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In this study, a survey instrument was developed to measure safety climate. A review of the
scientific literature as well as consultation with an expert panel was used to determine the
survey’s dimensions. Next, the survey was administered, first as a pilot study (n = 15) and
then as a full scale study (n = 229), to employees of the City of Cincinnati Department of
Public Works. The psychometric integrity of the survey was assessed according to validity,
reliability and utility criteria. Results are presented and discussed.
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1. INTRODUCTION

In recent years, safety analysis measures have

shifted from a focus purely based on retrospective

data (e.g., man hours lost, direct costs of

accidents, accident and fatality rates) toward

proactive safety intervention tools (e.g., safety

audits or safety climate surveys). A safety climate

survey provides management with data from

which to form a strategy to evaluate, correct and

monitor work system conditions. Self-

administered surveys can provide early warning

signals to basic safety problems before they

emerge as accidents and injuries [1]. The concept

of safety climate can be considered as an

alternative performance indicator [2]. However,

although many safety climate surveys have been

developed, few research studies have addressed

the psychometric integrity of the instrument.

1.1. Safety Climate Versus Safety Culture

A distinction should first be made between safety

climate and safety culture since the two terms are

mutually related but distinguishable. Safety

culture expresses itself through safety climate

[2]. Furthermore, safety climate is regarded as

the features of the safety culture that can be
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discerned from workers’ attitudes and

perceptions [3, 4]. Although both terms are used

sometimes interchangeably in the scientific

literature, in this article we define safety climate

as the set of work system conditions and practices

which result from safety culture.

Reviews of safety research literature for the

past 20 years identified 15 studies related to

safety measurement. Eleven used the term safety

climate [5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15] and

four used the term safety culture [16, 17, 18, 19].

As the aim of this study is to characterize the

attitudes, practices and conditions that affect

safety in the work system, the subject of

measurement will be defined as “safety climate”.

1.2. Current Measures of Safety Climate

A literature search identified 15 published studies

of safety climate surveys. These research studies

were conducted in different organizations—eight

in industrial sectors [5, 6, 7, 9, 10, 14, 16, 18], two

in construction [8, 11], two in energy [17, 19],

one in an airport [13] and two in health care [12,

15]. Guldenmund [2] summarizes these studies in

Table 1.

To evaluate the merit of a scientific instrument,

evidence of its validity, reliability and utility

must be provided [20, 21]. Shoaf et al. [22]

discussed these criteria with respect to job

analysis assessment techniques. Flin et al. [23]

stated that a set of basic safety climate factors

must be established so that it can be shown to be

reliable, valid, sufficiently comprehensive and

theoretically justifiable. As this study regards the

evaluation of psychometric criteria as essential in

the development of a survey instrument, the

scientific literature is reviewed with respect to

these criteria.

Table 1 shows little agreement on the

dimensions that should be included in a safety

climate model among the referenced studies.

Many of the reviewed instruments describe a

specific content domain in great detail yet only

loosely characterize other domains or even omit

some domains altogether. Validity is the

psychometric criterion that describes the extent

to which the measuring instrument measures

what it is intended to measure [20]. Content

validity (i.e., evidence that the method’s content

adequately addresses all dimensions which

constitute the safety climate), lacks established

guidelines for assessment; however, is regarded

as essential [24]. The varying number as well as

the content of the dimensions considered in the

reviewed surveys demonstrates that there is little

agreement on the underlying constructs of the

safety climate concept. The number of

dimensions found differs considerably, ranging

from two [8] to 19 [19].

A possible explanation for the variance of

dimensions may be due to the fact that the

surveys were carried out in different types of

work organizations (i.e., industry, construction,

energy, airports, and health care). Flin et al. [23]

argues that safety climate dimensions are

variable and are likely to be industry or even

company specific, and that instruments

developed in one domain may not generalize to

others [4]. Niskanen [11] noted that there has

been little cross matching of data from previous

studies to develop a concept of safety climate.

