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Abstract

Objectives: To design a program evaluation to determine the effectiveness of a novel safety and health program in
residential construction. Study design: The overall program evaluation incorporates five separate studies with designs
including: pre-test—post-test control group designs for determining program effects on safety culture and safe work
behaviors, and cohort designs to assess longitudinal changes in injury rates and workers compensation costs. Results:
Preliminary data from 252 respondents who completed a two-page questionnaire after attending an initial training
session indicated that the innovative HomeSafe Program has been well received. Companies who have joined the
program to date are not representative of the broader population of businesses in the residential construction
industry, as they generally are larger with heightened concerns for health and safety. Conclusions: Evaluating a safety
and health program being introduced into the dynamic residential construction industry presents numerous
challenges which are discussed. © 1998 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Injury prevention; Construction safety; Intervention research; Program evaluation; Workers compensa-
tion cost reduction

1. Introduction injury (Guidotti, 1995). Residential home build-
ing, an important sector of the construction in-
Many trades and operations within the con- dustry that employs roughly 50% of construction

struction industry have an inherently high risk of workers in the United States (Guo et al., 1995),
has unique health and safety concerns. Workers

in the home building industry are employed by
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4917778; e-mail: pbigelow@lamar.colostate.edu able for safety training. Work sites are not as well
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controlled as compared to commercial construc-
tion projects, and health and safety rules are not
as effectively enforced. The employers them-
selves, usually small independent contractors, of-
ten were drawn to the home building industry
because of the control and freedom they have
over the work they perform; therefore they may
be reluctant to respond to enforcement action or
encourage their employees to follow safe work
procedures. Exposure to the elements, a known
risk factor for injury fatality (Toscano and Jack,
1996), is most often more prevalent for those
employed in the home building industry. These
attributes make residential home building a haz-
ardous industry that requires a unique approach
in addressing health and safety concerns.

The regulations that cover residential construc-
tion in the US are contained in Code of Federal
Regulations (CFR) Part 1926. These regulations,
however, pertain to general construction and in
many cases are not applicable to the many unique
operations in the home building industry (Fowler,
1997). Similarly, the Occupational Health and
Safety Administration (OSHA) developed a model
health and safety program for construction, how-
ever, its application to small employers in home
building is limited. In an effort to address safety
and health in residential construction, the Natio-
nal Association of Home Builders (NAHB) pub-
lished a recommended health and safety program
plan that is comprehensive, yet specific to resi-
dential construction (NAHB, 1995). The NAHB
has been instrumental in developing and dis-
tributing other safety and health resources, such
as a health and safety handbook, to member
companies.

Even though resources are available to assist
employers in the home building industry, the de-
velopment and implementation of health and
safety programs has not been widespread. In Col-
orado, a new approach to encourage participation
of all stakeholders within the industry is now
underway. OSHA and the Home Builders Associ-
ation of Metropolitan Denver (HBA) have col-
laborated in the development of a new program
called HomeSafe, an acronym for Home builders
and OSHA Mutually Ensuring Safe Accident-Free
Employment. This pilot program focuses on the

major hazards that face residential construction
workers and aids employers in developing and
implementing programs that address these risks
(Fowler, 1997). The program allows unique solu-
tions to safety problems in home building that, in
some instances, would not be appropriate under
CFR Part 1926. Through the simplification of
complicated health and safety regulations, along
with solutions that apply directly to home build-
ing, it is hoped this novel program will change
unsafe work behaviors, environmental conditions,
and improve the safety culture within the industry
and result in lower injury and illness rates.

