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Abstract

Problem: Safety management programs (SMPs) are designed to mitigate risk of workplace 

injuries and create a safe working climate. The purpose of this project was to evaluate 

the relationship between contractors’ SMPs and workers’ perceived safety climate and safety 

behaviors among small and medium-sized construction subcontractors.

Methods: Subcontractor SMP scores on 18 organizational and project-level safety items were 

coded from subcontractors’ written safety programs and interviews. Workers completed surveys 

to report perceptions of their contractor’s safety climate and the safety behaviors of coworkers, 

crews, and themselves. The associations between SMP scores and safety climate and behavior 

scales were examined using Spearman correlation and hierarchical linear regression models 

(HLM).

Results: Among 78 subcontractors working on large commercial construction projects, we found 

striking differences in SMP scores between small, medium, and large subcontractors (p<0.001), 

related to a number of specific safety management practices. We observed only weak relationships 

between SMP scales and safety climate scores reported by 746 workers of these subcontractors 

(β=0.09, p=0.04 by HLM). We saw no differences in worker reported safety climate and safety 

behaviors by contractor size.

Discussion: SMP only weakly predicted safety climate scales of subcontractors, yet there were 

large differences in the quality and content of SMPs by size of employers.

Summary: Future work should determine the best way to measure safety performance of 

construction companies and determine the factors that can lead to improved safety performance of 

construction firms.

Practical applications: Our simple assessment of common elements of safety management 

programs used document review and interviews with knowledgeable representatives. These 

methods identified specific safety management practices that differed between large and small 
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employers. In order to improve construction safety, it is important to understand how best to 

measure safety performance in construction companies to gain knowledge for creating safer work 

environments.
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PROBLEM

Construction is the most hazardous industry in the US, with the highest number of fatalities 

of any industry and high rates of nonfatal injuries (McCoy, Kucera, Schoenfisch, Silverstein, 

& Lipscomb, 2013; U.S. Bureau of Labor Statisitics (BLS), 2013). Safety in construction is 

complex, due to rapidly changing work environments, unique hazards of the industry, and 

the organizational issues of coordinating interactions between multiple contractors (National 

Institute for Occupational Safety and Health (NIOSH), 2013a; Ringen, Seegal, & Englund, 

1995). Further complicating work organization is the large number of small construction 

contractors, whose owners often lack sufficient safety resources, and whose workers suffer a 

disproportionate number of fatalities compared to the overall sector (CPWR, 2007).

Recent approaches to improve construction safety have focused on measuring the effect 

of safety initiatives through leading and lagging indicators of safety. The construction 

industry has traditionally measured safety using “lagging” indicators such as fatalities, 

recordable injuries, lost time, and safety incidents. Although these measures are easy 

to collect, easy to understand, and can be used to benchmark against other employers, 

they are measures of after-the-fact failures of safety programs, rather than measures of 

program effectiveness. These lagging indicators of safety are insensitive to change, do not 

provide timely information, and do not measure barriers to change or actions taken to 

address workplace hazards (Grabowski, Ayyalasomayajula, Merrick, & Mccafferty, 2007; 

Hinze, Thurman, & Wehle, 2013; Trethewy, 2003). Leading indicators such as safety walk

throughs and inspections, preplanning task logs, and reports of safety behavior provide 

more timely and relevant safety information, and have been linked to injury prevention, 

particularly in those programs which focus on positive performance and depend on worker 

participation (Choudhry, Fang, & Lingard, 2009; Institute for Work and Health, 2011; 

Laitinen, Marjamaki, & Paivarinta, 1999; Mikkelsen, Spangenberg, & Kines, 2010; Toellner, 

2001).

Safety climate, a measure of workers’ shared perceptions regarding the importance of safety 

in their organization, has been accepted as a leading indicator of the underlying risk of 

worker injuries on construction projects (Hecker & Goldenhar, 2014). Commonly proposed 

factors of safety climate include management commitment to safety, safety communication, 

and worker involvement in safety efforts (Cigularov, Chen, & Rosecrance, 2010; Ismail, 

Doostdar, & Harun, 2012; Kines, et al., 2010). A number of researchers have used safety 

climate measures in construction (Cheyne, Cox, Oliver, & Tomas, 1998; Dedobbeleer & 

Béland, 1991; National Institute for Occupational Safety and Health (NIOSH), 2013c; 

