess impacts
on health and wellbeing.

ONgejeet al
02 —Impacts
of CET on work
stress for trade

workers

(targeted).

& argeted)

Organisational
level (universal
and targeted)

Supervisor
relationships &
teams

|dual

supervisor relationships and teams and individual

Milneret al., 2018; 2020-
Evaluation of electronic mental
health stigma campaign and
impacts on suicide thoughts
and behaviours.

Gullestrup et al., 2011;

King et al., 2018; 20192023; Ross et
al., 2020 - Evaluation of Mates in
Construction interventions and
impacts on suicide awareness,
suicidality, help-seeking, self-stigma.

Palaniappan etal., 2022 -
peer- suppon intervention
to decreased
ion, anxiety and
55 in migrant

@ nstru ction work ers

Elo et al., 2013-
leadership interuention
for supervisors and
assessment of
subordinate well-being

Okereke et al., 2022

Iremekaet al., 2021 -
Rational Emotive
Behavioural Therapy
{REBT) to reduce stress
for trade workers

- Rational Emotive
Behavioural Therapy
(REBT) to reduce
burnout for trade
workers

Table 2. A summary of the aims and effectiveness of the 16

intervention studies.

First Effectiveness (relevant to
Author mental wellbeing)

and year
Organisational interventions

Rationale and Aims of study



Cedstrand
2022 (47)

Gullestrup
2011 (55)

King 2018
(50)

King 2019
(56)

King 2023
(49)

Milner 2018
(51)

Milner 2020
(52)

Attending to psychosocial
stressors: low job control, low
role clarity, intervention co-
created with construction
workers to enhance planning,
role and duties clarification and
assess impacts on stress and
psychosocial conditions.

To assess the impact of mental
health and suicide awareness
interventions designed by
MATES*.

Due to high prevalence of
suicide in manual workers, the
aims were to explore
differences in impacts of
MATES* General Awareness
Training (GAT) in manual versus
professional construction
workers.

Amongst the MATES
programme, interventions to
improve suicide prevention
literacy had been previoucly
tested. Using second=rv dawa,
the aims were to explcre age
differences in heliefs related to
suicide prevencioin and attitudes
to the wuikpiace in addressing
menta! heaith.

The study aimed to compare
the impacts of two versions of a
MATES suicide awareness
training on help-seeking
intentions.

To test if high levels of self-
stigma are associated with
outcomes, the study aimed to
test the effects of an electronic
mental health stigma reduction
intervention on self-stigma.

To test if mental health stigma
impacts suicidality, the aims
were to test the effectiveness of
an electronic mental health

No effects on the primary
outcome stress. All outcomes,
except role clarity deteriorated
during the trial in both
intervention and control group.
Roll out during the pandemic
impacted implementation.

Preliminary evidence for
intervention effectiveness for
improving suicide and mental
health awareness, help-seeking
behaviour, and treatment
engagement.

Some short-term impacts on
effectiveness. Also, managers
and professionals showed
greater propensity to shift
beliefs, compared to labourers
and machinery operators and
drivers showad least.

Tn2 <tudy found that youngest
respondents demonstrated the
greatest intervention-associated
change (higher scores indicating
more favourable belief change)
(predicted mean belief change
0.47, 95% Cl1 0.43, 0.50 for
those aged 15-24 years
compared to 0.38, 95% CI 0.36,
0.41 for men aged 45 years and
over).

The MATES mobile application,
together with face-to-face
training, enhanced help-seeking
intentions (from a MATES
worker/Connector or workmate)
to a greater extent than face-to-
face training only (p<0.005).

No significant effect on self-
stigma were found compared to
control, although participants
reported that it was beneficial
to their mental health.

The intervention had no

significant impact on suicidal
thoughts, communication or
suicide attempts. There was



Ross 2020
(57)

Yang 2023
(45)

Yip and
Rowlinson,
2009 (6)

stigma intervention on suicide
ideation, communication about
suicide and attempts.

A longitudinal study to compare
the impacts of two versions of a
MATES* suicide awareness
training on mental health and
suicide awareness, help-offering
and help-seeking in construction
workers.

