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Evaluation of multi-level intervention strategies for a psychologically healthy 1 

construction workplace in Nigeria  2 

Abstract 3 

Purpose- The need to improve the mental health of construction personnel has increased owing 4 

to high rates of mental health problems. Hence, a proper evaluation of a mix of implementable 5 

intervention strategies in the workplace will assist in achieving good mental health. Although 6 

there are recommendations in occupational health literature on strategies that can be adopted, 7 

it is unknown how those strategies fit appropriately into the construction industry. 8 

Design/Methodology- Drawing from the context of developing countries with Nigeria as a 9 

case study, data was collected using the quantitative technique. A questionnaire survey 10 

consisting of 31 intervention strategies was administered to a purposive sample of 45 experts 11 

in the Nigerian construction industry. The data collected were analyzed using mean score 12 

analysis and fuzzy synthetic evaluation. Findings- The study revealed that strategies focused 13 

on boosting employee morale and engagement and interpersonal relationship offer higher 14 

chances of improving mental health among construction personnel. The study showed that 15 

implementing job crafting and sculpting may benefit the industry. The analysis showed that the 16 

overall criticality of the intervention strategies to the Nigerian construction workplace is high, 17 

suggesting that if implemented, the mental health of construction personnel can be improved. 18 

Conclusion- The study provides an initial understanding of the most critical multi-level 19 

intervention strategies to enhance good mental health among construction personnel in Nigeria 20 

and the global construction industry. These findings serve as a guide to policymakers and 21 

advocate the implementation of strategies to adopt for a psychologically healthy construction 22 

workplace in developing countries.  23 
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construction personnel; developing countries. 25 
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1. Introduction 26 

 Mental ill-health risk factors such as excessive work pace, financial insecurity, 27 

inflexible work schedules, poor interpersonal relationship, work-life imbalance (Love et al., 28 

2010; Ibem et al., 2011; Boschman et al., 2013; Bowen et al., 2014; Roche et al., 2016; Kotera 29 

et al., 2020) are prevalent in the construction industry. These risk factors relate to job demand, 30 

job control, job support, workplace injustice, welfare, and socio-economic status, work hazard, 31 

family, and coping mechanism (Chan et al., 2020).  At the individual level, continuous exposure 32 

to these risk factors leads to job dissatisfaction, and poor mental health symptoms like 33 

depression and anxiety (Milner et al., 2015; Kotera et al., 2020), reduced work performance 34 

with a ripple effect on organization cost and performance. At the organization level, the risk 35 

factors and related poor mental health causes absenteeism, presenteeism, low productivity, high 36 

safety claims, and employee turnover  (Rajgopal, 2010; Milner et al., 2015; Nwaogu et al., 37 

2019; Kotera et al., 2020). The ripple effect of protracted poor mental health includes suicidality 38 

and eventual suicide (Milner et al., 2015; Burki, 2018).  39 

 Furthermore, the economic cost of poor mental health affects individuals, organizations, 40 

and nations. For example, employers in some countries like Australia are liable to pay 41 

compensation claims to sick workers (Nwaogu et al., 2019), since by law employers are saddled 42 

with the responsibility of reducing risk related to health and safety (see Reis et al., 2015; Kotera 43 

et al., 2020). In the construction industry, health and safety had mainly focused on injury 44 

prevention because of the vast interface between man, methods, and machine. However, in 45 

recent times, the scope seems to be getting wider with studies emphasizing that there is no 46 

health and safety without mental health (see Bryson and Duncan, 2018).  47 

 In the construction industry, to ensure the health and safety of on-site personnel, each 48 

project is bonded by legislation to have a health and safety manual and plan. The plan is 49 

preventive in form, detailing all health and safety risks, their sources, and outlines best 50 
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measures to prevent a casualty (Reis et al., 2015). The health and safety plan outlines the 51 

medical examinations of personnel’s physical and mental health, required setbacks, fire safety 52 

measures, installation of workplace signals, and accidents (Reis et al., 2015). Although the plan 53 

is expected to contain the medical examination of on-site personnel as a strategy for accident 54 

prevention, it does not detail measures to ensure good mental health among personnel. 55 

 With increasing poor mental health among construction personnel, it will be expedient 56 

to ensure that the health and safety manual and plan detail workable strategies to be 57 

implemented on every construction project to ensure good mental health and well-being. 58 

Ensuring good mental health and well-being holds the potential to reduce injury, near misses, 59 

and accident prevention (see Siu et al., 2004; Bryson and Duncan, 2018). For instance, it has 60 

been observed in a developed country like Australia that for every death lost to a fatal 61 

workplace accident construction industry, six are lost to suicide (Gullestrup, 2019).  62 

 Like other countries, in Nigeria, the health and safety plan is required before 63 

construction projects are approved. However, the plan is focused on improving the physical 64 

working conditions for injury and accident prevention (see Dodo, 2014), without outlining 65 

strategies that can eliminate other mental distress risk factors. Consequently, the lack of 66 

strategic move to prioritize mental health and well-being of construction personnel by adopting 67 

measures to reduce work-related stress in Nigeria (see Ibem et al., 2011; Ojo et al., 2019), have 68 

resulted in reported feelings of depression, hopelessness, and anxiety (see Oladinrin et al., 69 

2014). Likewise, in South Africa, work stress levels are posing a concern to personnel’s health 70 

and productivity within the sector (Bowen et al., 2014).  71 

 In an effort to improve mental health among the workforce, studies are springing up 72 

globally to draw the attention of the industry to the need to reduce mental ill-health risk factors 73 

(e.g., Boschman et al., 2013; Bowen et al., 2014; Sunindijo and Kamardeen, 2017; Bowen et 74 

al., 2018; Bryson and Duncan, 2018; Langdon and Sawang, 2018; Ajayi et al., 2019; Kotera et 75 
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al., 2020). Most of these studies have been influential; however, there remains dearth on 76 

research into strategies to mitigate common mental health problems. In order to advance the 77 

body of research, the purpose of this study was to determine strategies to improve mental health 78 

in the construction industry of a developing country like Nigeria from the viewpoint of an 79 

integrated approach to mental health.  80 

 This aim was achieved by adopting two objectives: (i) identify and evaluate the 81 

strategies that can create a psychologically healthy and safe workplace; (ii) assess the criticality 82 

of the strategies on mental health using the fuzzy set theory. The knowledge of the strategies 83 

that hold the highest criticality will inform researchers about interventions to subject to further 84 

testing and their strength in mitigating stress determined within the construction industry. This 85 

was done by researching the best mix of strategies to reduce work stress and related depression, 86 

hopelessness, and anxiety that personnel experience, from the context of the construction 87 

industry in developing countries. This study is significant because implementing measures to 88 

mitigate poor mental health holds benefits to both employees and employers. On the individual 89 

level, the benefits include good mental health and well-being, job performance, and retention. 90 

In contrast, on the organization level, the benefits include reduced worker’s compensation 91 

claims and increased productivity.  92 

2. Literature review and Conceptual framework 93 

2.1. Literature review 94 

Although evidence shows that strategies to improve mental health are available in other sectors 95 

(e.g., Joyce et al., 2010; Tan et al., 2014; Joyce et al., 2016; Pignata et al., 2017; Havermans et 96 

al., 2018; Pignata et al., 2018), solutions are unique to work context (LaMontagne et al., 2014), 97 

as the one-size-fits-all interventions do not apply to mental health problems (Rebar and Taylor, 98 

2017). For instance, job redesign measures in the construction industry for on-site personnel 99 

may differ from those in the health sector. Similarly, given the nature of the construction 100 
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industry, the combination of strategies necessary to make the construction workplace 101 

psychologically healthy and their importance will vary from those needed for other industries 102 

and countries. This further emphasizes the need for context-specific solutions. Within the 103 

construction industry, there have been a few standalone intervention studies (either secondary 104 

or primary intervention strategies) on mental health problems.  105 

 For instance, Gullestrup et al. (2011) adopted a multimodal secondary intervention to 106 

mitigate suicide among the tradesmen in the construction industry of Australia. Using a 107 

compressed working week strategy, Lingard et al. (2007) achieved increased work-life balance 108 

and productivity within the Australian Construction Industry. Yip and Rowlinson (2009) 109 

reported mild effectiveness against burnout sources (emotional exhaustion, cynicism, and 110 

professional efficacy) using a reduced workweek and scheduled Saturday off-work strategy 111 

within the Hong Kong Construction Industry. However, Lingard et al. (2007) and Yip and 112 