Indeed, few researchers have investigated the

issue of content validity.

Criterion validity (i.e., predictive validity)

compares the prediction of the measure in

question with another well-accepted measure

(i.e., direct indicator or standard). The degree of

criterion validity depends on the correlation level

between the measure under examination and the

criterion standard. For example, the score on a

written driving test could be correlated with the

actual driving test performance (i.e., direct

indicator). A safety climate survey can be

correlated with the number of sick days or injury

rates. In this manner, the number of sick days or

injury rate data serves to act as the direct

indicator in the criterion validity test.

While the importance of the data obtained from

the safety climate survey is often emphasized,

very few researchers have attempted to report

evidence of validity.
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Most efforts have not progressed beyond the

stage of face validity, that is, the concept has not

advanced beyond its first developmental stages

[2]. Coyle et al. [12] stated that the relationship

between safety climate analysis and other

occupational safety and health performance

indicators has not been reported and is a major

area for future research.

While the validity aspects of an instrument’s

quality pertain to theoretical goodness, reliability

aspects pertain to empirical goodness. Reliability

refers to the extent to which the measurement is

consistent—whether the instrument yields the

same results on repeated trials. Dedobbelear and

Beland [8] attempted to replicate the results of a

safety climate questionnaire in two different

industries and were unsuccessful. Williamson et

al. [14] used the Cronbach alpha test to

demonstrate an internal consistency value of .60

(n = 588, 17 items). However, most research

being focused on establishing a basic set of items

for assessment has not progressed to the stage

which considers reliability.

Utility analysis is particularly important

because it conveys information about the

acceptability of such a tool by practitioners. If a

tool is not easy to administer or takes too much

time to finish, it will not be used in industry.

Furthermore, the results must prove useful to

management. Few researchers have commented

on this aspect in the development of a safety

climate measure. However, Williamson et al.

[14] did consider utility and noted that a lengthy

questionnaire is likely to affect response rate and

worked to optimize questionnaire length.

Although the concept of safety climate is

widely discussed in the scientific literature, no

explicit, theoretical model of safety climate that

has demonstrated psychometric integrity through

validity, reliability and utility criteria exists.

Guldenmund [2] concluded that research should

now focus on proving scientific validity.

Furthermore, there is no survey instrument that

has gained acceptance within the scientific

community as a standard instrument among a

given type of industry or among different types of
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work organizations. At present, there is no

overall satisfying model of safety climate [2].

1.3. Study Objective

The purpose of the present study is to (a) develop

and validate an instrument to measure the

perception of work safety climate, (b) apply the

developed instrument to assess a work safety

climate in an industrial setting, and (c) to evaluate

the instrument’s psychometric integrity.

2. METHODS AND DESIGN

2.1. Description of Client Organization

This research was conducted as a field study in

cooperation with the management and workers of

the City of Cincinnati Department of Public

Works (CDPW). There are approximately 1,000

total employees working in the six divisions of

CDPW. The six CDPW divisions and their

respective objectives are:

� Highway maintenance: to maintain the public

right-of-way, including streets, bridges,

viaducts and walls in a safe condition;

� Sanitation: to provide solid waste collection,

street cleaning, special collections and

community cleanup services;

� Traffic engineering: to enhance safety and

convenience to the general public through

effective traffic control devices;

� Facilities management: to maintain, operate,

renovate and improve all facilities, to provide

comfortable working environment for city

employees and citizens who utilize city

services;

� Engineering: to provide high level and

cost-effective construction management and

quality control experience for division projects

and projects for other city agencies;

� Administration: to handle administrative and

clerical assignments.