A key concern when any new program is intro-
duced is its overall efficacy. Although extensive
evaluation research has been conducted in the
field of education, there is a paucity of valid work
that pertains to the effectiveness of health and
safety training or intervention programs. Vojtecky
and Schmitz (1986) found that most evaluations
of health and safety training programs were inad-
equate to demonstrate overall effectiveness. Simi-
larly, Goldenhar and Schulte (1994), in a review
of a wide variety of intervention programs in
health and safety, determined that there is a need
to increase the methodological rigor in evalua-
tion. The HomeSafe Program is a unique inter-
vention program in residential construction and
both the program and the evaluation face chal-
lenges. This paper reviews a comprehensive eval-
uation designed to determine the efficacy of indi-
vidual components of the HomeSafe Program and
to provide an overall evaluation of its perfor-
mance.

1.1. Homesafe program: components

The HomeSafe Program, which began in Jan-
uary 1997, is a training and incentive program
offered to employers in the home building indus-
try who work in a six-county test region of Den-
ver, Colorado. The program is accepting partici-
pants up until its scheduled sunset in December
1999. The overall goal of the program is to reduce
accidents, injuries, illnesses, and workers compen-
sation costs. To accomplish these goals, the pro-
gram relies on the fact that participating compa-
nies will implement a simple program that ad-
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dresses the major causes of injury in residential
construction. The program involves three major
components which are described in detail below

1.1.1. Homesafe orientation and training
Participating companies, referred to as
‘HomeSafe Partners’, after paying a registration
fee, are required to have a representative attend
a 3-h HomeSafe orientation session. In addition
to introducing the role and responsibilities of
Partners, OSHA, and the HBA, the 10 specific
points that are the focus of the program are also
reviewed (Fig. 1). Partners are given a HomeSafe
booklet which is a concise summary of the pro-
gram and are encouraged to attend future Home-
Safe specific OSHA-10-h courses offered by the
HBA. Partners are expected to implement pro-
grams that meet HomeSafe requirements and

_provide information to the HBA to help in the
- evaluation of the program.

HomeSafe Partners are aided in the develop-
ment or improvement of existing heath and safety

programs through a partnership with the HBA
and OSHA. The HBA’s Job Site Safety Commit-
tee has a number of members who are safety
professionals with extensive experience in home
building and in other specific trades. These indi-
viduals, along with Compliance Safety and Health
Officers from OSHA’s Region VIII office, actively
provide assistance and advice to HomeSafe Part-
ners. A hallmark of the HomeSafe Program is
that it simplifies complex regulations. Although
resources are made available, in fact, all that is
required to develop a successful health and safety
program is contained in the HomeSafe booklet.
The implementation of a safety program that
effectively addresses the 10 points of the Home-
Safe Program (Fig. 1) is a requirement of partici-
pation and is a key to the success of the program.
This requirement is performance-based, therefore
employers are free to chose how they go about
implementing their own programs. Some compa-
nies have sent all or many of their employees to
the HomeSafe orientation and then developed

HomeSafe’s pocket-size booklet covers the following 10 elements:

1. Safety program/policy. Everyone
performing business on the jobsite must
have a safety program; a clear statement
of policy must be included and
communicated to workers

2. Personal protective equipment.
Hard hat and footwear always;
respirators, eye and ear protection when
needed

3. Scaffolding. Specific standards for
wood and metal scaffolding

4. Ladders. Rules cover safe use; no
job-build ladders

5. Electrical power and cords. GFCI
system always; construction grade cords
in good condition; rated waterproof
junction boxes '

6. Access and housekeeping. Ramps or
stairs on drops of 19” or more;
passageways clear; daily cleanup

7. Open holes. Guardrails for open
holes and windows (sill below 36™) for
falls over 6’; a toeboard if someone is
working below

8. Fall protection. Guardrails, safety
harnesses, or slide guards for work above
P

9. Excavation and trenching. Sloping
and benching rules; competent person
present when workers exposed to cave-in
hazards

10. Power tools. Guards in place;
safety standard for saws and other
equipment

Fig. 1. HomeSafe — 10-point list.
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programs based on what was covered in the ses-
sion. A number of larger companies have used a
train-the-trainer approach similar to the way many
companies have implemented the US Environ-
mental Protection Agency’s Worker Protection
Standard (Robbins-Bramble et al., 1995). To do
this, a representative attends the HomeSafe ori-
entation and may receive additional training, such
as HBAs OSHA-10-h course, prior to their pro-
viding training to subcontractors or other employ-
ees. Although not currently a program require-
ment, this OSHA-10-h course is also specific to
home building and provides the representative
the opportunity to gain an in-depth understand-
ing of the hazards, and ways to reduce risk of
injury and illness, in residential construction.