Rowlinson (2009) did not provide for non-work factors that can cause or worsen mental ill-113 

health to which only primary intervention may be ineffective.  114 

 Taking those studies further, Ajayi et al. (2019) examined strategies necessary to 115 

mitigate stress within the UK construction industry. Most of the strategies in Ajayi et al. (2019) 116 

focused on administration and project coordination and did not consider an integrated approach 117 

to mental health management. For instance, Ajayi and colleagues did not emphasize strategies 118 

such as mental health awareness and building resilience. From the viewpoint of Ajayi et al. 119 

(2019), it could be thought that only work factors can cause stress. However, the causes of 120 

mental ill-health are work and non-work-related (Bartley, 2004; Joyce et al., 2010). Therefore, 121 

calling for the need to reinforce robust strategies such as employee assistance programs that 122 

can act as a resource to mitigate and prevent both work and non-work stressors. Although there 123 

exists research on occupational stress and mental health in the construction industry, empirical 124 
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evidence on strategies required to improve the mental health of on-site construction personnel 125 

remain insufficient. 126 

 Furthermore, all the previous studies considered the construction industry in a 127 

developed context. Additionally, most of the studies in other occupational settings as well as 128 

construction industry are not multi-leveled strategies, to which Pignata et al. (2017) and Pignata 129 

et al. (2018) have emphasized that a standalone secondary or primary intervention is not 130 

adequate for stress mitigation and mental health management. Therefore, this present study 131 

adds to the body of knowledge by considering multi-level strategies targeted towards mitigating 132 

and preventing work and non-work mental ill-health risk factors in the construction industry 133 

from the context of a developing country. 134 

2.2. Conceptual framework   135 

 The study uses the Job Demand-Resources (JD-R) model as it is a heuristic and flexible 136 

model that can be adapted to different work settings (Schaufeli and Taris, 2014; Bakker and 137 

Demerouti, 2017). The model incorporates personal characteristics (i.e., psychological 138 

resources), demands, and resources. Job demand is the physical, psychological, social, or 139 

organizational aspects of the job, which requires physical efforts or skills and associated with 140 

physiological or psychological cost (Bakker and Demerouti, 2007; Pignata et al., 2017). Job 141 

demand is categorized into three, namely, challenges, threats, and hindrances demand (Pignata 142 

et al., 2017). They include high levels of workload, time pressure, role conflict, role 143 

overload, bullying, and harassment (Schaufeli and Taris, 2014; Pignata et al., 2017). Job 144 

resources refer to those things or components that mitigate job demand and aid the achievement 145 

of job goals, personal development, thus, fostering work engagement, and performance 146 

(Pignata et al., 2017). They can be located at the organization or task level (e.g., career 147 

opportunities), the organization of the work, interpersonal relations, and task level (Bakker and 148 

Demerouti, 2007). Going by Pignata et al. (2017), concerning the construction industry, job 149 
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resources refer to strategies that can be implemented in the construction workplace to 150 

ameliorate the effect of job demand, foster motivation, and work satisfaction  151 

 The JD-R proposes that job resources buffer the impact of job demand, where the 152 

resources can take the form of several components depending on the characteristics that can 153 

facilitate different job goals. A potential of job resources is the ability to alter organizational 154 

properties, change the perception about stressors, and reduce the negative health response 155 

(Bakker and Demerouti, 2007). Although the buffering ability of job resources depends on the 156 

type of stressor targeted, they influence work engagement and motivation in the face of the 157 

stressor (Bakker and Demerouti, 2007). Therefore, this study draws on the JD-R model to 158 

determine the best strategies that should be employed to effectively reduce stress for mental 159 

health promotion in the construction industry. 160 

2.3. Explanation of terms  161 

 The strategies can be primary, secondary, and tertiary. Primary interventions are 162 

designed to prevent the development of work-related mental health problems, as they are 163 

designed to eliminate or reduce the sources of stress; thus, directed to the source of the work 164 

(LaMontagne et al., 2014; Pignata et al., 2017). Secondary interventions are directed towards 165 

the employees (LaMontagne et al., 2014) and aim to reduce stress in employees by modifying 166 

the response to job stressors (LaMontagne et al., 2014; Pignata et al., 2017). Tertiary 167 

interventions are reactive in nature, as they involve responding to developed mental health 168 

problems by treating affected employees or rehabilitating them (LaMontagne et al., 2014).  169 

 Adopting an integrated approach to mental health is an effective strategy for mental ill-170 

health prevention (LaMontagne et al., 2014). However, the strategies in place to reduce job 171 

stress must be multi-leveled (i.e., directed at the individual and organization) to improve the 172 

health and morale of employees (LaMontagne et al., 2007; Pignata et al., 2017). An integrated 173 

approach to mental ill-health prevention in the workplace consists of primary, secondary, and 174 
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tertiary interventions (LaMontagne et al., 2014). When considering the levels at which the 175 

interventions can be targeted to reduce job stress and improve mental health, the categorization 176 

by DeFrank and Cooper (2013) and Pignata et al. (2017) was adopted. Thus, the intervention 177 

strategies identified from literature are grouped as individual level, organization level, and 178 

individual/organization level interface (see Table 2). 179 

 The strategies directed at the individual level are focused on managing how an 180 

employee copes with stress without considering the source of the stress (DeFrank and Cooper, 181 

2013); they include secondary and tertiary intervention strategies. Strategies directed at the 182 

organizational level are mostly primary intervention strategies; they look into the areas of the 183 

organization that may produce stress to the employees, such as the physical characteristics of 184 

the job, shift schedule, job training, and health (DeFrank and Cooper, 2013). Thus, strategies 185 

directed at the organization level include maximizing the person-environment fit through 186 

modification of job roles, organizational variables, job redesign, and training (DeFrank and 187 

Cooper, 2013). The strategies directed towards the individual and organization level are aimed 188 

at improving both the objective and subjective characteristics of the job that may cause stress 189 

and strain (DeFrank and Cooper, 2013).  190 

3. Research methodology 191 

3.1. Questionnaire design 192 

 This study solicited experts’ data by tapping into the rich technical know-how and 193 

expert judgment of construction practitioners occupying decision influencing positions in the 194 

construction industry of Nigeria. Several strategies were identified from occupational health 195 

literature (e.g., Hlanganipai and Mazanai, 2014; LaMontagne et al., 2014; Tan et al., 2014; 196 

Enns et al., 2016; Sinclair et al., 2017; LaMontagne et al., 2018; Pignata et al., 2018; 197 

VanAntwerp and Wilson, 2018) and used to develop a draft questionnaire which passed through 198 

content validity with a panel of five experts (see Figure 1). The panelists included four 199 
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occupational health psychologists and one construction professional. Two of the psychologists 200 

have over 20 publications and serve as directors in Construction Health Research Institutes. All 201 

the panelists were sourced based on the relevance of their publications to construction health 202 

and safety. The draft questionnaire underwent a 3-stage review, and by the end of the extensive 203 

analysis, a list of 31 strategies was retained (see Table 2).  204 

 The first stage of the review consisted of one construction professional and one 205 

occupational health psychologist that has researched mental health in the construction industry. 206 

Upon receiving feedback from the first stage and redeveloping the questionnaire, the new draft 207 

was sent to another panel consisting of three occupational health psychologists. The feedback 208 

from the second round was used to improve the quality of the intervention strategies in the 209 

questionnaire. The new draft was then sent out to the panelists in the second stage for any 210 

further review or approval. The draft from the second stage received some comments, which 211 

were improved. To ensure rigor, the approved draft questionnaire from stage two was sent out 212 

to the expert reviewers in the first stage for their review. Upon subsequent approval, the final 213 

questionnaire underwent pilot testing.  214 

 The finalized questionnaire was arrived at based on feedback and suggestions from the 215 

panelists. Consequently, the questionnaire was pilot surveyed among ten construction 216 

practitioners. The pilot study participants included members of professional construction 217 

bodies in Nigeria as well as the Chartered Institute of Building (CIOB) and the Royal Institute 218 

of Chartered Surveyors (RICS). The practitioners were asked to comment on their 219 

understanding of the questions and time required to complete the survey. All participants 220 

indicated that the questionnaire took approximately seven minutes to complete. They also 221 

reported their satisfaction with the study aim and the completeness of the survey questions. 222 