Zohar, 2000), but there is no single accepted measure of safety climate for the construction 
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industry. Safety climate measures have predicted injuries and safety behaviors of workers 

in several industries (Choudhry, et al., 2009; Gittleman, et al., 2010; Sokas, Jorgensen, 

Nickels, Gao, & Gittleman, 2009), although this literature is mixed. A recent study of the 

S-CAT construction-specific safety climate assessment in 49 firms found that the overall 

safety climate score and 7 of 8 subscales were significantly correlated with the firms’ 

recordable injury rates (Probst, Goldenhar, Byrd, & Betit, 2019). However, other recent 

studies in construction have not found a robust relationship between safety climate measures 

and injuries or measures of safety practices (Marín, Lipscomb, Cifuentes, & Punnett, 2017; 

Sparer, Murphy, Taylor, & Dennerlein, 2013; Versteeg, Bigelow, Dale, & Chaurasia, In 

press).

A key element of a company’s safety performance are the Safety Management Programs 

used by construction companies, which describe the actions and policies taken to reduce 

or eliminate exposure to safety risks that lead to injuries and illnesses (Vinodkumar & 

Bhasi, 2011). Traditional safety programs are reactive, consisting of safety elements that 

respond to safety laws and regulations, and requirements from workplaces by general 

contractors (Hadjimanolis & Boustras, 2013; Herrero, Saldaña, del Campo, & Ritzel, 2002). 

These programs include a group of discrete activities that are not integrated with other 

organizational management activities of the business. Improved safety performance has 

been achieved in high-risk oil and gas industry by integrating safety into all organizational 

policies, procedures, and practices (Mearns, Whitaker, & Flin, 2003; Skogdalen, Utne, & 

Vinnem, 2011). These safety management systems apply safety in a consistent manner 

throughout the organization, are proactive to identify potential risk, actively involve workers, 

and have explicit safety activities independent of other organizational management activities 

(Hsu, Li, & Chen, 2010). There is an underlying assumption that safety management 

programs will reduce the risks that ultimately lead to worker injuries. OSHA (2016) has 

published a set of practices for safety and health programs specific to the construction 

industry to help reduce the hazards that leads to worker injuries; these practices serve as a 

guide to effective safety management programs. All safety management programs contain 

many of the same safety initiatives and elements, but the integration of these activities in 

safety management systems is needed to produce a consistently safe environment.

There is a growing interest to describe the elements of effective safety management 

programs. There is consensus for including some elements: leadership commitment, regular 

and frequent hazard recognition and controls, employee training, safety communication, and 

program evaluation (Occupational Safety & Health Administration, 2016). However, there is 

no commonly accepted scale or checklist that can be used to compare safety management 

programs across different construction companies, nor is there consensus on which specific 

safety program elements are most important to drive workplace safety. Figure 1 shows a 

conceptual model to illustrate the simple relationship between safety management programs 

and leading and lagging indicators (Neal, Griffin, & Hart, 2000). Similar models have been 

used in other safety climate research (Marín, et al., 2017; Neal, et al., 2000; Sparer, et al., 

2013) to examine whether improved safety management practices would drive improved 

leading indicators of safety such as safety climate and safety performance, which should in 

turn be linked to lower injury rates.
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The purpose of this study was to examine the association between safety management 

programs and worker-perceived safety among subcontractors on large commercial 

construction projects. To test the hypothesis that a measure of safety management programs 

would be positively associated with measures of worker-perceived safety, we scored 

the Safety Management Plans (SMP) of subcontractors in commercial construction, and 

examined the agreement between SMP scores and five measures of safety reported on 

worker questionnaires.

METHODS:

Study design

We partnered with six general contractors with construction projects of at least 12 months 

in duration to gain access to a group of subcontractors from a variety of trades. Eligible 

subcontractors planned to work on the project for at least 30 days, and to employ at least 

two workers on the project. The general contractors informed the subcontractors about the 

research prior to their start at the jobsite, and provided access to workers on the job site. 

Subcontractors were asked to participate in two interviews, to provide a copy of their written 

safety program and other safety documents, and to provide access to their workers to collect 

surveys.

Workers were invited to complete surveys at two points in time: when they first entered 

the job site, and after working on the project for at least 30 days. The surveys took 10–15 

minutes to complete; workers provided informed consent and were compensated for survey 

completion. The Institutional Review Board at Washington University approved all research 

activities.