1.1.2. Work site audits

On a regular basis, the Job Site Safety Commit-
- tee of the HBA conducts work site visits to review
programs that have been instituted by HomeSafe
Partners. Employees are expected to know some-
thing about the HomeSafe Program and should
be following the guidelines contained in the
HomeSafe booklet. The Job Site Safety Commit-
tee has developed a checklist that corresponds to
items in the HomeSafe booklet which is used to
ensure the work site visit is conducted fairly.
Although the Committee has the authority to
expel companies who are not making an attempt
to follow the HomeSafe Program, it is primarily
used as a feedback mechanism. On-site feedback
Is positive, stressing components of the program
that are in place and are protecting workers.
Employers and employees have an opportunity to
interact with Job Site Safety Committee members
to discuss specific problems they may have in the
implementation of their HomeSafe Program. Ad-
ditionally, upon completion of the visit the com-
pleted checklist is given to the member company
and any suggestions for improvement are noted.

1.1.3. Agreement with OSHA

For many years OSHA evaluated their effec-
tiveness in terms of the number of inspections
they conducted and the value of the citations
issued (OSHA, 1995). Public sector reinvention, a
process that is occurring worldwide (Osborne and

Plastrik, 1997), led OSHA in the mid 19905 to
consider its overall organizational objectives for
performance evaluation as opposed to focusing
on its own internal processes. A new organizatio-
nal model was developed by OSHA which focused
on achieving the following objectives (OSHA,
1995):

e reducing the number of injuries, illnesses and
deaths;

e increasing assistance provided to employers
and employees in providing safe and healthful
workplaces;

e addressing problems before they result in
workplace incidents;

e concentrating limited resources on the worst
hazards and workplaces;

e delivering better public service in a more
prompt and efficient manner; and

e creating a better place for OSHA field staff to
work by building joint labor management con-
sensus.

The new OSHA model is designed to create an
organizational culture that is responsible to the
public and encourages the continual enhance-
ment of its strategies to improve workplace safety
and health. The objectives that OSHA is striving
to achieve are reflected in the HomeSafe Pro-
gram. The HomeSafe Program developed out of
participatory efforts of OSHA, the HBA, employ-
ers, and employees within the residential con-
struction industry, and, this aspect of the program
is unique and is fundamental to its success. Along
with participation are responsibilities for each of
the stakeholders. Partners are responsible for im-
plementing HomeSafe safety and health pro-
grams, the HBA and the Safety Committee are
responsible for overall program coordination, and
OSHA will provide assistance and will recognize
those who make a sincere effort to implement the
HomeSafe Program.

The cornerstone of the partnership of OSHA,
the HBA, and home builders is the voluntary
development of effective worksite safety and
health programs. Companies who make genuine
efforts in implementing an effective safety pro-
gram which addresses the 10 points outlined in
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HomeSafe will enter into a unique relationship
with OSHA that includes: no programmed inspec-
tions, use of phone or Fax to handle complaints,
priority technical assistance, and inspections fo-
cused on comparison of the actual work practices
and the 10-point HomeSafe Program. This rela-
tionship reflects OSHAs commitment to Home-
Safe and provides a strong incentive for Partners
to actively participate in the program.