 The questionnaire was divided into two parts, namely Part A and B. Part A solicited 223 

demographic questions, while Part B consisted of the strategies proposed for achieving a 224 
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psychologically healthy and safe construction workplace for on-site personnel. Part B required 225 

the respondents to indicate their level of agreement to the strategies using a four-point Likert 226 

scale: 1 = I strongly disagree; 2 = I disagree; 3 = I agree; 4 = I absolutely agree. 227 

Insert Figure 1 here 228 

3.2. Survey participants 229 

 The survey respondents consist of expert construction practitioners involved in health 230 

and safety, relation-building, and policy-making in the construction workplace. Therefore, a 231 

basic requirement for getting the appropriate experts was to liaise with the professional bodies 232 

in the Nigerian construction industry. The professional bodies which usually has its members 233 

in key professions on the construction site were contacted. Those organizations include the 234 

Nigerian Institute of Building (NIOB), Nigerian Institution of Civil Engineers (NICE), 235 

Nigerian Institute of Architects (NIA), and Nigerian Institute of Quantity Surveyors (NIQS). 236 

In order to increase the relevance of the findings, the respondents to be recruited had to meet 237 

four criteria: (i) must be an industry practitioner; (ii) occupy corporate, or fellow membership 238 

position; (iii) occupy a management position in a construction firm or own a construction firm; 239 

(iv) must be involved in health and safety planning and management in the Nigerian 240 

construction industry.  241 

 The professional organizations were contacted and briefed on the intention of the 242 

research. Thereafter, the study was advertised among suggested members of the professional 243 

organizations. A total of 45 respondents who met the criteria, and gave their informed consent 244 

to participate in the survey formed the survey respondents. Therefore, purposive sampling was 245 

adopted for this study. All participants had over 29years of experience, and included Presidents 246 

of the professional bodies, Managing Directors, Head of health and safety, operations, and 247 

human resource managers. A total of 45 duly filled questionnaires were retrieved from the 248 

experts. Although the subject of making the workplace psychologically healthy and safe seems 249 
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a general concern that can be answered by any construction professional, it is not, considering 250 

the complexity of the construction workplace. In order to arrive at a realistic mix of strategies 251 

that can be implemented, the opinion of practitioners who have moved up the ladder, and 252 

presently occupying critical decision influencing positions with regards to construction 253 

planning, health, and safety in the construction industry proved most reasonable. 254 

 The 45 responses are considered adequate following the central limit theorem, which 255 

holds that a sample size of 30 is sufficient for statistical analysis (Darko et al., 2017; Chan and 256 

Adabre, 2019). Likewise, 45 responses were adequate considering previous research, which 257 

has employed expert opinion in decision and policy-making in the construction industry 258 

studies. For example, Darko and Chan (2018), Ameyaw and Chan (2016), and Darko et al. 259 

(2017) were based on  33, 40, and 43, respectively.  260 

3.3. Data collection 261 

 The questionnaire was used to elicit experts’ opinions from construction practitioners.  262 

An expert refers to a person with the skills or knowledge exhibited by leadership positions in 263 

professional organizations or occupying such positions, presenting in conventions or 264 

recognized by journal publications (Darko et al., 2017). Therefore, for this study, an expert 265 

refers to a person with the skills and pedigree related to decision making (i.e., policy making) 266 

roles in the construction workplace.  267 

4. Data analysis and results 268 

4.1. Mean score ranking of the strategies 269 

 The relative significance of the strategies was determined using their mean score and 270 

standard deviation (SD) ranking. Usually, this statistical method is widely employed in 271 

quantitative studies to assess the importance of a list of measures or factors (Ameyaw and Chan, 272 

2016). In a case where two or more strategies had the same mean, the strategy with the lowest 273 

standard deviation is ranked highest (see Darko and Chan, 2018). The mean value ranges from 274 
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1 to 4, with 4 representing a highly important strategy. Hence, the closer a mean value is to 4, 275 

the more likely it is to eliminate stress, increase the perception of job satisfaction and good 276 

mental health.  277 

 Overall, celebrating employee success ranked the first strategy (mean = 3.64), followed 278 

by providing employees with competence training (mean = 3.64). This is consistent with 279 

Pignata et al. (2017) that found celebrating success as a perceived strategy to reduce work-280 

related stress. Likewise, Haynes and Love (2004) recommended that competence training is 281 

needed to help employees in the construction industry cope better with technological changes 282 

to eliminate mental ill-health risk factors such as fear of failure and job insecurity. However, 283 

the criticality of the strategies is determined by subjecting the result of the mean score to the 284 

Fuzzy Synthetic Evaluation (FSE). 285 

4.2. Kruskal-Wallis Test 286 

 An analysis of the mean in Table 1 was performed using the Kruskal-Wallis test, to 287 

determine whether the opinions on the strategies differed among the professional groups. As 288 

shown in Table 2, the ρ value of 26 strategies except for five strategies (ST11, ST12, ST8, 289 

ST10, ST15) was greater than 0.05, suggesting that there was no statistically significant 290 

difference in opinions for the 26 strategies. However, the difference in views for ST11, ST12, 291 

ST8, ST10, ST15 were statistically significant (i.e., ρ value less 0.05), meaning that the 292 

professionals differed in their opinion on the strategies. ST11 and ST12 are related to job 293 

redesign strategies while ST8, ST10, ST15 are workplace justice focused. Likewise, in 294 

Sunindijo and Kamardeen (2017), work stressor causing workplace injustice (i.e., bullying, 295 

harassment, unequal policies) were statistically significant among the groups. 296 

Insert Table 1 here 297 

 298 

 299 
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4.3. Fuzzy synthetic evaluation (FSE) technique 300 

 FSE is an objective evaluation approach based upon using the fuzzy set theory to 301 

quantify the linguistic facet of given data for effective decision making (Zhao et al., 2016). FSE 302 

is a multi-decision making evaluation technique used to remove uncertainty, imprecise data 303 

related to decision making involving different players (Ameyaw and Chan, 2016). The FSE has 304 

been adopted in several academic fields, including construction risk management (see Ameyaw 305 

and Chan, 2016; Zhao et al., 2016; Wu et al., 2017), and health management (see Sadiq and 306 

Rodriguez, 2004). Usually, the opinions of respondents on the level of impact of any factor are 307 

contemplated as subjective (Owusu et al., 2019). However, by applying FSE, such subjectivity 308 

can be eliminated. Since FSE as the potential to objectify the opinions of the experts, it was 309 

employed in this study to determine the strategies that will best improve the mental health of 310 

construction personnel. As shown in Ameyaw and Chan (2016), and Owusu et al. (2019), the 311 

procedure for carrying out FSE in strategy assessment involves the steps outlined below (see 312 

also Fig. 2): 313 

(i) Build the principal factors/strategies 314 

(ii) Set up an assessment index system 315 

(iii) Determine the membership grade of the variables (first level) 316 

(iv) Calculate the weighing functions of the variables  317 

(v) Building the multi-criteria and multi-level FSE model 318 

(vi) Estimate the overall importance index of the STCs 319 

Insert Figure 2 here 320 

4.3.1. Build the principal factors/strategies 321 

 The 31 strategies were categorized into seven constructs following an exploratory factor 322 

analysis reported in another study using the developed questionnaire. The strategy constructs 323 

(STCs) are detailed in Table 2. The strategies are grouped into constructs as they serve two 324 
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main functions in the FSE: (i) input variables necessary for the improvement of mental health 325 

in the workplace; (ii) determine the most critical strategy constructs that should be considered 326 

during the decision making. 327 

4.3.2. Set up an assessment index system 328 

 From the seven constructs, an evaluation system needed to calculate the index was set 329 

up, with the STCs as the first level index system, represented as vstc = (vSTC1, vSTC2, vSTC3, vSTC4, 330 

vSTC5, vSTC6, vSTC7) (Ameyaw and Chan, 2016; Owusu et al., 2019) and each individual 331 

strategies (STs) as the second level index system. The first and second system are the input 332 

variable for the FSE. The second level index system are represented as: 333 

vSTC1 = {vST11 vST12 vST13 vST14 vST15 vSTC16 vST17 vST18} 334 

vSTC2 = {vST21 vST22 vST23 vST24 vST25 vST26} 335 

vSTC3 = {vST31 vST32 vST33 vST34} 336 

vSTC4 = {vST1 vST42 vST43} 337 

vSTC5 = {vST51 vST52 vST53 vST54} 338 

vSTC6 = {vST61 vST62 vSTC63} 339 

vSTC7 = {vST71 vST72 vSTC73} 340 

4.3.3. Determine the membership grade of the variables ST and STC (first level) 341 

 In fuzzy set theory, the degree of membership within a given fuzzy set ranges between 342 