Job crafting has been shown to
improve wellbeing for workers
in different industries. The aims
of this 10-week RCT was to test
the effectiveness of the
intervention on job crafting
behaviours, burnout and work
engagement amongst
construction project managers.
Job crafting has been shown to
improve wellbeing for workers
in different industries. The aims
of the job crafting study was to
assess impacts on burnout nf
construction professionals one
year later.

some indication that individuals
in the intervention group
reported a slight increase in
communication about suicide.
There was no difference
between the two interventions
and both impacted help-seeking
and suicide awareness
(p<0.001).

The intervention significantly
increased job crafting
behaviours, such as increasing
social resources (p<0.01) and
decreased burnout (cynicism
sub-scale, p<0.05).

A significant reduction in
emationa. exhaustion (p<0.001)
&nd cynicism (p<0.01) was
‘ound.

Supervisor relationships and tedgrinterventions

Anger 2018
(46)

Elo 2014
(48)

Palaniappan
2022 (60)

A holistic training package
(Total Worke=r t'eaith® training)
offering supervisor training to
increaze “he frequency of
interactions in which
supervisors show support for
their employees. Also, physical
health, nutrition and team
building with potential benefits
to physical health and team
relationships (work climate) in
construction setting.

Based on evidence that
leadership behaviours impact
wellbeing of direct reports, the
aims were to evaluate a 7.5-day
personal growth-orientated
leadership intervention to
supervisors and assess
subordinate well-being at work.
To train migrant workers in
Singapore (trained by

The intervention led to
significant (p < 0.05)
improvements in family-
supportive supervisory
behaviours (d = 0.72), team
cohesion (d = 0.38), sleep
duration (d = 0.38), and
objectively measured systolic
blood pressure (d = 0.27).

The authors reported no
measurable wellbeing effect.
The subordinates’ perception of
leadership or of their own well-
being did not improve
compared to the control group.

Statistically significant (p<0.05)
reductions in mean depression,



counsellors in their own mother
tongue) to provide peer support
to their co-workers for
depression, anxiety or stress.

anxiety and stress scores were
recorded following the 6-month
intervention.

Iremeka Rational Emotive Behavioural REBT significantly reduced

2021 (58) Therapy (REBT) has evidence of stress and work-related
efficacy to reduce poor mental irrational beliefs among the
health. The study aimed to skilled construction workers
ascertain the efficacy of REBT in relative to controls (p<0.05).
reducing stress amongst skilled
construction workers.

Okereke Rational Emotive Behavioural A significant reduction in mean

2022 (59) Therapy (REBT) has evidence of burnout among workers in the
efficacy to reduce poor mental treatment group after the 10-
health. The RCT study aimed to week REBT program relative to
ascertain the efficacy of REBT in the control groups (p<0.05).
reducing burnout among This reduction remained at
building construction and follow-up (p <0.05).
mechanical trade workers.

Omeje 2021 Based on evidence that CBT can Relative to thie waitlist control

(53) reduce self-reported stress for group, the CBT intervention

* Studies evaluating element: of

programme

workers the aim of this pilot RCT
were to assess the effects of
CBT on work-stress for
construction workers in Nigeria.

Which outcomes wer= reported?

the MATES multimodal

reduced occupational stress
symptoms and dysfunctional
thoughts among Nigerian
construction trade workers
(p<0.05).

suicide prevention

A total of 43 menta! wellbeing relevant outcomes were reported across the 16
included studies (Figure 2). Each study reported between 1 and 10 such
outcomes. There was little consistency in outcome reporting with most
outcomes (n=39/43; 90.7%) reported just once across all reviewed studies.
Outcomes that were reported two times or more, included: burnout, mental
health, perceived stress, stress, help seeking intentions, suicide and suicide
prevention awareness and beliefs,

suicide prevention literacy and

psychosocial safety climate. None of the studies reported economic outcomes.

In total, 23 clearly defined Outcome Measurement Instruments (OMls) were
utilised to measure 34/43 of the outcomes. The outcomes where there was

some consistency i.e., where an OMI was used in two studies or more included:



burnout, measured using Maslach’s burnout inventory (61,62) in 3 studies
(6,45) stress measured using the Copenhagen Psychosocial Questionnaire Il
(63,64) in two studies (46,47), and finally, psychosocial safety climate
measured using the Psychosocial Safety Climate Questionnaire (65) in two
studies (46,47).