2. Methods of evaluation

The purposes of conducting a comprehensive
evaluation of the HomeSafe Program are twofold:
first, to determine if the overall program goals are
met, i.e. reduction in accidents, injury and illness
rates, and workers compensation costs, and sec-

. ondly, to act as a surveillance tool to identify

program factors that are, or are not, fulfilling
their applicable specific objectives. Determining
the efficacy of the HomeSafe Program is crucial
in order to determine if the program has had its
intended impact. The rationale of a surveillance
component of the evaluation is to provide contin-
uous monitoring of specific program factors so
that they can be modified, if required, to improve
the overall impact of the HomeSafe Program.
The surveillance will provide stakeholders the
information that can be used to enact program
modifications that have the potential to improve
the program’s overall efficacy. Additionally, the
surveillance provides a mechanism for communi-
cation that is essential to address the dynamic
and changing health and safety concerns in the
residential construction industry.

The HomeSafe Program has the broad goals of
reducing accident and illness rates, as well as
workers compensation costs. For the program
evaluation to address these goals, multiple sources
of data, in addition to a variety of study designs
are required. Since accidents, illnesses, and work-
ers compensation costs are outcomes that, in some
cases, are far removed from the intervention,
some intermediate outcomes are also included in
the evaluation. Specific research questions that
involve separate study designs were developed
and the instruments, data collection methods, and

data analyses that will be performed are summa-
rized below.

2.1. Study 1: evaluation of the homesafe orientation

An important objective of the HomeSafe orien-
tation session is to emphasize to Partners the
magnitude of accidents and injury in residential
construction and to introduce a community-based
program that requires their participation. Given
that the session focuses on increasing awareness
and perception of risk, the evaluation was de-
signed principally to assess work practices and
risks faced by HomeSafe Partner companies as
they relate to the HomeSafe Program. A two-page
questionnaire is administered at the completion
of the orientation. Most items involve a five-point
Likert-scale (strongly agree to strongly disagree),
however, for each of the 10 points covered in the
HomeSafe Program there is space provided for
open-ended responses pertaining to how the pro-
gram could be improved.

Data from the questionnaire has utility in as-
sessing the perceived risks of accident and injury.
Additionally, items regarding how the HomeSafe
Program will reduce or mitigate such risk will be
obtained. Analysis of the data, categorized by
occupational or industrial group (i.e. plumbing,
framing, general contracting), will provide infor-
mation that can be used to modify the program to
address specific needs or requirements. Routine
analysis of this data will allow the HBA and
OSHA to respond quickly to the needs of Home-
Safe Partners, thus, it serves as a role in the
surveillance component of the program evalua-
tion.

2.2. Study 2: evaluating change of safe working
behaviors and conditions

Along the etiologic pathway leading to a reduc-
tion in injury and illness rates lie changes in
behavior and workplace conditions related to
health and safety. In fact, a change in safety
conditions and behavior is necessary to effect
program-induced changes in injury and illness
rates. To evaluate the effect of the HomeSafe
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Program on safe work practices and conditions, a
quasi-experimental study was designed. An on-site
survey instrument was developed to obtain data
which could be used to determine the degree to
which specific conditions and behaviors outlined
in the HomeSafe booklet are followed. Although
the responses to items in this survey are dichoto-
mous, with nearly 100 items the instrument likely
provides a valid measure of adherence to Home-
Safe-related conditions and behaviors.

Upon registering for their HomeSafe orienta-
tion, Partners are contacted and arrangements
made for administration of the on-site survey.
Additionally, a random selection of home build-
ing companies who have not registered for Home-
Safe are also contacted and the same instrument
is used to evaluate their work site. These pre-tests
and ‘control’ tests provide baseline data to evalu-
ate later changes in the specified conditions and
behaviors due to participation in the HomeSafe
Program. Post-tests, using the same instrument,
are conducted approximately 3 months after at-
tendance at the HomeSafe orientation. This pre-
test—post-test control group design is not truly
experimental as there is no opportunity to ran-
domly assign companies or individuals to treat-
ment groups.