0 and 1, describing the degree to which the element belongs to the fuzzy set (Owusu et al., 343 

2019). Following Ameyaw and Chan (2016) and (Owusu et al., 2019), the linguistic term used 344 

to examine the input variables (i.e., strategies) against the criticality was determined using the 345 

4-point rating system from very low (1) to very high (4) based on respondents’ level of 346 

agreement with each strategy. The grading system for estimating the degree of probability of 347 

criticality based on the strategies is represented by V = (1,2,3,4), where v1 = very low, v2 = 348 
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low, v3 = high, v4 = very high. Given this rating scale, the membership function of any given 349 

ST, 𝑣STin, is obtained using equation (1) below: 350 

MFvSTin
= x1STin

v1
, x2STin

v2
,  x3STin

v3
,  x4STin

v4
        (1) 351 

Where: n represent the nth strategy of a particular STC i (i = vSTC1, vSTC2, vSTC3, vSTC4, vSTC5, 352 

vSTC6, vSTC7);  
x1STin v1⁄ is represented as a percentage, and  xj

STin
(j = 1,2,3,4). Therefore, upon 353 

substitution, the membership function for any given strategy (ST), will be written as given in 354 

Equation 2 (Eq. 2): 355 

MFvSTin
=(x1STin

, x2STin
, x3STin

,x4STin
)         (2) 356 

As earlier stated, MFvSTin
 ranges between [0,1] and must sum up to one, indicating a unity. 357 

Therefore, ∑ xj
STin

4
j=1 =1          (3) 358 

 Hence, using ST30 as a typical example, based upon the ratings of the experts (i.e., 359 

0.02%, 0.00%, 0.67%, 0.31%) and substituting into Eq. (1), we get: 360 

MFST30= MFSTC11= 0.02
very low

, 0.00
low

, 0.67
high

, 0.31
very high

       (4) 361 

The MF is thus, written in the form of Equation (3) as MFvSTin
=(0.02, 0.00, 0.67,0.31). The 362 

remaining membership function for the STs was calculated in the same way, as shown in Eq. 363 

(2) and (3). 364 

Insert Table 2 here 365 

4.3.4. Calculate the weighing functions of the variables for the STs and STCs 366 

 The normalized mean method was used to derive the individual weighting of the 367 

variables within the strategy construct. Thus, the individual weighting of the ST and STC was 368 

gotten using the formulae as shown in (Owusu et al., 2019): 369 

wi= Mi∑ Mi
4
i=1

, 0<wi<1, and ∑ wi
n
i=1 =1         (5) 370 
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Where, 𝑤𝑖 is the weighting function of a strategy (ST) or strategy construct (STC) 𝑖;  𝑀𝑖 371 

represents the mean score of a specific ST or STC 𝑖 derived from responses of the experts 372 

contained in Table 1. The set of weighting function is given as: 373 

 Wi=(w1, w2, w3, ……….. wn)        (6) 374 

 Using ST30 as a typical example of how to determine the weightings of each strategy 375 

within a strategy construct, we consider substituting the mean values as appropriate into Eq. 376 

(5). It is important to note that ST30 is the same as STC17; upon applying Eq. (5), Eq. (7) is 377 

obtained:  378 

wST30= wSTC17= 3.27
3.27+3.27+3.36+3.42+3.42+3.44+3.53+3.47

= 3.27
27.18

= 0.120     (7) 379 

The weightings of the remaining STs within each STCs are obtained by following the procedure 380 

described in Eq. (5) and (7) (see Table 3), can be put in the form of Eq. (6) and checked to 381 

ensure that ∑ wi
n
i=1 =1. 382 

WSTC11-8= (0.130, 0.128, 0.127, 0.126, 0.126, 0.124, 0.120, 0.120)  383 ∑ wi
8
i=1 =0.130+0.128+0.127+0.126+0.126+0.124+0.120+0.120= 1.00  384 

 Given that the summation of the mean values of all STCs (vSTC1 = 27.18, vSTC2 = 20.35, 385 

vSTC3 = 13.04, vSTC4 = 10.51, vSTC5 = 13.57, vSTC6 = 9.4, vSTC7 = 10.49), is 104.54 (see Table 2). 386 

Thereafter, the mean of each STC i was normalized using Eq. (5) and (7). 387 

wSTC1= 27.18
27.18+20.35+13.04+10.51+13.57+9.4+10.49

= 27.18
104.54

= 0.260  388 

Similarly, wSTC2= 20.35
27.18+20.35+13.04+10.51+13.57+9.4+10.49

= 20.35
104.54

= 0.195 389 

The same procedure was carried out to arrive at the weighing function of the remaining STCs 390 

(wSTC3=0.125, wSTC4=0.101, wSTC5= 0.130, wSTC6=0.090, wSTC7=0.100) (see Table 2). Also, 391 

the summation of all normalized weighing equals unity. 392 

 393 

 394 
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4.3.5. Building the multi-criteria and multi-level FSE model 395 

This stage entails the determination of the STCs’ criticality in making the construction 396 

workplace a psychologically healthy and safe place. Going by Eq. (2), the membership 397 

functions (MFs) of the STs under each STC can be written as given in Eq. (8), where the 398 

elements are represented by xj
STin

 : 399 

 Ri= ||
MFvi1

MFvi2

MFvi3……
MFvin

|| = ||x1vi1

x1vi2

x1vi3…..
x1vin

x2vi1

x2vi2

x2vi3…..
x2vin

x3vi1

x3vi2

x3vi4……
x3vin

x4vi1

x4vi2

x4vi4……
x4vin

||        (8) 400 

Using STC1 “stress control focused” in Table 2 as an example. In fuzzy matrix form, the 401 

elements are represented as shown in Eq. (8). Recall that MFvSTi1
=MFSTC17

 = MFST30, so we have: 402 

Ri= ||
|MFST31
MFST14
MFST24
MFST4
MFST7
MFST25
MFST30
MFST29

||
|  = ||

|0.02 0.00 0.40 0.58
0.02 0.04 0.38 0.56
0.05 0.00 0.42 0.53
0.00 0.04 0.58 0.42
0.00 0.00 0.49 0.47
0.02 0.02 0.54 0.42
0.02 0.00 0.67 0.31
0.02 0.02 0.62 0.34

||
|
      (9)403 

 The FSE is made up of 3 levels of membership functions, starting from the third level 404 

to first level. The computations in this aspect are aimed toward achieving the second level of 405 

the FSE model. The fuzzy matrix is denoted by 𝐷𝑖 and deduced by multiplying the weighing 406 

function set Wi={w1, w2, w3, ……….. wn} (see Eq. 6) of the STs within a STCs and the 407 

membership functions (obtained using Eq. 9 ) of the STs under each STC. 408 

So, Di= Wi• Ri           (10) 409 

(din,  din,……, din)= (wi1,wi2,……..,win) • ||
MFvi1

MFvi2

MFvi3……
MFvin

||  410 

Equivalent to: 411 
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(din,  din,……, din)= (wi1,wi2,……..,win) • ||x1vi1

x1vi2

x1vi3…..
x1vin

x2vi1

x2vi2

x2vi3…..
x2vin

x3vi1

x3vi2

x3vi4……
x3vin

x4vi1

x4vi2

x4vi4……
x4vin

||   412 

= (di1, di2, di3, ………, din)           (11) 413 

DSTC1= (0.130, 0.128, 0.127, 0.126, 0.126, 0.124, 0.120, 0.120) *  ||
|0.02 0.00 0.40 0.58
0.02 0.04 0.38 0.56
0.05 0.00 0.42 0.53
0.00 0.04 0.58 0.42
0.00 0.00 0.49 0.47
0.02 0.02 0.54 0.42
0.02 0.00 0.67 0.31
0.02 0.02 0.62 0.34

||
|
 414 

= (0.02, 0.02, 0.51, 0.46)  415 

Where 𝑑𝑖𝑛 represent the grade alternative, 𝑉𝑖  regarding a given STC i, and “•” is the fuzzy 416 

composition operation (Ameyaw and Chan, 2016). Adopting the same approach, the 417 

membership function of the remaining STCs at the second level were derived (see Table 3). 418 