For 11 of the 43 outcomes, new OMIs were proposed by study authors (Table
3); all were self-report questionnaires except one study where the number of
calls made to an emergency helpline (and the number of calls requested post
intervention) were captured to assess help-seeking behaviour.

All the extracted outcomes were inductively assigned to four domains (Table
3 and Figure 3): (1) Mental health and wellbeing, 2) Work processes and
environment, (3) Mental health stigma, behaviours or attitudes, and (4)

Suicide awareness, knowledge, beliefs or behaviours
1) Mental health and wellbeing

This definition emerged from inductive mapping and with reference to mental
health definitions by (66). This do™ain includes outcomes relating to workers’
mental health problems and consisted of 3 sub-domains; 1) mental health, 2)
stress; and 3), life- ard work-related wellbeing. Three outcomes belonged to
the mental health subdomain, 5 to the stress subdomain and 5 to the life and
work-related wellbeing subdomain.

Of all the studies reviewed, this outcome domain was the most frequently
reported by ten out of the 16 studies (62.5%) (46-48,53,57,59,60).

2) Work processes and environment

This domain includes outcomes relating to factors within the work
environment that could impact on workers’ mental wellbeing reported by three
studies (46-48) all of which focused on changing elements of the work
environment (i.e., environmental, relational and organisational) through

supervisor or peer training to improve mental wellbeing.



The Work Environment domain consists of 3 sub-domains; 1) work
environment and relationships; 2) organisational processes and 3) workplace
psychosocial hazards.

In total 16/43 (37.2%) of the outcomes belonged to this domain. The work
environment and relationships subdomain contained eight outcomes, the
organisational processes subdomains included three outcomes, and the

workplace psychosocial hazards subdomain had five outcomes.
3) Mental health stigma, behaviours, or attitudes

This domain includes outcomes relating to mental health related stigma and
attitudes and consisted of two sub-domains; 1) internalised stigma; and 2)
stigma-related behaviours.

In total 6/43 (14%) of the outcomes belonged te this domain. In terms of the
subdomains, 2 outcomes belonged to the int=rnalised stigma subdomain and
4 outcomes belonged to the stigma related behaviours subdomain. Five
studies reported outcomes belonging to this domain (49-51,55,57). Notably,
these were all studies evaluatirig either the Australian MATES multimodal
workplace focussed suicide rievention programme or the Contact+Connect
intervention.

4) Suicide awareness, knowledge, beliefs, or behaviours

This domain includes outcomes relating to suicide and consisted of 2 sub-
domains; 1) Suicide knowledge, awareness, or beliefs; and 2) Suicide related
behaviours or experiences.

In total 8/45 (17.78%) of the outcomes belonged to this domain. Five of the
outcomes belonged to the suicide knowledge, awareness, or beliefs sub
domain and 3 outcomes were categorised to the suicide related behaviours of
experiences subdomain. Six studies (n=6/14; 42.86%) had outcomes
belonging to this domain (49,50,55,56,56,57). Again, these were all the



studies evaluating the Australian MATES workplace focussed suicide

prevention programme or the Contact+Connect interventions.

Table 3. Outcome Domain Mapping and Outcome Measurement Instruments (OMis)

Inductive categorisation

Extracted information

Outcome Sub-domain Outcome Number of Outcome Measuren
Domain times to mes
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(reference)
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family conflict
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Family work
conflict
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2022) (47)
1 (Cedstrand
2022) (47)

Name of measure uncl

Name of measure uncl
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Job control 1 (Elo 2014) The Healthy Organisat
(48)
2 (Anger 2018;
Psychosocial Cedstrand Name of measure unc
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Figure 3. Outcomes measured in mentz2l v:2aitbeing intervention
studies for construction workers
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et al., 2021; Palaniappan et al, 2022; Ross et al, 2020;
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Timing of assessment

Seven studies reported outcome data pre and immediately post intervention
(6,45,46,50-52,5€). Nine studies collected and reported follow up outcome
data at time points ranging from 3 months to 24 months (45-49,53,54,57,58).
However, for one study (59) the specific timing of follow up assessments was

unclear.
DISCUSSION

This review summarises interventions studies to improve the mental wellbeing
of construction workers captured using a search strategy based on
intervention types summarised in the NICE Mental Wellbeing guidance (2022)
(41).
studies within the construction industry was identified, thus justifying the need