2.3. Study 3: evaluating change in safety culture

The participation of builders, trades people,
employers, and employees in the development
and implementation of the HomeSafe Program
makes the intervention one that is likely to be
widely accepted within the industry. The incor-
poration of an observation—feedback mechanism
in the HomeSafe Program (i.e. Work Site Audits)
Is designed, in part, to encourage employer and
employee involvement. These characteristics of
the program have the potential to modify the
attitudes of employers and employees toward
workplace safety. This study is designed to mea-
sure change in attitudes toward safety and safety
culture due to implementation of the HomeSafe
Program.

A quasi-experimental design, identical to the
design used in Study 2, will involve the applica-
tion of a self-administered questionnaire to mea-

sure safety culture and risk perception. The in-
strument, which uses selected items from the
‘Safety Culture Survey’ developed by Geller
(1996), asks respondents to answer questions on a
five-point Likert scale. In addition to items on
safety perception and attitude, the instrument has
a scale that predicts the propensity to actively
care for safety. Scores on each scale of the instru-
ment and the total score will be compared pre-
and post-test to determine effects due to Home-
Safe participation. Controls who are not Partners
in the HomeSafe Program will be asked to com-
plete the questionnaire and this will provide base-
line information on safety culture and risk per-
ception in the home building industry.

2.4. Study 4: evaluating change in injury and illness
experience of homesafe partners

At each HomeSafe Orientation, Partners are
informed of the importance of collecting accurate
information on injuries and accidents for pur-
poses of the program evaluation. Standard US
Department of Labor forms are available and
Partners are encouraged to pick up extra ‘OSHA
200 Logs’ and ‘Employer’s First Report of Occu-
pational Injury’ forms. Additionally, Partners are
given a self-administered questionnaire and are
asked to have an appropriate person at their
company complete and mail back this form to the
HBA. This questionnaire inquires about company
activity in home building, safety programs, re-
source allocation for safety, and details of occu-
pational injuries and illnesses over the past 3
years.

Information from the questionnaires will be
used to determine accident and illness rates
among member companies prior to their partici-
pation in the HomeSafe Program. Data from the
‘OSHA 200 Logs’ and ‘Employer’s First Report of
Occupational Injury’ forms, collected annually,
will be used to determine accident and injury /ill-
ness rates over the 3-year duration of the pro-
gram. It is not possible to ask non-Partners to
volunteer this extensive information required for
a pre-test—post-test control group study; there-
fore data from the Bureau of Labor Statistics
(BLS) will be used for comparisons. The study
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design is similar to a retrospective cohort investi-
gation, as measures of injury/illness rates are
made using historical data prior to exposure to
the program, and Partners are followed in time to
determine the program effects on rates. As in
some cohort studies, data from a larger, external
population is used as a comparison.

2.5. Study 5: evaluating change in workers
compensation costs

HomeSafe Partners are asked to obtain, or
provide the HBA permission to obtain, workers
compensation loss information from their insur-
ance carriers. Loss run information is rich in data
applicable to the evaluation of change in workers
compensation costs. This data will be collected on
an annual basis and will provide an indication of
change in workers compensation costs over time
after the HomeSafe Program was implemented.

" Workers compensation data from a group of com-

panies, who are not Partners but who are insured
by the Colorado Compensation Insurance Au-
thority (CCIA), will be used as an external popu-
lation comparison. This data source will also be
used to determine if a maturation effect is occur-
ring (i.e. workers compensation costs for the en-
tire industry are changing, irrespective of pro-
gram participation).

2.6. Issues of confidentiality

To conduct a comprehensive evaluation multi-
ple sources of data are required. To insure con-
fidentiality, the HBA is coordinating the collec-
tion of all data. Partners are requested to remove
name identifiers from all information forwarded
to the HBA. The HBA assigns unique identifica-
tion numbers, representing Partner companies,
prior to entering data into computer databases.
Reports will be prepared using summary statistics
to ensure that identification of study participants
will not be possible. The study protocol has been
approved by the Human Subjects Committee of
Colorado State University.