The next step is to determine the criticality level (CL) of each of the STCs. In order to achieve 419 

that, the formulae below (Eq. 12) is adopted: 420 

CLi= ∑ (Din
4
i=1 * V)= (di1, di2, di3, di4)*(1, 2, 3, 4)      (12)  421 

where 1 ≤ CLi ≤ 4     422 

 Following eq. (11), the criticality index (CL) for each seven STCs is derived (see Table 423 

3). The CL of STC1 to STC3 is worked as an example, as shown below: 424 

CLSTC1=(0.02, 0.02, 0.51, 0.46)*(1, 2, 3, 4)  425 

 = ((0.02*1)+(0.02*2)+(0.51*3)+(0.46*4))  426 

CLSTC1=3.43 for the stress control focused strategy.     427 

CLSTC2=(0.01, 0.05, 0.47, 0.47)*(1, 2, 3, 4)  428 

CLSTC2=3.40 for healthy coping and individual resilience-focused strategy 429 

CLSTC3=(0.02, 0.12, 0.46 0.40)*(1, 2, 3, 4)  430 

CLSTC3=3.24 for job demand and satisfaction focused strategy 431 
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4.3.6. Estimate the overall criticality index of the STCs 432 

 To arrive at the overall criticality index of the STCs, the weighted mean method was 433 

used for three reasons: (i) it reserves the performance effect of the strategies and their 434 

constructs, (ii) it has an upper limit of one as a result of the normalization of the weightings of 435 

the strategies and their constructs, (iii) wide use in fuzzy multi-criteria decision making 436 

evaluation (Ameyaw and Chan, 2016; Owusu et al., 2019). Going by Owusu et al. (2019), the 437 

weighted mean method is derived using the formulae shown in Eq. 13: 438 𝑑𝑖𝑛 =  ∑ 𝑤𝑖𝑛𝑥𝑘𝑣𝑖𝑛𝑚𝑖=1 , 𝑛 = 1, 2, 3, … . , 𝑘)       (13) 439 

The fuzzy matrix for 𝑅̅, for evaluating the overall criticality level of the strategies in achieving 440 

a psychologically healthy and safe workplace is formed from the obtained evaluation matrixes, 441 

Di(i=1, 2, 3, 4, 5, 6, 7): 442 

R̅i= |
|DSTC1
DSTC2
DSTC3
DSTC4
DSTC5
DSTC6
DSTC7

|
|

= |
|d11 d12 d13 d14
d21 d22 d23 d24
d31 d32 d33 d34
d41 d42 d43 d44
d51 d52 d53 d54
d61 d62 d63 d64
d71 d72 d73 d74

|
|        (14) 443 

Where, DSTC1 to DSTC7 refers to the membership function of the STCs recorded at the second 444 

level (see Table 3). To achieve the aim, R̅i is then normalized using Eq. (10, 11), with the 445 

weighing function set of  (W̅= {wi, w2, w3, w4, }) for the STCs. 446 

Insert Table 3 here 447 

D̅ = W̅i• R̅i          448 

= (w1, w2, w3, w4, w5, w6, w7)• |
|d11 d12 d13 d14
d21 d22 d23 d24
d31 d32 d33 d34
d41 d42 d43 d44
d51 d52 d53 d54
d61 d62 d63 d64
d71 d72 d73 d74

|
|     (15) 449 

D̅ =  (D́1, D́2, D́3, D́4)  450 
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Where, D̅i=(D́1, D́2, D́3, D́4) is the membership function for all the strategies at the first level. 451 

D̅ = (0.260, 0.195, 0.125, 0.101, 0.130, 0.090, 0.100) * |
|0.02 0.02 0.51 0.46
0.01 0.05 0.47 0.47
0.02 0.12 0.46 0.40
0.00 0.01 0.47 0.52
0.02 0.16 0.51 0.31
0.05 0.12 0.46 0.37
0.01 0.03 0.40 0.56

|
|                    452 

D̅ = (0.02, 0.07, 0.48, 0.44)   453 

Finally, to derive the integrated criticality level of the strategies in creating a psychologically 454 

healthy and safe construction workplace (see Tables 3), we use Eq. (16) below:  455 

CLoverall= ∑ (D̅i
4
i=1 * V)= (D́1, D́2, D́3, D́4)*(1, 2, 3, 4)     (16)  456 

where 1 ≤ CLi ≤ 4     457 

CLoverall=(0.02, 0.07, 0.48, 0.44)*(1, 2, 3, 4)   458 

CLoverall=3.36  459 

Insert Table 4 here 460 

5. Discussion 461 

 The overall criticality level of the strategies based on the FSE technique is 3.36, 462 

implying that improving the psychological health of on-site construction personnel using these 463 

strategies is essential, and hold promising results. As shown in Table 4, employee morale and 464 

engagement-focused strategies and interpersonal relationship-related strategies are considered 465 

very important, with the highest index of 3.51. The indexes and ranking indicate the policies 466 

that need to be implemented or strengthened in making the construction workplace 467 

psychologically healthy and safe. Table 4 also shows the type of intervention strategy and level 468 

at which they are directed.  469 

5.1. Employee morale and engagement-focused strategies: STC4 = 3.51 470 

 With a criticality level of 3.51, as shown in Tables 3 and 4, this construct was deduced 471 

to be very critical to improving the psychological health of on-site construction personnel in 472 
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Nigeria. The construct covers “celebrating employees’ success,” “giving constructive 473 

feedbacks instead of reprimanding,” and “promoting employees’ embedded life interest.” 474 

These strategies received a high mean score, resulting in the construct been the most important 475 

needed to be implemented in efforts to create a psychologically healthy and safe workplace. 476 

The construct consists of variables that can boost morale, increase job satisfaction, and 477 

engagement level. For instance, promoting embedded life interest has been reported as an 478 

intrinsic motivator with the capacity to enhance the autonomy need of employees, increase job 479 

satisfaction, reduce job turnovers and increase performance (VanAntwerp and Wilson, 2018). 480 

The strength of enhancing deeply embedded life interests lies in incorporating what an 481 

employee enjoys doing into his or her job role (VanAntwerp and Wilson, 2018). Considering 482 

that intrinsic motivators increase mental health and improve performance, to tap into the 483 

benefits of this strategy, the job roles of construction personnel can be reimagined.  484 

 As moves to boost the morale of the employee and its related benefits, it is essential to 485 

enforce policies of “giving constructive feedbacks to subordinates instead of reprimanding” 486 

and “celebrating employees’ success.” Celebrating employees’ success can take the form of 487 

recognition or intangible rewards such as appreciation from a supervisor, line manager, and 488 

colleagues (Pignata et al., 2017). The need to adopt these strategies is essential, considering the 489 

influence of generational gaps and motivation on the perception of stress. This finding is 490 

consistent with Bryson and Duncan (2018) and Pignata et al. (2017). As emphasized by Bryson 491 

and Duncan (2018), the way supervisors communicated feedbacks caused more stress to 492 

younger construction personnel resulting in increased absenteeism. Thus, subordinates require 493 

supervisors to express feedback in a supportive way free of reprimands.  494 

5.2. Interpersonal relationship related: STC7 = 3.51 495 

 With a criticality index of 3.51, this construct ranks very high, as shown in Table 4. 496 

This construct corroborates earlier studies on the need to promote interpersonal relationships 497 



 

22 

 

(Brockman, 2014; Loudoun and Townsend, 2017) by reinforcing specific strategies that are 498 

essential. The strategies include “ensuring swift resolution,” “increasing cooperation between 499 

supervisors and subordinates,” “supporting improved relationships at work” (see Table 3).  For 500 

instance, Brockman (2014) asserted that ensuring swift conflict resolution in the construction 501 

industry offers some economic advantage over leaving conflict unresolved or resolving them 502 

later. Strengthening interpersonal relationships in the workplace may offer therapeutic effects 503 

to improve health. Havermans et al. (2018) found that a supportive organizational culture that 504 

provides a feeling of unity reduces the stress level of employees. Similar to the findings of  505 

Migowski et al. (2018), in the construction industry, to effectively enhance interpersonal 506 

relationships, bottlenecks such as difficulty in information sharing, bureaucracy in workplace 507 

leadership, and unsupportive culture need to be eliminated.  508 

5.3. Stress control focused 509 

 This construct is underlined by six strategies directed at reducing both work and non-510 

work related stress and offers high criticality (see Table 4). The strategies are detailed in Table, 511 