2.2. Description of Subject Population

The instrument was first pilot tested on a total of

15 field employees selected at random from four

divisions of CDPW. Due to differences in the

number of workers employed in each division (see

Table 2), the sample contained 5 subjects from

highway maintenance, 6 from sanitation, 2 from

facilities management and 2 from traffic

engineering, resulting in a sample size of 15

(n = 15). The remaining two divisions, engineering

and administrative, were not sampled in the study

as most of the work involves administrative types

of assignments and its employees are not

participants in the same type of environment as the

employees in the other four divisions.

A larger sample was then selected, composed of

subjects from three worker-groups (managers,

supervisors, and field employees) of four divisions

of CDPW (highway maintenance, sanitation,

facilities management, and traffic engineering).

All managers and supervisors participated from

each of the four divisions. The sample contained

n = 258 workers, 26% of the total workforce (see

Table 2). From this sample, 229 completed the

survey for a response rate of 89%. Approximately

79% of the sample was male, nearly 30% attended

some college and the average length of

employment was 14 years (SD = 7.1).
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TABLE 2. Sample Selected to Participate in the Study (n = 258, City of Cincinnati Department of Public
Works)

Worker Group
Highway

Maintenance Sanitation
Traffic

Engineering
Facilities

Management Total

Managers 6 3 1 1 11

Supervisors 23 12 6 3 44

Employees 56 70 52 25 203

Total 85 85 59 29 N = 258



2.3. Definition and Assessment of Safety

Climate Dimensions

Items generated under each safety climate

dimension were guided by a review of the scientific

literature, including research articles dealing

directly with safety climate measures (Table 1) and

studies dealing with different aspects of work

safety, including quality of safety programs and

safety management [25, 26]. From previous

research, a small set of common denominators was

used to classify comparable dimensions into major

headings. For example, all dimensions relating to

management attitude towards safety efforts are

classified as “management’s safety activity”. When

the dimensions are renamed according to a

common classification system, the total number of

dimensions is significantly reduced [2].

The extent to which employees follow safety

precautions has been shown to be related to

employees’ perceptions of management attitude

towards safety [27]. It has been strongly argued that

many safety problems have their origins in the poor

attitude of management toward safety climate. The

quality of management practice toward safety is also

suggested to affect human’s safety behavior [25].

Williamson et al. [14] reviewed six studies that

assessed safety climate [5, 7, 8, 10, 11, 16] and found

that management attitude towards safety is one

dimension that runs across all six studies. A safety

climate model should include assessment of the

process of management attitude towards safety

practice which appears to be a major influential factor

in the success or failure of any safety system [7, 8].

Flin et al. (2000) [23] reviewed 16 studies of safety

climate surveys [5, 7, 8, 10, 11, 16, 17, 28, 29, 30, 31,

32, 33, 34, 35, 36] and concluded that there is a

common feature appeared in two thirds of the

surveys, it was labeled “safety system” and included

the organization’s safety plan, safety inspection

practices and safety equipment. In a similar review

of safety climate surveys [2], using 15 studies (11

mentioned by Flin et al., 2000) [23], found that the

most frequently measured dimension which

appeared in all the surveys was related to safety

system. Based on such extensive research, a third

dimension labeled “safety surveillance process” was

added as an integral part of the safety climate model.

Based on the reviewed safety climate literature

(see Table 1) a model was developed which

characterizes three content domains of work

safety (Figure 1):
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Work safety model

Management safety
practices

Safety surveillance

process
Organizational culture

Implement

corrective

measures

Measure

performance

Inspections

Plan for

controlling

hazards

Safety goals

Prioritizing

target areas

Figure 1. Work safety model.



� Management attitude towards safety practices:

management’s demonstrated interest in the

safety of its employees;

� Organizational culture: organizational values

and guiding beliefs;

� Safety surveillance process: the practices and

procedure through which safety is monitored as

described through the following six-step

process:

1. Performance measurement: where do we

stand now? What have we done so far to

promote safety?