3. Preliminary data collection and results

Over 250 companies are currently active Part-

ners in the HomeSafe Program. It is expected
that enrollment will be in excess of 750 within the
next few years as word of the program spreads.
Data collection is progressing and sufficient data
is currently available to provide preliminary re-
sults for Study 1, evaluation of the HomeSafe
orientation. Collection of pre-test and control
(non-Partner) data for Studies 2 and 3 is also
underway with over 200 work site visits com-
pleted. Data collection for Studies 3 and 4 is in
the initial stages; however, efforts to improve the
response rate and validity of the data collected by
Partners is underway.

For Study 1, a total of 252 survey forms were
completed and returned following the first six
HomeSafe orientations conducted through May
1997. The response rate in terms of companies
who attended the sessions and returned one or
more evaluation forms was 74.2% (187 of 252).
The mean age of the 252 respondents was 40.1
years (S.D.=9.0), and 89.8% were male. The job
titles of respondents were categorized into 20
groups, however, the majority were owners or
presidents of the company, or reported employ-
ment as construction managers or superinten-
dents (Fig. 2). Many occupational groupings were
specialty occupations (plumber, roofer, laborer,
painter, electrician), however, as there were only
a few respondents in each group these were col-
lapsed into one (see Fig. 2, ‘Special trades’).

Of the 187 companies that this initial data
represents, the majority (41.2%) were general
contractors who reported a mean of 92.2% of
their business arising out of residential construc-
tion (Table 1). Of all the general contractors, only
4.1% reported that less than 50% of their busi-
ness was from home building; therefore the ma-
jority of the general contractors likely would be
classified as Standard Industrial Classification
(SIC) code 1521 (General Contractors — Single-
Family Homes). The respondents from framing
contractors had the highest reported mean value
for percentage of business from residential con-
struction (98.8%). The mean number of employ-
ees per company was highest for drywall contrac-
tors (145) and was lowest for painting contractors
(16.2).

Although close to half of the respondents
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Foreman

Human resources

Special trades

Safety manager

Owner/President

Manager

Table 1

Description of companies attending HomeSafe by industrial

classification

Industrial classification Number of Percent home
employees building business
S.D) (8.D)

General contractor 25.0(32.5) 92.2(18.7)

(n=177

Farming (n = 12) 33.8(30.9) 98.8 (3.1)

Roofing (n = 4) 66.0(71.1)  83.8(16.5)

Painting (n = 5) 16.2 (10.4) 93.0(10.9)

Drywall (n = 5) 145 (127.0) 94.0(13.4)

Other subcontractors 33.4(513) 86.3(23.7)

(n=142)

Not specified (n = 42) 26.0 (39.6) 94.1(9.9)

Total (n = 187) 31.8(47.9) 91.5(17.9)

believed their company was committed to safety,

less than one-third strongly agreed that their
company had an excellent safety program and the
mean score for the item was 3.9 on a scale of 1
(strongly disagree) to 5 (strongly agree) (Table 2).

30 40 50 60

Percent

Fig. 2. Occupational distribution of respondents.

The item regarding regular safety meetings had a
mean score of 3.8 which was the poorest of all
scores pertaining to safety policy and programs.
Respondents, overall, strongly believed that the
HomeSafe program on safety policy and programs
would be helpful to their company (score = 4.7).
The overall evaluation of the HomeSafe orien-
tation session resulted in scores from 4.3 to 4.7
(Table 2). Although the poorest score in this
section suggested that the program was not en-
tirely what respondents expected, the overall eval-
uation was positive. Most individuals strongly
agreed that the HomeSafe program will reduce
injuries in the home building industry and would
likely recommend the program to colleagues.

4. Discussion

The residential construction industry has
unique hazards that are not well addressed in
regulations or in standard safety programs devel-
oped for general construction. The HomeSafe
Program, developed jointly by the HBA and


