ST14, ST29, ST30, and ST31 are employee assistance programs (EAPs); ST25, ST7, ST ST24 512 

are related to stress management process, while ST4 relates to mental health literacy. This 513 

construct offers mental ill-health preventive and reactive ability. Effective implementation of 514 

EAPs has proved to be effective in cushioning the occurrence or effect of non-work related 515 

stress (Saju et al., 2019). Job insecurity, financial problems, inability to career development, 516 

low social-economic status, and marital challenges are identified risk factors for mental ill-517 

health in the construction industry (Chan et al., 2020). Similarly, this study found that strategies 518 

to reduce the mentioned risk factors are expedient and corroborates with the recommendations 519 

of Chan et al. (2020) as well as Liang et al. (2018) on the need for detailed training on stress-520 

coping.   521 
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 Considering that construction companies are economically volatile as they depend on 522 

the availability of projects, modules on financial literacy should be incorporated into stress 523 

management training. In contrast, as regards financial needs, the aid provided can include 524 

offering financial credit, and contingency contribution scheme (Richard, 2009). Additionally, 525 

due to the risk that comes with an improperly planned retirement, there is a need to enlighten 526 

employees on a variety of available retirement schemes to drive satisfaction benefits and 527 

productivity (Marcellus and Osadebe, 2014).  Thus, echoing Horwitz et al. (2019), a sustainable 528 

retirement plan integrating financial psychology and employee engagement sponsored by the 529 

employer should be encouraged in the construction industry of Nigeria.  530 

5.4. Healthy coping and individual resilience-focused 531 

Strategies related to healthy coping and individual resilience ranked fourth, implying 532 

that the criticality level of the construct is high (see Table 4). Five strategies underline the 533 

construct (see Table 2). It is apparent that there is a need for secondary interventions to enhance 534 

mental health awareness, appropriate stress-coping, and resilience among personnel in the 535 

construction industry. This construct echoed Ajayi et al. (2019) and Bryson and Duncan (2018) 536 

that posited the need to curb stigma as a strategy to prevent mental ill-health in the construction 537 

workplace. The fear of stigma, lack of support from supervisors, and colleagues in the working 538 

population decreases appropriate help-seeking among persons experiencing mental health 539 

problems (Moll, 2014; Bryson and Duncan, 2018; Havermans et al., 2018). Promoting anti-540 

stigma and stimulating helping behaviors towards people suffering from mental health 541 

problems are strategies proven to mitigate mental ill-health among the working population 542 

(Bryson and Duncan, 2018).   543 

 Individual resilience negatively impacts psychological stress among construction 544 

personnel (Chen et al., 2017). The chances of developing mental health problems are dependent 545 

on the level of an individual’s resilience (Horn et al., 2016; Black et al., 2017). Interestingly, 546 



 

24 

 

resilience can be acquired through resilience training (Burke, 2019), with benefits such as 547 

cognitive coping skills, enhancing appropriate lifestyle modifications, and reduction of burnout 548 

(Chen et al., 2017). Thus, in the construction industry of Nigeria, enhancing resilience among 549 

personnel will be a good target for indicated interventions. Enhancing individual resilience in 550 

the workplace can be achieved through a number of interventions, namely cognitive-behavioral 551 

therapy, workplace coaching, and workplace physical activity (Glozier and Brain and Mind 552 

Centre, 2017).  553 

 While physical activity forms part of a wellness program, it is more than just fitness 554 

(Brown et al., 2011); it can take several forms of activities to enhance personal effectiveness, 555 

improve the quality of life, and organizational productivity. Considering the health and well-556 

being challenges in the construction workplace (Lingard and Turner, 2017; Chung et al., 2018; 557 

Nwaogu et al., 2019), wellness programs which may benefit the industry include physical 558 

activity and nutrition, cardiovascular health components, a-day walking activity, repetitive 559 

stress-injury prevention program, and tobacco-free workplace (see Berry et al., 2011). 560 

 As regards providing competence training, Havermans et al. (2018) deduced 561 

competence training as a viable way for employees to cope with stress, set boundaries, and deal 562 

with changes. When considering the increase in the application of technology in the 563 

construction industry,  appropriate competence training is needed to help personnel cope with 564 

changes and trends in technological applications relevant to their jobs (Ganah and John, 2015), 565 

such as the use of 5D to 8D Building Information Modelling, unmanned aerial system (UAS), 566 

industrialized building components and safety instruction systems.  567 

5.5 Job demand and satisfaction focused 568 

 This construct was identified to be critical in making the construction workplace in 569 

Nigeria psychologically healthy and safe (see Table 4). It is underlined by four strategies, 570 

namely better planning of work tasks and shifts, allow regular breaks for rest, hire more 571 
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personnel to reduce the workload, and conduct employee satisfaction surveys. The strategies in 572 

this component are mainly secondary interventions that can be directed to the individual level 573 

for work stress prevention. This finding echoed Havermans et al. (2018), on the need of 574 

organizational measures that allow better planning of work tasks, and hiring of more personnel. 575 

Furthermore, organizations should undertake regular employee satisfaction surveys to identify 576 

areas of improvement and development (Havermans et al. 2018).  577 

 In the construction industry, high job demand arising from work pressure, working in 578 

excess of 85 hours per week, budget-related deadlines, high volume of work due to staff 579 

shortage and work contact (working outside working hours) are identified risk factors for 580 

mental health problems (see Ibem et al., 2011; Boschman et al., 2013; Oladinrin et al., 2014; 581 

Sunindijo and Kamardeen, 2017; Bowen et al., 2018). Therefore, implementing the strategies 582 

in this construct could help mitigate job demand related risk factors in the construction 583 

workplace. 584 

5.6 Job redesign and control focused 585 

 “Job redesign and control related strategies” ranked the sixth in criticality (see Table 4). 586 

The strategies in this construct offer opportunities for redesigning jobs in the construction 587 

workplace. They include flexible work schedule, flexibility to design job roles and tasks (ST12), 588 

and work and life balance through compressed working week arrangements (see Table 2). 589 

Construction personnel have yearned for the possibility of adopting flexible work arrangements 590 

in the industry (Ajayi et al., 2019; Ojo et al., 2019). As means to achieve job satisfaction and 591 

good mental health in the technological age, there is a need to consider adopting flexible work 592 

arrangements (FWA) such as a result-only work environment, flexi-term contract, self-593 

scheduling and flexitime intervention among construction industry personnel (Nwaogu et al., 594 

2019). This arrangement can provide employees with a sense of job control, especially in those 595 
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FWA that provide employees with the opportunity to determine their work schedule, such as 596 

self-scheduling (Joyce et al., 2010). 597 

 Compressed working week (CWW), a type of FWA involves an increase in the hours 598 

worked per day while reducing the number of days worked to five days (Lingard et al., 2007; 599 

Joyce et al., 2010). The CWW affords employees an improved work-life balance (Lingard et 600 

al., 2007; Joyce et al., 2010). Improving work-life balance can reduce adverse health or 601 

organizational effects arising from high job demand and work-life imbalance (Joyce et al., 602 

2010). In implementing CWW, weekend work hours can be eliminated by changing  from a 9-603 

hour Mondays to Fridays work schedule obtainable in the Nigerian construction industry to a 604 

10-hour schedule. Adopting these forms of FWA could help increase job satisfaction, improve 605 

mental health, reduce worker’s compensation claims, and increase productivity for construction 606 

organizations. 607 

 Strategy ST12 is known as job crafting and characteristic of increasing the perception 608 

of job control among employees. In job crafting, employees are allowed to make changes to 609 

their tasks and relationships boundary without jeopardizing productivity, allowing them to 610 

create significance out of their job (Wrzesniewski and Dutton, 2001; Burke, 2019). 611 

Redesigning jobs by adopting job crafting will help improve job satisfaction, engagement, 612 

individual resilience, and thriving (Burke, 2019). In an effort to make the workplace 613 

psychologically healthy and safe while improving job control, jobs in the construction 614 

workplace can be redesigned by implementing the strategies in this construct.   615 

5.7 Workplace (organisational) justice-focused 616 

 This construct consists of four strategies aimed at eliminating organizational injustice 617 

in the construction workplace. They include: policies to eliminate bullying, harassment, reduce 618 

threatening of staff with disengagement when they make mistakes and promoting equality 619 

irrespective of gender and age (see Table 2). The strategies in this component are mainly 620 
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secondary interventions. Measures of workplace injustice such as bullying, harassment, gender 621 

and age discrimination, have been reported as mental ill-health risk factors in the construction 622 

workplace (see Bowen et al., 2014; Kamardeen and Sunindijo, 2017; Sunindijo and 623 

