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tion industry has a fatality rate approximately
four times higher than all other industries. Natio-
nally, this industry accounts for more than 50% of
all work-related fall fatalities and 17% of all fatal
work-related injuries (Bureau of Labor Statistics,
1997b). Between 1980 and 1989, the state of Col-
orado experienced a worker fatality rate of 8.9
per 100000, compared to the national rate of 7.0
per 100000 (National Institute of Occupational
Safety and Health, 1997). Within this same time
period, the construction industry in Colorado ex-
perienced 226 fatalities, the second highest num-
ber of workplace fatalities of any other industry
in the state (National Institute of Occupational
Safety and Health, 1997). In 1991 alone, workers
in the residential construction industry suffered
seven fatalities (Division of Workers’ Compensa-
tion, 1995).

To address the immediate need for reducing
residential construction related injuries and fatal-
ities, cooperation between OSHA Region VIII
and the Home Builders Association of Metropoli-
tan Denver (HBA) has resulted in the creation of
the ‘HomeSafe Pilot Program’. The HomeSafe
program is designed to specifically address the
most important safety needs of the residential
construction industry. This program, which began
in January 1997, is intended to reduce injury
incidence and severity and particularly fatality
rates in residential construction. All industries
involved with residential construction that per-
form work in the Denver metropolitan six county
area are invited to join. This pilot program is
scheduled to last three years but may be ex-
panded if shown to be efficacious. As an incentive
to participate in the program, OSHA has agreed
to a ‘focused’ inspection based on the HomeSafe
program in the event a compliance officer arrives
on the site of a program participant to conduct an
inspection.

The HomeSafe program consists of ten general
categories that encompass the most common
safety hazards encountered on residential con-
struction sites. The program uses a simple,
straight-forward approach to encourage proper
safety characteristics and behaviors with respect
to each of the categories. The ten categories
include:

Company safety policy;

Personal protective equipment;

Scaffolding;

Ladders;

Construction electrical and power cords;
Access /housekeeping;

Open holes and unprotected sides and edges;
Fall protection;

Excavation /trenching; and

Power tools and motorized equipment.
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OSHA has given the home building industry three
years to determine if the HomeSafe program is
cffective. Safety programs cannot be proven ef-
fective without appropriate evaluation (Vojtecky
and Berkanovic, 1985). Direct observation is an
established method to determine the effective-
ness of safety programs (Tarrants, 1970; Fitch et
al., 1976; Vojtecky and Schmitz, 1986; Cooper et
al,, 1993). The purpose of this study was to de-
velop and test an on-site, behavior-based observa-
tion tool to assess safety hazards and safety com-
pliance in the residential construction industry.

2. Methods

The on-site, behavior-based audit form was de-
signed to collect health and safety-related data on
residential construction sites. Data from these
audits were used to provide a measure of the
overall level of safety for each company that
participated in the study. The on-site safety audit
was administered by a person who has been
trained in the HomeSafe program and was famil-
iar with the Code of Federal Regulations, part
1926, the OSHA construction standards. The au-
dit consisted of 87 items which were divided into
ten sections based on the major components of
the HomeSafe program. Fig. 1 shows an example
of the ‘construction electrical power and cords’
section of the HomeSafe program and Fig. 2
shows the corresponding section of the safety
audit. Most of the questions on the audit directed
the auditor to observe behaviors of employees
and characteristics of the work site that were
encouraged in the HomeSafe 10-point program.
Additional items on the audit form assessed con-
ditions and behaviors that were more detailed
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CONSTRUCTION ELECTRICAL POWER AND POWER CORDS

Are all utility cords construction grade and have the ground prongs in place? no yes NA

Is the path to ground from circuits, equipment, and enclosures permanent and continuous? no yes NA

protection to the internal wires?

Do all cords have the outer insulation properly maintained so that it provides strain relief and | no yes NA

If any cords are spliced, are they a flexible cord number 12 or larger and so spliced that the no yes NA
cord retains the insulation, outer sheath properties, and usage characteristics of the cord being

spliced?

Are all junction boxes construction grade and waterproof? no yes NA
Is the contractor using a temporary source of power? no yes NA

Interrupter (GFCI) system?

Is all temporary 110-volt construction power on a properly functioning Ground Fault Circuit | no yes NA

properly wired? :

Is- any split of a temporary 220-volt power supply to 110-volt protected through GFCI and no yes NA

Are all temporary power poles securely staked?

no yes NA

Do all temporary power panels include a cover and a dead front? no yes NA

Fig. 1. Example from safety audit.

than covered in the HomeSafe program. The pur-
pose of the additional questions was to provide a
wider range of scores for companies whose safety
and health behaviors and conditions exceeded
what was suggested in the HomeSafe program.
Assistance in designing the audit came from
members of the Denver Home Builders Associa-
tion, the safety specialists in OSHA Region VIII
and consultants of the Colorado OSHA 7(c)1
Consultation Program.