2. Inspections: hazard evaluation of unsafe acts

and conditions (routine and scheduled

inspections);

3. Prioritizing target areas: priorities for

correcting unsafe acts and conditions are set;

4. Safety goals: a time-plan is in place to

eliminate hazards and reduce injuries;

5. Plan for controlling hazards: a work plan is

developed to eliminate hazards and reduce

injuries;

6. Implement corrective measures: apply

control measures (engineering controls, ad-

ministrative controls, PPE) to promote

safety.

A total of 31 items were included in the

instrument (see Table 3). Items were rated using a

modified version of the Borg category scale of

physical exertion [37]. The scale used in this

study deviates slightly from the Borg model, in

that it is bipolar (Figure 2). Research has shown a

significant improvement of perception when

using bipolar scales [38].
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TABLE 3. Items Within Each Dimension in the Safety Climate Model

I. Management attitude towards safety practices:

1. Workers are involved in setting safety goals

2. Workers’ safety suggestions are encouraged

3. Rewards are given for safety performance

4. Violations are disciplined

5. Safety rules are enforced

6. Supervisors are adequately trained to inform employees about safety issues

II. Organizational culture:

1. Safety goals align with corporate goals (safety is given the same attention as other responsibilities

such as productivity, cost, quality)

2. The organization cares for workers safety

III. Safety surveillance process:

1. Measure performance:

a. Safety policy posted

b. Accidents investigated

c. Recordable accidents posted

2. Inspections:

a. Safe practices inspected (use of head protection, eye protection, etc.)

b. Equipment/tools inspected (machine guards, labels, safety devices, etc.)

c. Emergency systems inspected (fire alarms, fire equipment, exit signs, etc.)

d. Workplace housekeeping inspected (trash, floor conditions, toilets, etc.)

e. Environmental conditions inspected (fumes, noise, lighting, radiation)

3. Prioritizing target areas:

From the outcome of safety inspections, priorities to reduce injuries and workplace hazards are set:

a. Before accidents or complaints occur

b. After accidents or complaints occur



2.4. Data Collection Procedure

A cover letter explaining the nature of the survey

was prepared by CDPW’s safety specialist and sent

to each of the four division heads requesting

participation on the survey from those field

employees who were randomly selected. For the

pilot sample (n = 15), a meeting was scheduled with

all participants present. The investigator and

CDPW’s safety specialist were present to administer

the survey. The purpose of the survey was explained

to participants. They were informed that

participation was voluntary and their identity would

remain anonymous. All agreed to participate.

Participants were instructed to read each item

carefully and indicate their perception toward safety

at work. Participants were offered assistance in

clarifying any areas in the survey that were unclear

and were encouraged to ask questions. Respondents

took approximately 20 min to complete the survey.

At the end of the session, participants were asked to

comment about the length, content and interpretation

of items of the survey instrument.

For the large sample (n = 229), a cover letter was

also prepared by CDPW’s safety specialist. Cover

letters were sent to each of the four division heads

requesting participation on the survey from those

workers (i.e., managers, supervisors, and field

employees) who were randomly selected. Data

collection was completed in approximately 8 weeks.

Survey administration was scheduled early morning

before the start of the workday at each division

separately. The investigator was present only during
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TABLE 3. (continued)

4. Safety goals:

Safety goals (e.g., to reduce injures and eliminate hazards) are set every:

a. 3 months or less (short-term)

b. 3 months–1 year (intermediate-term)

c. 1 year or more (long-term)

5. Plan for controlling hazards:

a. Plan provided for awareness training (recognize visible/audio alarms, take caution when working

with chemicals)

b. Plan provided for training in the care and use of personal protective equipment

c. Plan provided for machine design assessment (employ guards, signs, signals, use interlocks, etc.)

d. Plan provided for reporting (report unsafe acts of fellow workers, report unsafe workplace and

equipment conditions, etc.)