Subcontractor interviews

Each recruited subcontractor was asked to provide a knowledgeable representative to 

participate in semi-structured interviews to learn about their safety policies, practices, 

and programs. The interviewee was most often the safety director, superintendent, project 

manager, or owner of the company. Interviews were approximately 30 minutes in duration, 

conducted in-person or by phone, and were audio-recorded with consent from the 

interviewee. The questions asked about the safety background of the company safety 

representative, a review of a checklist of safety policies, practices, and programs of the 

company safety program, and a description of any new safety equipment or activities 

implemented on the current project due to expectations of the general contractor. Each 

contractor provided an estimate on the average number of total workers employed in 

the past year. For analysis, contractors were assigned an employer size apriori, based on 

the distribution of employers found on commercial construction projects as follows: large 

(>200 workers), medium (51–200 workers) and small (0–50 workers). All interviews were 

transcribed and used in conjunction with the written safety plans to code 18 items from the 

subcontractor safety management program.
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Subcontractor safety management program

We developed an 18-item Construction Safety Management Program Checklist (SMP 

checklist), drawn primarily from the model program developed by the St. Louis Council 

of Construction Consumers (2011) and similar to items described in other studies (Marín, et 

al., 2017; Sparer, et al., 2013). These items covered four domains: management commitment 

(7 items), worker participation (5 items), hazard identification (3 items), and training (3 

items). Each item was scored “yes” if the item criteria was verified or stated as part of the 

safety program, “no” if not met, and “partial” if the description met a portion of the “yes” 

criteria. Some items were scored partial if the criteria met OSHA regulations and “yes” if the 

safety program exceeded OSHA regulations. The coding criteria are listed in Table 1. Most 

criteria required verification from the written safety plan or a detailed description from the 

interviewee. We requested the interviewee provide examples of safety practices to verify the 

item was enacted and not just stated in their safety plan. Two of the authors (MB and AMD), 

who regularly visited the job sites and conducted the interviews, coded each SMP checklist 

item using information from the written safety plan and the transcribed interviews (described 

below). The authors listed the supporting statement from the interview and/or source page 

from the safety plan for each item; each author then coded the item as Y, partial, or N. 

After completion, the authors discussed any disagreements in coding to reach consensus. 

The final item scores were assigned values of 1 for “yes,” 0.5 for “partial” and 0 for “no.” 

The summated score for each subcontractor (possible range 0–18) was standardized from 0 

to 100 for use in analyses.

Worker Survey of safety scales

The worker surveys covered information about the type of trade, tenure in trade, duration of 

time employed by their subcontractor, injuries while on the project, and perception of safety 

and safety performance related to different trades on the project. The workers’ perceptions 

of safety were measured by five safety climate and behavior scales across different levels 

of the project organization: 1) perception of safety climate of the general contractor (10 

items) adapted from Zohar and Luria (2005); 2) safety climate of their subcontractor (11 

items) (Zohar & Luria, 2005); 3) safety behaviors of co-workers (8 items) (Brondino, Silva, 

& Pasini, 2012); 4) perceptions of their own safety behaviors (6 items) (Neal & Griffin, 

2006), and 5) specific safety behaviors of their crews (6 items) (Kaskutas, et al., 2010). 

The safety behaviors of coworker items addressed worker perceptions of coworker’s general 

attitude toward safety (i.e. care about others safety awareness; encourage each other to 

work safely); crew behavior items referred to specific behaviors (i.e. use proper personal 

protective equipment (hard hats and safety glasses) at all times; my crew always work 

behind guard rails or were tied off (personal fall arrest system). These safety climate and 

behavior scales were standardized to a score from 0–100.

Data Analysis

We selected all subcontractors with a measure of safety management program (summated 

score of 18 items) and with at least one worker survey completed after working on the 

construction project for at least 30 days. Ten subcontractors worked on projects for more 

than one of the general contractors (one small-sized subcontractor, four medium-sized 
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subcontractor, and five large-sized subcontractors); for these subcontractors, we included 

data from the project with the largest number of completed worker surveys in the analysis.

Among the subcontractors, we examined the descriptive data of the workers (sex, age, race 

and trade), and the distribution of safety scales across all subcontractors, as well as stratified 

by contractor size (small, medium, and large). The relationship between contractor size 

and safety checklist score was assessed using one-way ANOVA, with post-hoc pairwise 

comparisons ascertained with Tukey’s HSD tests.