Considerable heterogeneity in outcome reporting across intervention



for a COS to offer practitioners better guidance for improving the management
of mental wellbeing in construction workers. Of the four outcome domains
identified, the greatest number of outcomes were reported within the ‘work
processes and environment’ domain. To our knowledge, this is the first study
of outcome reporting for mental wellbeing at work interventions. Although
many COS from health sciences include mainly health-related outcomes, this
observation highlights a potential distinction; that is that factors in the work
environment (subdomains: relationships, processes and psychosocial hazards)
are also important. This observation falls in line with evidence that work
processes and environment negatively impacts mental wellbeing for
construction workers (47,48). Unexpectedly, none of the studies reported
economic outcomes relevant to productivity, or return on investment; nor
were financial stressors for workers explored in spite chie literature suggesting

financial and job insecurity as common psychosocial nazards (13)

Reflecting the commonly observed disccurse around stoicism and a reluctance
to engage in help seeking behaviours within the construction industry (87,88),
five studies reported on cutcomes relating to mental health stigma,
behaviours or attitudes (49-51,55,57). Likewise, in line with the
disproportionately high suicide rates among construction workers (8,11), six
studies had outcolries belonging to the suicide awareness, knowledge, beliefs
or behaviours domain (49,50,55,56,56,57). All of the studies reporting on
outcomes belonging to the latter two domains were evaluating either the
MATES multimodal workplace focussed suicide prevention programme or the

Contact+Connect intervention.

Prior reviews evaluating the effectiveness of workplace interventions,
including in the construction industry, have noted a deficit in the reporting of
positive mental wellbeing outcomes and instead a focus on pathology-oriented
concepts of mental health such as burnout and stress (43,89). Supporting this
observation, within the current review, the mental health and wellbeing

domain comprised of mostly negatively framed aspects of wellbeing



accounting for 11/15 of the outcomes within this domain, whereas positive
mental wellbeing outcomes (e.g., emotional wellbeing, life satisfaction,
wellbeing, and job satisfaction) accounted for only 4/15 outcomes. Wellbeing
is often conceptualised as a continuum from psychological ill-being, such as
burnout and stress, to facets of positive well-being, such as happiness, vitality,
or sense of purpose (89). Therefore, a dominance of pathology-orientated
outcomes could limit our understanding of interventions that can promote
healthy mental functioning in construction workers. The development of a COS
and involvement of a COS working group would enable discussion and
consideration of calls from previous systematic reviews such as Greiner et al.,
(43) for the utilisation of a greater range of mental health and wellbeing
outcomes when evaluating workplace interventions. By identifying and
standardising a minimum set of relevant and meaningiul outcomes (including
aspects of positive mental wellbeing), a COS ceri heip to ensure that all key
aspects of mental health and wellbeing @are captured across all studies.
Accordingly, COS development mav tac!'itate the expansion of the outcome
landscape beyond negatively criericed aspects of wellbeing indicators,
supporting a more comp'ehernsive understanding of mental health and

wellbeing within the coristruction industry.

This review emph=sises that reporting outcomes relating to work processes
and environment is common and most probably reflects the authors’ interest
in measuring the predictors of poor mental wellbeing in intervention studies.
This falls in line with organisational interventions which are often defined as
targeting the psychosocial work environment (43). Such approaches offer the
potential to address underlying work-related risk factors for poor mental
wellbeing which are prevalent within the sector (e.qg., low job control, high job
demand, poor working conditions) rather than placing sole responsibility on
the individual worker for their wellbeing (90,91). It is therefore important for
these interventions to also assess effectiveness based on organisational/
group level change as these may be an intermediary outcome that can



improve worker wellbeing (43,92). Consequently, we felt it important to
capture outcomes relating to this domain, so that this information can be fed
into a future COS development process. Measurement of work environment
variables alongside individual level wellbeing variables could facilitate our
knowledge of work characteristics that could be targeted by future

interventions to improve construction worker wellbeing (43).
Strengths and limitations