6. Corrective measures implemented:

a. Orientation for safety is provided for new employee and transferee

b. Safety meetings are provided

c. Machine guards, shields, warnings/tags are placed where needed

d. Needed personal protective equipment is provided

e. Medical and first-aid facilities are available

f. Employee complaints are corrected immediately once they are reported

7 very strongly agree

6

5 strongly agree

4

3 moderately agree

2 weakly agree

1 very weakly agree

0 not sure

–1 very weakly disagree

–2 weakly disagree

–3 moderately disagree

–4

–5 strongly disagree

–6

–7 very strongly disagree

Figure 2. Safety climate survey scale.



the first sessions for each division. CDPW’s safety

specialist was instructed on survey administration

during the first session. The CDPW safety specialist

collected all data for the remaining sessions.

3. RESULTS

3.1. Validity

Content validity of the safety climate model was

established through a two-part process. First, to

determine the model’s dimensions, a thorough

review of the scientific literature was conducted.

Through this review, the initial draft of the

model’s structure and content domains was

formed. Secondly, discussions were held with the

three experts—an ergonomist, an industrial

hygienist and an occupational safety consultant.

Each expert independently evaluated the

structure of the safety climate model, its

dimensions and survey items. Feedback from the

experts was incorporated to finalize the safety

model structure and its contents by removing

ambiguity, poly-interpretability and the lack of

clarity of long sentences that may threaten the

validity of the outcome. After content validity

was achieved, administration of the survey

instrument was conducted as a pilot study on a

sample of 15 field employees from CDPW.

Criterion validity of the safety climate survey was

assessed after the large scale study was conducted.

Aggregate injury data for 5 years (1991–1995) was

collected from Occupational Safety and Health

Administration (OSHA) 200 logs. This data served

as the direct indicator against which the survey data

was measured. Injury frequency was measured by

the number of recordable injuries (RI) while injury

severity was measured by the number of lost work

days (Days). Correlation analysis was used to

determine the relationship between injury data and

safety climate dimensions. Thus, this comparison

was used as a test of criterion validity. Table 4

presents the inter-correlation among safety climate

dimensions and injury variables for each of the four

divisions of public works. As seen in the table, the

highway division’s RI was negatively correlated
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with “management attitude towards safety”

(r = –.587). This finding supports the survey results

such that the highway division scored the least on

this measure in contrast to the other divisions. For

the traffic engineering division, RI was negatively

correlated with “performance measurement”

(r = –.398). Survey results support this finding such

that this division scored the least on this measure in

contrast to the other divisions.

3.2. Reliability

Reliability of the safety climate instrument was

assessed using the Cronbach alpha test.

Cronbach’s alpha provides a conservative

estimate of a measure’s reliability using the

average inter-item correlation and the number of

items in the scale. The average inter-item

correlation is calculated constructing a

correlation matrix, summing all item correlation

values (i.e., the degree to which an item is related

to another) and dividing this sum by the total

number of item correlation values. Alpha can be

interpreted as the expected correlation between

an actual test and a hypothetical alternative form

of the same length [20]. Alpha, the estimate of a

measure’s reliability, can be expressed as

� = N þ/[1 + þ (N – 1)]

where N—number of items and þ—mean

inter-item correlation. Alpha can vary between 0

and 1 with 0 being interpreted as wholly unreliable

and 1 as perfectly reliable. For widely used scales,

reliability should not be below .80 [20].

Cronbach’s alpha was used to estimate the

internal consistency of the items under each

dimension of the safety climate model.

Cronbach’s alpha test was used both on the pilot

sample data (n = 15) and the larger main sample

(n = 229). A reliability check was tested on the

scores of the survey (n = 15) to determine the

degree of consistency and repeatability of scores.

All dimensions of the safety climate model

achieved acceptable coefficient alphas (Table 5).

With all 31 items included for assessment, the

obtained Cronbach’s alpha was .96.