The relationships of five safety climate and behavior scales (general contractor safety 

climate, subcontractor safety climate, coworker safety behaviors, crew safety behaviors, 

and self-rated safety behaviors) and subcontractor-level variables (SMP checklist score 

and subcontractor size) were also assessed. Since safety climate and behavior scales were 

measured at the individual worker level, for these analyses, each worker was assigned 

their subcontractor’s SMP checklist score and size. We conducted several hierarchical 

models to account for clustering of worker-level safety climate scales within subcontractor 

size and subcontractor SMP checklist score. First we examined the worker safety scale 

scores by subcontractor size with means and standard deviations. Then we conducted 

hierarchical linear models of safety scale scores (as dependent variable) and subcontractor 

size with subcontractor as a random effect to account for within subcontractor clustering. 

Next we assessed the relationship between safety climate scales and SMP checklist score 

with Spearman correlation coefficients. Then we constructed hierarchical linear models of 

safety scales to SMP checklist scores with subcontractor as a random effect to account for 

clustering. Additionally, a random effect for general contractor, random slopes for general 

and subcontractor, and a fixed effect for subcontractor size were considered and evaluated 

for the hierarchical models, but ultimately not included due to lack of significance and 

model fit issues.

RESULTS

We recruited 78 subcontractors working on the projects managed by six large general 

contractors. Of the 78 subcontractors, 14 were categorized as large (>200 employees), 

32 medium (51–200 employees), and 32 small (0–50 employees). The median number of 

employees was 65 (range seven to 2500).

746 workers completed questionnaires. These workers were predominately male (98%), 

Caucasian (87%), had a mean age of 39 years (SD 11), mean tenure with their current 

subcontractor of 4 years (SD 5.9), and were employed in 18 different construction trades 

including Electrical (19%), Carpentry (12%), Ironwork (9%), Pipefitting (9%), Sheet metal 

(7%) and Drywall (6%).

Table 1 shows the 18 safety elements that comprise the SMP checklist along with the 

distribution of subcontractor responses to the items. The majority of the subcontractors 

fully met the criteria for several items: union or contractor provided safety training 97.4%, 

substance abuse policy 97.4%, PPE policy 96.2%, and written safety program 94.9%. 

The items that were not implemented or coded as “no” were the following: no company 
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safety committee 55.1%; no job hazard analysis consistently used on projects 44.9%, no 

worker suggested changes made to the safety program 53.8%; and no policy states worker’s 

stop work rights 48.7%. Some items were scored as “partially met” if the activity met 

OSHA requirements but did not exceed these requirements. Among the items where a large 

portion of employers achieved but did not exceed OSHA compliance requirements were the 

following: company monitors safety goals only through lagging indicators (OSHA log and 

Experience Modification Rate) 67.9%, and company reports that safety budget covers only 

PPE and other OSHA required equipment 53.8%.

The 18 safety items were categorized by employer size. A one-way ANOVA of SMP 

checklist scores across contractor groups by size showed highly statistically significant 

differences in SMP scores as shown in Table 2. These differences were evident for the 

management level activities, with smaller contractors having fewer safety management 

practices to encourage or monitor progress toward safety. Smaller contractors were 

less likely to use leading indicators (safety activities and safety behaviors), employ a 

designated safety representative to oversee safety in all company activities, or conduct 

management audits on projects. Few small contractors sought worker suggestions toward 

safety improvement, and few incorporated these suggestions into their safety program. 

Fewer small contractors required typical safety activities such as compulsory toolbox 

talks if not required by the general contractor, and robust enforcement of safety policies. 

Safety activities such as inspections of equipment or jobsite audits were often less formal 

in small contractors. In contrast, large contractors more often demonstrated management 

commitment and worker involvement through active safety processes such as regular safety 

committee meetings that included workers, monitoring progress toward safety goals with 

leading indicators, and a budget for safety resources (safety budget for new programs and 

equipment, employing safety personnel).

Although there were notable differences in safety program elements across various sized 

contractors, we found little difference in worker-reported safety climate and behavior scales 

by contractor size, as shown in Table 2. Safety climate scale measures at the subcontractor 

level, crew, and coworker levels were similar across contractor size. In general, workers 

seemed to rate their own safety behaviors and those of their coworkers, crews, and 

subcontractors higher than they rated the safety climate of their general contractors. 

Hierarchical linear regression models for each subcontractor safety scale by contractor size 

showed no statistical difference in safety scale scores across the groups by size.