Kamardeen, 2017; Chan et al., 2020). Therefore, necessitating the need for measures to 624 

eliminate workplace injustice. This calls for implementing or strengthening policies in the 625 

construction workplace that will promote organizational justice and related benefits such as 626 

fostering job satisfaction, reduction in burnout and sleep problems (Topbaş et al., 2019; 627 

Gluschkoff et al., 2017).  628 

 Finally, threatening staff with disengagement when they make mistakes predicts job 629 

insecurity and poor mental health (Shin and Hur, 2019). Thus, ensuring organizational justice 630 

through promoting civility can act as a resource in the construction workplace to improve 631 

mental health and well-being. 632 

6. Limitations and Further research 633 

 A limitation of this study is that only the opinions of construction industry experts in a 634 

developing economy, particularly Nigeria, were sought. However, the result of this study can 635 

inform on intervention strategies that hold promising benefits in the improvement of mental 636 

health among the construction workforce. These intervention strategies should be subjected to 637 

scrutiny on applicability in other countries to aid comparability and advance the decision-638 

making process in the construction industry. This research offers insights into intervention 639 

strategies whose effect on health and safety in the global construction industry can be simulated 640 

using modeling techniques, particularly the agent-based model and system dynamics. Further 641 

studies will benefit from exploring how best to achieve employee morale and engagement-642 

focused interventions and job redesign and control strategies (particularly affording site 643 

employees’ a flexible work schedule, giving employees some flexibility to design their job roles 644 

and tasks) considering the labor-intensive culture in the construction industry.  645 
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 It will also be needful to determine the criticality of the strategies in improving mental 646 

health from the perspective of on-site construction personnel. The result of such a study can be 647 

compared with that from the expert group to achieve conclusive research. Furthermore, the 648 

most promising intervention strategies can be implemented in the construction workplace using 649 

a cluster-randomized controlled trial approach and their effect on mental health assessed on a 650 

pre and post-intervention basis.  651 

7. Conclusion 652 

 This study examined strategies that need to be implemented within the Nigerian 653 

construction workplace to improve the mental health of on-site personnel. In the study, 31 654 

intervention strategies relevant to eliminate stress and promote good mental health were 655 

identified from occupational health literature and subjected to experts rating. The strategies 656 

were grouped into seven major groups following an exploratory factor analysis. The subjective 657 

responses were objectified by analyzing the data using FSE. FSE was used to examine the 658 

criticality of the strategies and their constructs (groupings) on making the construction 659 

workplace psychologically healthy and safe to personnel. This study serves as an initial 660 

screening of the most critical strategies for achieving good mental health of construction 661 

personnel. 662 

 This study revealed that employee morale and engagement-focused and interpersonal 663 

relationship-focused strategies offer better criticality in enhancing the mental health and well-664 

being of construction personnel in the construction industry of Nigeria and other developing 665 

countries. This study provides two significant contributions to the body of knowledge in the 666 

global construction industry. Firstly, providing a list of multi-level intervention strategies that 667 

can be explored in the construction workplace to make it psychologically healthy and safe. 668 

Secondly, it provides decision-makers in the construction industry on practical approaches to 669 

adapt and reinforce in the industry to improve the mental health of personnel.  670 
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 Considering that the construction industry is a major source of employment and gross 671 

domestic product to any nation, putting measures in place to improve the mental health of 672 

construction personnel becomes a priority with promising benefits to both employees, 673 

employers and the society. The benefits on the individual level include good mental health and 674 

well-being, and increased job performance, with reduced worker’s compensation claims, and 675 

increased productivity on the organization level.  676 
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Fig. 2. A schematic diagram of the Fuzzy Synthetic Evaluation process  882 
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 892 

Table 1. Ranking of the strategies needed to make the construction workplace psychological safe and healthy 893 

Code All respondents NIOB NICE NIQS NIA  

Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank ρ value 
ST18 3.64 0.484 1 3.58 0.507 3 3.58 0.515 3 3.87 0.354 2 3.67 0.516 20 0.500 
ST26 3.64 0.484 2 3.63 0.496 1 3.50 0.522 6 3.63 0.518 12 4.00 0.000 1 0.228 
ST17 3.60 0.539 3 3.58 0.607 4 3.67 0.492 2 3.50 0.535 20 3.67 0.516 21 0.895 
ST31 3.53 0.625 5 3.58 0.769 2 3.33 0.492 11 3.63 0.518 14 3.67 0.516 12 0.329 
ST2 3.49 0.506 6 3.37 0.496 8 3.33 .492 20 3.75 0.463 5 3.83 0.408 11 0.068 
ST1 3.49 0.549 7 3.32 0.582 10 3.50 0.522 6 3.75 0.463 9 3.67 0.516 18 0.243 
ST28 3.49 0.695 8 3.26 0.872 17 3.50 0.522 5 3.75 0.463 3 3.83 0.408 9 0.243 
ST11 3.47 0.505 9 3.37 0.496 7 3.33 0.492 18 3.50 0.535 22 4.00 0.000 2 0.040a 

ST9 3.60 0.625 4 3.37 0.761 6 3.75 1.712 1 3.63 0.518 14 4.00 0.000 4 0.310 
ST14 3.47 0.694 10 3.21 0.713 20 3.58 0.793 4 3.75 0.463 4 3.67 0.516 22 0.105 
ST8 3.44 0.659 11 3.32 0.820 14 3.17 0.389 23 3.75 0.463 8 4.00 0.000 5 0.008a 
ST24 3.44 0.725 12 3.26 0.933 15 3.42 0.515 8 3.75 0.463 6 3.67 0.516 17 0.395 
ST4 3.42 0.499 13 3.53 0.513 5 3.25 0.452 21 3.25 0.463 30 3.67 0.516 24 0.200 
ST7 3.42 0.583 14 3.32 0.671 12 3.33 0.492 19 3.63 0.518 15 3.67 0.516 23 0.414 
ST19 3.42 0.621 15 3.32 0.749 11 3.42 0.515 10 3.63 0.518 13 3.50 0.548 25 0.746 
ST21 3.42 0.657 16 3.26 0.733 16 3.42 0.669 9 3.88 0.354 1 3.33 0.516 27 0.112 
ST16 3.40 0.580 17 3.32 0.478 9 3.33 0.651 13 3.38 0.744 27 3.83 0.408 6 0.226 
ST27 3.40 0.654 18 3.26 0.806 18 3.33 0.492 16 3.63 0.518 11 3.67 0.516 15 0.414 
ST23 3.38 0.650 19 3.21 0.713 19 3.33 0.651 17 3.62 0.518 18 3.67 0.516 19 0.293 
ST25 3.36 0.645 20 3.16 0.688 24 3.33 0.651 12 3.62 0.518 17 3.67 0.516 16 0.185 
ST5 3.33 0.739 21 3.16 0.898 23 3.25 0.622 22 3.50 0.535 24 3.83 0.408 10 0.217 
ST10 3.29 0.727 22 3.05 0.780 27 3.00 0.603 26 3.75 0.463 7 4.00 0.000 3 0.001a 

ST30 3.27 0.580 23 3.16 0.688 21 3.33 0.492 14 3.13 0.354 31 3.67 0.516 13 0.182 
ST29 3.27 0.618 24 3.05 0.705 26 3.33 0.492 15 3.38 0.518 25 3.67 0.516 14 0.390 
ST15 3.24 0.645 25 3.11 0.658 25 3.08 0.669 24 3.38 0.518 28 3.83 0.408 7 0.043a 

ST20 3.24 0.802 26 3.32 0.820 13 2.92 0.900 28 3.50 0.756 19 3.33 0.516 28 0.390 
ST6 3.22 0.599 27 3.16 0.501 22 3.08 0.669 25 3.50 0.535 23 3.33 0.816 29 0.406 
ST3 3.18 0.747 28 3.00 0.816 29 3.00 0.739 27 3.63 0.518 16 3.50 0.548 26 0.119 
ST12 3.02 0.812 29 2.84 0.602 30 2.67 1.073 29 3.38 0.518 29 3.83 0.408 8 0.009a 
ST13 2.96 0.952 30 3.00 0.882 28 2.58 0.900 31 3.50 0.535 21 2.83 1.472 31 0.189 
ST22 2.82 0.806 31 2.68 0.749 31 2.67 0.778 30 3.38 0.518 26 2.83 1.169 30 0.151 

a The Kruskal-Wallis H test result is significant at the significance level of 0.05 (p-value < .05) 894 
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Table 2. Mean score and Fuzzy Synthetic Evaluation Weightings of the Strategies  899 