The model reliability check was calculated for

the large sample and yielded a Cronbach’s alpha

of .93 (n = 229, 32 items including the extra item

added to management attitude towards safety

dimension). In addition, the inter-correlations

among the safety climate dimensions were

low relative to the internal consistency

estimates, suggesting that model dimensions

measure empirically distinct constructs. Next,

stepwise discriminant analysis was performed, as

a follow-up procedure to determine which of these

dimensions and items is significantly different.

3.3. Utility

Model utility, the usefulness of the model in

practical application, can be evaluated through
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TABLE 5. Reliability Coefficients for the Safety Climate Model

Model Dimensions
Number of

Items
Coefficient

Alpha M SD

I. Management attitude towards safety
practices

4 .66 3.2 1.7

II. Organizational culture 2 .91 1.4 3.7

III. Safety surveillance process:

1. Measure performance 4 .76 3.0 2.7

2. Inspections 6 .92 3.4 3.2

3. Prioritizing target areas 2 0 4.2 2.1

4. Safety goals 3 0 4.1 2.3

5. Plan for controlling hazards 4 .96 3.7 3.3

6. Corrective measures implemented 6 .89 4.2 2.3

Total Model 31 .96



the feedback of model users. By definition, utility

analysis incorporates measures of preferences

[21]. To assess the utility safety climate survey,

information was solicited from the participants

after they had completed the survey. Managers

were also asked for feedback of the survey’s

usefulness following the distribution of the

analysis. The following questions served as the

basis for utility evaluation.

1. Was this instrument acceptable in assisting

you in the assessment of your safety climate?

2. What are the limitations you experienced with

this instrument?

3. Would you recommend its use to other

organizations? Why?

Feedback from respondents demonstrated that

the instrument was easy to understand and

completed in a reasonable period of time. Based

on feedback from participants in the pilot study,

one item “supervisors are adequately trained to

inform employees about safety issues” was added

to “management attitude towards safety practices”

dimension because of participants’ inquiry about

the adequacy of their supervisors’ level of

training. Further utility evaluation will be ongoing

as the model is applied in larger populations as

well as in diverse industries. The utility evaluation

database will therefore serve as the source from

which to direct model refinement.

3.4. Comparison of Safety Climate

Dimensions Among Different Groups

Responses on the instrument from the main

sample were then analyzed to identify total

workforce (managers, supervisors, and field

employees) perceptions toward their safety

climate. Results were analyzed using a

three-by-four factorial MANOVA (three worker

categories and four divisions) to determine the

linear combinations of variables (i.e.,

dimensions) and the items within these variables

that differentiated between worker and division

responses. Responses on the instrument (n = 229)

were analyzed to examine the joint effect of

workers (managers, supervisors, field

employees) and divisions (highway

maintenance, sanitation, traffic engineering,

facilities management) on safety climate

dimensions. Results revealed that the two

dimensions—“management attitude towards

safety practices” and “organizational

culture”—significantly differentiated between

worker responses (worker main effect).

Specifically, field employees and supervisors

scored much lower than managers on

“management attitude towards safety practices”

dimension. For the “organizational culture”

dimension, field employees were less satisfied

(weakly agreed) in contrast to supervisors

(moderately agreed) and managers (strongly

agreed). Table 6 presents MANOVA and

discriminant results for the safety climate

dimensions. Table 7 presents detailed results of

the significant items within each safety climate

dimension that differentiated between worker

and/or division responses.
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TABLE 6. MANOVA and Discriminant Analysis for Safety Climate Model Dimensions

Source of Violation Variable MS Between Uni-variate F P < SDFC

Worker Differences Management attitude
towards safety practices

35.02 4.51 .011* –.696

Organizational culture 137.32 8.26 .000* .878

Safety surveillance
process

35.36 5.42 .005 .252

Notes. SDFC—standardized discriminant function coefficient. Multivariate F = .88, p < .28.



4. DISCUSSION

In this paper, we have focused our efforts to

develop a safety climate measure, apply it in an

industrial setting and report evidence of its

psychometric integrity. The next logical step in

the implementation of our approach is to consider

the overall utility of the results the safety climate

measure provides. In other words, how are the

safety climate measure’s results to be used?