To the authors’ knowledge, this is the first systematic review to investigate
outcome reporting trends within mental wellbeing interventions for any
industry. We chose to focus on the construction industry and reveal novel
insights regarding the heterogeneity of reporting. Strengths of this review
include its systematic and comprehensive search strategy, in addition to its
broad criteria in terms of study design inclusien ciiteria which ensured we
could capture all intervention studies withiin ~he topic scope and were not
restricted to those with an RCT desian. Furthermore, although only English
language publications were included, international publications were viable for
inclusion, reflecting the internacdional focus of a COS. As we focused on
reported outcomes, we acknswledge that this may not be reflective of what
was actually measured within the studies, i.e., we did not examine reporting
bias as proposed by some for COS systematic reviews (93,94). Finally,
although we identified and reported all Outcome Measurement Instruments
(OMIs), we did not assess the relative quality (that is, evidence of essential
measurement properties) nor acceptability as this was beyond the scope of
this review but would be an important consideration in later stages of the COS

development.

Recommendations for future research

This review supports the NICE NG212 research recommendation to develop a
COS for mental wellbeing interventions (95). We have approached this using
an industry-specific approach based on distinctive occupational challenges
faced by construction workers (3,13,14,25), and the urgent need to support



their wellbeing (26,27). The findings from this systematic review will
contribute to the initial phases of COS development according to international
guidance (96). In particular, consideration of the scope of the COS by a
Working Group of experts and identification of other areas where reviews of
outcomes or factors used in previous studies are needed prior to
multistakeholder prioritisation and consensus (97). For the construction
industry, development of a COS, co-created with construction workers and
other stakeholder groups could provide standardisation of outcome
assessment for future research and intervention studies relevant for
researchers, industry bodies, workplace health and wellbeing and public
health practitioners. It would also ensure the relevance of outcomes to all
stakeholders, facilitate comparability between studies and reduce research
wastage (30-32,94,98).

Development of a new COS, as recomrendzd in COS (99) requires
consideration of differential experiences of tne workforce. This is important for
a construction industry-relevant CQS, especially since subgroup analysis
shows that professional versus imanual workers are differentially impact by
psychosocial stressors {{7). A construction is male-dominated, previous
research points to vvomen within construction experiencing unique stressors
including benevoleiit and hostile sexism (100-102). There is also evidence that
migrant workers are more vulnerable to discrimination, language barriers,
time pressures and poor working environments (103). In many countries, a
significant proportion of the construction workforce are self-employed (18,22)
working without statutory employment rights, a risk factor of poor mental
wellbeing in itself (104). Having extracted data on characteristics of workers
as participants in the studies included in this review, we found that 12 of 16
studies failed to report the ethnic origin of their sample (see Supplementary
file 2). Furthermore, 4 studies did not report gender, and 3 studies did not
report the age of participants. This lack of detail restricts the ability to

determine whether the outcomes used in prior intervention studies have been



applied in diverse populations and highlights the need for improved
demographic reporting in intervention studies to support more equitable and
generalisable research practices. Throughout the development of the COS, it
will be crucial to incorporate the voices of all worker groups, particularly those
from marginalised and/or vulnerable subgroups, to ensure that the COS is

relevant across the workforce.

Finally, this review identified just 16 studies across all countries, evaluating
ten discrete mental wellbeing interventions for construction workers. Although
only studies written in English and academic journals were included, this
highlights a disconnect in the volume of literature describing psychosocial
stressors and suicidality in the industry, compared to the number of
intervention studies to improve mental wellbeing. Development and
availability of a COS may encourage more researcn to develop and evaluate
existing and new mental wellbeing interveiiticns for this at-risk group of
workers. Given the gap in reporting econoriric outcomes across these studies,
inspiration for a future COS could draw un economic outcomes measured in

intervention studies in other industries.
CONCLUSION

Underpinned by e/idence that the workplace and work can negatively impact
mental wellbeing for construction workers, several interventions have been
evaluated. Inconsistencies in outcome reporting revealed in this review may
limit evidence synthesis and advancement in knowledge of the efficacy of
mental wellbeing interventions for construction workers. A COS would offer
the industry research-informed and co-created guidance on what to measure
when assessing the effectiveness of mental wellbeing initiatives so that
organisations can better understand what works and subsequently what to
make available for their workforce. This review provides an important first step
in the development of a COS which will act as a guide for industry and public
health practitioners and researchers.
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