An assessment of the relationship between SMP checklist scores and the five safety climate 

scale metrics reported by workers showed only weak correlations (Table 3). The only 

statistically significant relationship was found between subcontractor safety climate and 

SMP checklist score (r=0.08, p=0.02 by Spearman correlation, and β=0.09, p=0.04 by 

HLM).

DISCUSSION

Our study sought to examine the associations between a measure of subcontractor’s safety 

management program (SMP checklist), with their workers’ reported safety climate on 
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five different scales. Among 78 subcontractors working on large commercial construction 

projects, we found striking differences in SMP scores between small, medium, and 

large subcontractors, related to a number of specific safety management practices that 

differed between large and small subcontractors. However, we observed only weak 

relationships between SMP scores and safety climate scores reported by 746 workers at 

these subcontractors. We saw no differences in worker reported safety climate and safety 

behaviors between small, medium, and large subcontractors. Workers also rated the safety 

climate of their subcontractor higher than they rated the safety climate of the general 

contractors on the current project.

The differences in SMP scores between small to large contractors is consistent with other 

literature. The majority of construction employers are small, employing fewer than 50 

employees (Bureau of Labor Statistics, 2018). Small contractors often lack sufficient safety 

resources, and have disproportionate number of fatalities compared to the overall sector 

(CPWR, 2007). Small construction employers have been slower to adopt high performing 

safety management programs compared to employers in other high risk industries (Hasle, 

Kines, & Andersen, 2009). Even though small contractors may desire to create a safer 

work environment for their employees, their lack of resources and awareness are barriers to 

implementing recommended health and safety management programs (National Institute for 

Occupational Safety and Health (NIOSH), 2013b).

In contrast to SMP scores, differences in worker reported safety climate were not seen across 

different sizes of subcontractors; overall, the reported perceptions of safety climate were 

high across subcontractors, and lower for the general contractor. Lingard et al (2009) found 

high levels of within workgroup homogeneity on safety climate dimensions, but significant 

between‐group differences in perception of supervisory leadership and coworkers’ actual 

safety behavior, and noted that aggregating safety climate data at the organizational level can 

mask important differences. Our study did not have enough data from each subcontractor 

to study the effects of workgroup size and within‐group interactions. Safety climate reflects 

workers’ perceptions of their employer and co-workers; in stably employed workers (mean 

tenure of 4 years with the current subcontractor), the workers’ perceptions of their own 

employer may be better than their perception of the general contractor, on whose site the 

workers had been for only a month.

Our study found only weak relationships between measures of safety climate and the 

employers’ SMP checklist scores. Worker perceived subcontractor safety was significantly 

associated with their subcontractor’s SMP score while coworker safety trended toward 

statistical significance. While safety climate is promoted as a leading indicator of safety, 

the literature is mixed with regard to its ability to predict safety incidents or injuries. 

Some studies have found a link between safety performance and safety climate measures 

(Christian, Bradley, Wallace, & Burke, 2009; Johnson, 2007); other studies have shown 

relatively weak associations (Givehchi, Hemmativaghef, & Hoveidi, 2017).

A recent study of 401 construction workers employed by 68 companies found only weak 

correlations between workers’ safety climate scores and their employers’ safety performance 

scores (Sparer, et al., 2013). In a sample of 25 commercial construction companies 
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in Colombia, Marin (2017) examined the relationship between workers’ safety climate 

perceptions and safety management practices reported by company safety officers. Their 

study found a moderate correlation between contractors’ 3-year injury rates and safety 

management practice scores. Although injury rates and the safety management practice 

scores were not related to the overall safety climate measure used in their study, two 

dimensions of safety climate - management safety empowerment and workers’ safety 

commitment - were moderately correlated to the employer’s safety management practices. 

This latter finding is similar to what was seen in our current study, which found weak 

correlations with some but not all of the safety scales tested.