Overtly, a safety climate survey serves to

characterize safety attitudes of a work

organization. The level of scores on specific

items or clusters of items can indicate strengths

and weaknesses of the aspects they represent.

However, the greater power of the safety climate

survey is to assess the work system, predict

possible future accident occurrences and

therefore enable a proactive improvement and

monitoring program. Indeed, quantification of an

organization’s “health” with respect to safety

provides a data-driven indicator for diagnosis and

treatment in a business environment where

currently most corrective action programs are

conducted in retrospect after a material, physical

or monetary loss has occurred.

In our study, the highway division’s RI was

negatively correlated with “management attitude

towards safety” (r = –.587) and “organizational

culture” (r = –.341). As management sets the

corporate goals and determines the policies, it is not

surprising that these two closely related areas were

both negatively correlated with RI. The results were

presented to CDPW and then used to guide

improvement efforts within the highway division.

The presence of these two negatively

correlated inter-related assessment areas strongly

indicated the need for CDPW management to

re-consider their position on safety and how that

position is effectively communicated to the

workers. This quantification identified a

weakness in the health of the work system.

Management was then able to design an

improvement strategy to better align safety goals
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TABLE 7. Results of Discriminant Analysis Showing Significant Items Within Each Safety Climate
Dimension Which Discriminated Between Worker or Division Responses

Dimension Significant Items Source of Variation

I. Management attitude towards safety
practices

1. Workers are involved in setting
safety goals

2. Violations are disciplined
Division differences

II. Organizational culture 1. This organization cares for
workers safety, health and
welfare

Worker differences

III. Safety surveillance process

a. Measure performance No significant items detected N/A

b. Inspections 1. Safe practices inspected (use of
head protection, eye protection,
etc.)

2. Workplace housekeeping
inspected (trash, floor conditions,
toilets, etc.)

Division differences

c.Prioritizing target areas No significant items detected N/A

d. Safety goals 1. 3 months or less (short-term)

2. 3 months–1 year
(intermediate-term)

3. 1 year or more (long-term)

Division differences and

worker differences

e. Plan for controlling hazards No significant items detected N/A

f. Corrective Measure Implemented Needed personal protective
equipment is provided

Worker differences



with corporate goals, set and enforce safety rules

and reward or discipline resulting actions fairly.

If successful, these interventions will reduce the

incidence of RI in the future.

5. CONCLUDING REMARKS

A review of the scientific literature relating to the

measurement of safety climate identified

numerous diverse instruments that were applied

in an array of industrial settings. Some models

reported preliminary evidence of a specific

criterion (e.g., validity or utility); however, no

model was identified as adequate in terms of

content completeness (i.e., content validity),

criterion validity, reliability, and utility. As the

evaluation of psychometric integrity through

validity, reliability and utility criteria are

paramount to the development of a scientific

survey instrument, this research sought to

establish and apply a psychometrically sound

measure of safety climate in the work system. In

contrast to prior efforts, this research regarded

the establishment of psychometric goodness as

an integral part of the safety climate model

development process. As such, the plan for

evaluation of these criteria provided the structure

for our study.

The safety climate model was formulated

following the guidelines to establish content

validity. The scientific literature was reviewed to

determine the complete domain of essential

dimensions to characterize safety climate. A

panel of experts was convened to cross-validate

these dimensions and clarify the survey items.

Then, the model was tested on a large population

(n = 229) of workers randomly selected from the

city of Cincinnati Department of Public Works.

Reliability from field testing of the model was

calculated, resulting in Cronbach’s alpha = .93.

Criterion validity was demonstrated via a strong

correlation with recordable injury and lost work

day data. Additional feedback on utility was

favorable. Therefore, the safety climate model

has demonstrated goodness as a scientific

instrument and can be recommended for use in

future studies.
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