Code Strategies (ST) and their Strategy Construct (STC) Mean 
of ST 

Total 
mean of 

STC 

Weighing 
of STs 

wSTi  

Weighing 
of STCs 

wSTCi  

Level 
directed 
towards 

                   Stress control focused (STC1)     
ST31 Offer a sustainable retirement plan for 

employees 
3.53  0.130  I 

ST14 Put better education policies in place (e.g., 
subsidies for encouraging career development) 

3.47  0.128 
 

 I 

ST24 Conduct regular team meetings with personnel 
focused on addressing work stress 

3.44  0.127  I 

ST4 Promote mental health awareness through 
literacy programs 

3.42  0.126  I 

ST7 Provide practical stress management training 3.42  0.126  I 
ST25 Promote communication about work stress 

without penalty 
3.36  0.124  I 

ST30 Provide aid for stressors such as financial 
challenges 

3.27  0.120  I 

ST29 Offer assistance to non-work stressors such as 
marital, family issues 

3.27 27.18 0.120 0.260 I 

                   Healthy coping and individual resilience-focused (STC2)     
ST26 Provide employees with competence training 3.64  0.179  I 
ST2 Introduce wellness programs to workplaces/site 

offices 
3.49  0.171  I 

ST1 Empower staff to be individually more resilient 
through resilience training  

3.49  0.171  I 

ST5 Stimulate helping behaviors towards people 
suffering from mental health problems through 
programs such as mental health first aid 

3.33  0.164 
 

 I 

ST6 Put measures in place for healthy exercise  3.22  0.158  I 
ST3 Promote talks about anti-stigma (anti-stigma 

campaign) 
3.18 20.35 0.156 0.195 I 

                   Job demand and satisfaction focused (STC3)     
ST21 Better planning of work tasks and shifts 3.42  0.262  I and O 
ST20 Allow the taking of regular breaks to enable rest 3.42  0.262  I 
ST23 Conduct employee satisfaction surveys 3.38  0.259  I and O 
ST22 Hire more personnel to reduce the workload 2.82 13.04 0.259 0.125 I and O 
                   Employee morale and engagement-focused (STC4)     
ST18 Celebrate employee’s success 3.64  0.346  O 
ST11 Promote employees’ deeply embedded life 

interest by designing job roles inline with 
employee’s deeply embedded interest 

3.47  0.330 
 

 O 

ST16 Give constructive feedbacks instead of 
reprimanding 

3.40 10.51 0.324 0.101 O 

                   Workplace (organizational) justice-focused (STC5)     
ST9 Create policies to eliminate harassment 3.60  0.265  I and O 
ST8 Create policies to eliminate bullying 3.44  0.254  I and O 
ST10 Promote equality policies irrespective of gender, 

and age 
3.29  0.242  I and O 

ST15 Reduce threatening of staff with disengagement 
when they make mistakes 

3.24 13.57 0.239 0.130 
 

I and O 

                   Job redesign and control focused (STC6)     
ST19 Offer employee’s opportunities to balance work 

and life through compressed working week 
arrangement 

3.42  0.364  O 

ST12 Employees should be allowed some flexibility to 
design their job roles and tasks  

3.02  0.321  O 

ST13 The workplace should allow site employees’ to 
a flexible work schedule 

2.96 9.40 0.315 0.090 O 

                   Interpersonal relationship-related (STC7)     
ST17 Ensure swift resolution 3.60  0.343  O 
ST28 Put in place measures that increase cooperation 

between supervisors and subordinates 
3.49  0.333 

 
 I and O 

ST27 Supporting improved relationships at work 3.40 10.49 0.324 0.100 I and O 
       
                                                             Total  104.54  1.000  

Notes: I - Individual; O - Organization. 900 
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 904 

Table 3. Weightings and MF for the STs and STCs based on Fuzzy Synthetic Evaluation  905 

Code Weighing 
of STs 

Weighing 
of STCs 

MF of each ST at level 
3  

MF of each STCs at 
level 2  

CL for    
STCs 

MF of all STCs for 
level 1  

Overall 
CL 

                              (0.02, 0.07, 0.48, 0.44) 3.36 
STC1      0.260  (0.02, 0.02, 0.51, 0.46) 3.43   
ST31 0.130  (0.02, 0.00, 0.40, 0.58)     
ST14 0.128  (0.02, 0.04, 0.38, 0.56)     
ST24 0.127  (0.05, 0.00, 0.42, 0.53)     
ST4 0.126  (0.00, 0.00, 0.58, 0.42)     
ST7 0.126  (0.00, 0.04, 0.49, 0.47)     
ST25 0.124  (0.02, 0.02, 0.54, 0.42)     
ST30 0.120  (0.02, 0.00, 0.67, 0.31)     
ST29 0.120  (0.02, 0.02, 0.62, 0.34)     
     

STC2                                  0.195 (0.01, 0.05, 0.47, 0.47) 3.40   
ST26 0.179  (0.00, 0.00, 0.36, 0.64)     
ST2 0.171  (0.00, 0.00, 0.51, 0.49)     
ST1 0.171  (0.00, 0.02, 0.47, 0.51)     
ST5 0.164  (0.02, 0.09, 0.42, 0.47)     
ST6 0.158  (0.00, 0.09, 0.60, 0.31)     
ST3 0.156  (0.02, 0.13, 0.49, 0.36)     
     

STC3                                  0.125 (0.02, 0.12, 0.46, 0.40) 3.24   
ST21 0.262  (0.02, 0.02, 0.47, 0.49)     
ST20 0.262  (0.02, 0.16, 0.38, 0.44)     
ST23 0.259  (0.02, 0.02, 0.51, 0.45)     
ST22 0.259  (0.04, 0.29, 0.47, 0.20)     
     

STC4                                  0.101 (0.00, 0.01, 0.47, 0.52) 3.51   
ST18 0.346  (0.00, 0.00, 0.36, 0.64)     
ST11 0.330  (0.00, 0.00, 0.53, 0.47)     
ST16 0.324  (0.00, 0.04, 0.52, 0.44)     
     
STC5                                 0.130 (0.02, 0.16, 0.51, 0.31) 3.11   
ST9 0.265  (0.02, 0.47, 0.51, 0.00)     
ST8 0.254  (0.02, 0.02, 0.45, 0.51)     
ST10 0.242  (0.02, 0.09, 0.47, 0.42)     
ST15 0.239  (0.02, 0.05, 0.60, 0.33)     
     

STC6                                 0.090 (0.05, 0.12, 0.46, 0.37) 3.15   
ST19 0.364  (0.02, 0.00, 0.51, 0.47)     
ST12 0.321  (0.04, 0.18, 0.49, 0.29)     
ST13 0.315  (0.09, 0.20, 0.38, 0.33)     
     

STC7                                 0.100      (0.01, 0.03, 0.40, 0.56) 3.51   
ST17 0.343  (0.00, 0.02, 0.36, 0.62)     
ST28 0.333  (0.02, 0.04, 0.36, 0.58)     
ST27 0.324  (0.02, 0.02, 0.49, 0.47)     

ST = Strategies; STC = Strategy Construct; MF = membership function; CL = criticality level 906 
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Table 4. Criticality index of each STCs 923 

 
Code 

 
Strategies 

Degree of Criticality Intervention 
Index Linguistic Type Level directed towards 

STC4 Employee morale and engagement-focused  3.51 Very high Primary and Secondary  Organization  
STC7 Interpersonal relationship-related 3.51 Very high Primary and Secondary  Individual/Organization  
STC1 Stress control focused 3.43 High Secondary and Tertiary Individual 
STC2 Healthy coping and individual resilience-

focused 
3.40 High Secondary Individual 

STC3 Job demand and satisfaction focused 3.24 High Primary Individual/Organization 
STC6 Job redesign and control focused 3.15 High Primary Organization 
STC5 Workplace (organizational) justice-focused 3.11 High Primary Individual/Organization 
      
 Overall Criticality Level  3.36 High   
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