Several reasons may exist for the weak associations observed in some studies between these 

two leading indicators of construction safety. Existing safety management plans may not be 

effectively implemented or communicated to workers via their supervisors, thus resulting 

in reducing workers’ poorer perceptions of safety climate. Alternatively, supervisors may 

actively pattern and communicate safety to their employees even in the absence of a 

robust safety plan. Marin (2017) and colleagues suggested that safety climate may be 

a parallel outcome to workplace safety practices, rather than a determinant of worker’s 

safety behaviors or outcomes as suggested by the models proposed by Zohar (2005) and 

Neal (2000). Some authors have suggested that important moderating/mediating intervening 

variables lie between safety climate and safety performance (Kongsvik, Almklov, & Fenstad, 

2010). It is also important to note that safety in construction is uniquely complicated, due to 

rapidly changing work environments, unique hazards of the industry, and the organizational 

issues of coordinating interactions between multiple contractors (National Institute for 

Occupational Safety and Health (NIOSH), 2013a; Ringen, et al., 1995). Most measures 

of safety climate were developed in more stable work environments such as manufacturing, 

which have markedly different social and organizational structures than construction. The 

low associations observed between safety climate and other leading or lagging indicators 

of safety in the construction industry are likely due in part to the unique nature of work 

organization in construction.

While there is growing agreement on how to define and assess safety climate, the many 

different questionnaires and their dimensions still pose a challenge to the study of safety 

climate, particularly in construction (Hecker & Goldenhar, 2014). As discussed by Sparer 

and colleagues (2013), it is not clear whether workers’ perceptions of safety climate are 

more strongly influenced by their current worksite or by their past work experience with the 

same employer, or whether safety climate is more strongly influenced by workers’ unions, 

by their immediate workgroup, by their subcontractor, or by their worksite controlled by 

the general contractor. To date, there is little work that examines workers’ perceptions of 

safety climate in the context of the multiple and fluid organizational layers found in the 

construction industry. It is likely that well-validated industry specific tools will perform 

better in construction than will tools developed in other industries (Probst, Goldenhar, Byrd, 

& Betit, 2019).

Limitations of this study include its cross-sectional nature, which did not examine the 

relationship over time between SMP scores and safety climate scales. This study is nested 

within a larger study that will examine the “flow down” of safety practices from general 
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contractors to subcontractors and provide measures of safety climate over time among 

different sized subcontractors during their tenure of working on a large commercial site; 

future analyses will allow longitudinal assessment. Another limitation is that the current 

study recruited subcontractors working for general contractors who were recognized in the 

local industry as having strong safety practices. These large general contractors aim to hire 

subcontractors with stronger SMPs, likely limiting the variation within our sample, and 

providing a sample of subcontractors with more robust programs - most subcontractors in 

our sample had the majority of the measured safety management program elements in place, 

and worker reported safety climate was high across all scales. On the large commercial 

projects studied, we defined small contractor as less than 50 employees which differs 

from categorizations so results may not be generalizable to much smaller contractors or non

commercial construction projects. Stronger associations between SMP scores and measures 

of safety climate might be found in a sample of smaller contractors, on different types 

of construction other than commercial, or among contractors who did not predominantly 

employ members of construction trade unions. Another limitation of our study is that we 

were unable to compare SMP scores and safety climate scales to data on injuries or safety 

incidents.

Another potential limitation is the use of a safety management program score created 

by our study team. We adapted our scoring criteria from guidelines promulgated by an 

influential regional council, and items were similar to those described in other studies. Not 

all safety elements were of the same quality across safety management programs of different 

subcontractors; we used a three level scoring of program elements, but a finer gradation may 

have improved the precision of our results. There is currently no nationally or internationally 

recognized standard for assessing safety program management in construction, and some 

literature is based on proprietary assessment methods, making it difficult to directly compare 

results. While written safety management programs commonly contain many of the same 

elements, a consistently safe environment can only be achieved by enacting and integrating 

these activities at the workplace. Review of written safety management plans alone cannot 

assess safety practices that are espoused versus those that are implemented. Our study used 

manager interviews to inform the scoring of our SMP checklist; additional work in this 

field is required to develop assessments of safety management programs to inform safety 

improvement in construction.

SUMMARY

Our study demonstrated large differences in safety program management between small, 

medium, and large construction subcontractors working on large commercial projects, 

and described specific program elements accounting for these differences. We found that 

a measure of safety program management only weakly predicted safety climate among 

employees of these subcontractors. Future work is needed to understand how best to 

measure safety performance of construction companies, factors leading to improved safety 

performance of small and medium construction firms, and the barriers and facilitators to 

improving safety.
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Research Highlights:

• Safety management programs differed in small, medium, and large 

construction firms

• Specific safety program elements were less likely to be present in small 

contractors

• Worker-reported safety climate did not differ between different sized 

contractors

• There was little association between safety management programs and safety 

climate
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Figure 1: The relationship between safety program to leading and lagging indicators
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