3. Selection of companies

Because companies are responsible for the
health and safety of their employees at construc-
tion work sites, the units of analysis for the study
were the companies. Any company performing
work in the residential light frame construction
industry in the six county Denver metropolitan
area was eligible for inclusion in this study. Com-
panies that were primarily general contractors or
did not perform labor on-site were not included
since they were not exposed to the hazards ad-
dressed in the HomeSafe program. Companies
were categorized into two groups -— program

participants that had not yet received training
(pretest subjects) and non-participants (control
subjects).

Pretest subjects were selected from the roster
of HomeSafe training sessions that were con-
ducted monthly from January through May of
1997. Non-participants of the HomeSafe program,
or control companies, were randomly selected.

4. Measurement

The method of scoring was all-or-none (AON).
Each item on the audit form pertained to a
behavior or characteristic which was scored either
‘yes’ or ‘no’. Thus, if three ladders were being
used by a company and only one of them had a
defect, the question pertaining to the structural
soundness of the ladders was marked ‘no’. In
some instances, behaviors and work site condi-
tions that were included on the audit form were
not seen on-site because they were specific to
certain stages of construction or work tasks; in
those cases a code indicating that the item was
not applicable was recorded. Some questions in
the Company Safety Policy section of the pro-
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Fig. 2. Construction power and cords section in the HomeSafe book.

gram were not answered due to language barriers
between the company employees and the auditor.
Regardless, questions in this section were not
included in the determination of the total score
because they were not answerced using a dichoto-
mous scale. In addition, several items on the
audit form were used as independent variables in
the data analysis and were not included in de-
termining scores (c.g. degree of safety training,
knowledge of HomeSafe).

5. Protocol

Eligible companies that signed up for the pro-
gram but had not yet attended training were
notified by phone that their participation in the
program required them to allow an authorized
person to conduct a safety audit at one of their
work sites. The location of a work crew was
specified by the company representative. The
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company representative was asked to not notify
the work crew that the program auditor would be
arriving on the site.

In many instances, controls were sought at the
same housing project of which a participant was
audited. Since these companies were not mem-
bers of the HomeSafe program, permission was
obtained from the employees on the site to con-
duct the safety audit. Before the audit was con-
ducted, a representative of the company was re-
quired to sign a consent form. The Study Protocol
was approved by the Human Research Commit-
tee at Colorado State University.

While on site with each company, the program
auditor noted the site characteristics and observed
the individual employees to assess whether they
were behaving safely or unsafely for all of the
items on the audit applicable to their activity at
the time of the observation. Only one company
was given the audit at any given site. A site was
defined as a single, free-standing unit, such as a
house or a track of condominiums. A few items
on the audit form were structured questions that
were asked of one employee at each work site.

Depending on the size of the site, the number
of employees at the time of the audit and the
amount of equipment used by the employees, one
audit session took approximately 20-30 min.
Observations were made in full view of the em-
ployees; however, the audit was completed as
unobtrusively as possible. The audits were con-
ducted at different times of the day during the
normal five day work week.

6. Data analysis

Data from the audit forms were entered into a
computer database and analyzed using SPSS
(SPSS Inc., 1988, 1997). The score for each evalu-
ation was determined by dividing the total num-
ber of ‘yes’ responses by the total number of
questions that were applicable; this ratio was then
multiplied by 100. A high score is related to a
high level of compliance with the program. The
Kolmogorov—Smirnov Test for Normality was
used to establish that the scores were normally
distributed. Differences in mean scores between
HomeSafe participants and controls were statisti-

cally evaluated using ¢-tests and analysis of vari-
ance (ANOVA); the least-significant-difference
(LSD) method was used to determine significant
differences in mean scores among the 14 trades
included in this study.

7. Results

A total of 205 audits were conducted on com-
panies that had not attended the HomeSafe train-
ing program. Audits from ten companies were
excluded either because they didn’t represent typ-
ical construction companies or the number of
companies in each trade was small (e.g. fireplace
installation, texturing operations, gutter installa-
tion). Of the 195 audits analyzed, 60 of these
companies were classified as participants and 135
as controls. Among the 14 trades represented in
this study (Table 1), the greatest number of audits
were conducted on frame construction companies
(58) and the smallest on flatwork concrete appli-
cation companies (3).

Based on the t-test for independent samples,
companies that had some safety training were
found to have a significantly higher mean score
than companies with no safety training (P = 0.003,
Table 2). Similarly, based on independent sample
t-tests, the pretest companies had significantly

Table 1
Distribution of companies by trade classification

Type of company Frequency Percent

Frame construction 58 29.7
Roof tile /shingle installation 19 9.7
Drywall installation 11 5.6
Interior plumbing installation 8 4.1
Exertior wood trim installation 24 12.3
Interior insulation installation 4 2.1
Concrete foundation erection 1 5.6
Masonry /stucco application 15 1.7
HVAC 7 3.6
Household electrical installation 9 4.6
Flatwork concrete application 3 1.5

Interior trim installation 5 2.6
Interior and exterior paint application 13 6.7
Sewer /water pipline installation 8 4.1

Total 195 100




