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ABSTRACT

This study reviewed health communication and social marketing designs used in
occupational safety and health interventions over the last 15 years in the United
States. After an extensive literature review, 50 studies were identified that self-
reported use of health communication and/or social marketing principles and
practices to design occupational safety interventions. Nineteen of these studies
were selected for analysis based on the following factors: the inclusion of a
behavioral theory, strong study design, an intervention was conducted, and an
evaluation was completed. Results indicated that all of the interventions met
the criteria to be classified as a health communication intervention, but none
met the complete criteria to be considered a true social marketing intervention.
Limitations in the evaluation designs made it difficult to assess the impact of
these interventions; however, results suggest that health communication princi-
ples have been applied widely, while social marketing techniques are poorly
understood and underutilized in planning occupational safety programs.

Introduction
On average nearly 16 workers die each day in the United States due to workplace
injuries, and 134 die from work-related diseases. Daily, an estimated 11,500
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APPLICATIONS

private sector workers suffer non-fatal injuries, and as a result, more than half
require a job transfer, work restrictions, or time away from their jobs. Approxi-
mately 9,000 are treated in emergency departments each day due to occupational
injuries, and approximately 200 are hospitalized. In 2004, workers’ compensation
costs were $87 billion (National Institute for Occupational Safety and Health
[NIOSH] 2008).

The mission of NIOSH is to provide national and world leadership to
prevent work-related illness, injury, disability, and death of workers by collecting
information, conducting research, and translating the knowledge gained into
products and services. As part of this mission, NIOSH has embarked on an
initiative to improve the translation of research findings, technologies, and
recommendations into occupational safety and health practice. Known as
“Research to Practice” (r2p), this endeavor uses NIOSH research findings to
develop and disseminate effective products and work place practices, and to
evaluate the effectiveness of these efforts in improving worker health and safety.
During the last 15 years, NIOSH has turned to the communication sciences, and
more recently to social marketing, for principles and techniques to improve the
r2p process.

As part of an effort to evaluate and improve NIOSH’s r2p initiative, this study
reviewed the application of health communication (HC) and social marketing
(SM) strategies in designing occupational safety and health interventions between
1993 and 2007. Specific objectives were to: (1) describe the use of HC and SM
principles and practices to develop occupational safety and health program inter-
ventions, and (2) examine the reported impact of these interventions.

Health Communication and Social Marketing Approaches

For purposes of this study, HC is defined as “the study and use of communication
strategies to inform and influence individual and community decisions that
enhance health” (National Cancer Institute 2002, 2).

Evidence-based health communication is defined as HC interventions based
on good scientific principles including objectives, theoretical basis, proven state-
of-the-art-methods, analysis, and evaluation. These elements are increasingly
recognized as necessary for all HC efforts to improve health, as evidenced by
the inclusion of a health communication focus area in Healthy People 2010
(U.S. Department of Health and Human Services 2000). The importance of
these principles, especially the availability of evaluation data to assess effective-

ness, is now widely recognized as essential for dissemination of applied research
(Kreps 2002; Rogers 1994; Sharf 1999).
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SM is a planning framework that “applies commercial marketing technologies
to the analysis, planning, execution, and evaluation of programs to improve the
personal welfare of intended populations” (Andreasen 1995). SM is often used when
information dissemination alone is insufficient to bring about behavior change and a
more satisfying exchange must be created, disseminated, and delivered. It is dis-
tinguished from other planning frameworks by its steadfast consumer orientation
and use of formative research to understand consumer wants and needs, careful
audience segmentation, reliance on a comprehensive, integrated marketing mix
(product, pricing, placement, and promotional strategies) and application of the
exchange and competition concepts to achieve bebavioral goals (National Social
Marketing Centre 2008). In this study, interventions were categorized as SM if they

incorporated these principles into their planning activities.

Methods

A variety of methods were used to identify studies that employed HC and SM
principles to design occupational safety and health interventions to protect
American workers. First, a NIOSH librarian trained in occupational safety and
health conducted computer searches of numerous databases for articles published
between 1993 and 2007. These databases, summarized in Table 1, identified
abstracts that included one or more of the following search terms: health
communication, social marketing, diffusion of innovations, risk communication,
intervention research, communication research, NIOSH industrial sectors, occu-
pational health, safety interventions, occupational health and safety prevention,
campaigns, interventions for workers, and risk communication. Second, articles
referenced in the materials identified in the electronic databases were reviewed
to determine if they had used health communication and/or social marketing
principles and techniques in their design. Third, the authors sought advice from
occupational health and safety experts about other articles that were not available
in the electronic database searched during the initial step. These experts included
scientists working at NIOSH, NIOSH-funded Educational Resource Centers
and Agricultural Centers, and other academic institutions.

The investigators examined over a thousand abstracts. A majority of the abstracts
eliminated from further consideration dealt with workplace health promotion rather
than health prevention, had not been published in a peer-reviewed journal, or did not
describe the implementation of an intervention. The remaining articles were assessed
for strength of design, theoretical basis, intervention approach, and evaluation. The
authors selected 19 studies for analysis based on their reliance on a theoretical frame-

work, use of study design methodology, completion of an intervention, and some kind
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TABLE 1

Databases Used in Searching for Occupational
Safety and Health Communication Interventions

COMPUTER SEARCHES OF DIFFERENT DATABASES CONDUCTED BY THE NIOSH LIBRARY COVERING U.S. AND
INTERNATIONAL CITATIONS

The Databases Searched Included:
e Hseline, which contains around 250,000 references to worldwide information covering all
aspects of occupational safety and health. Approximately 1,000 additions are made each

year.

e CISILO, a bilingual, bibliographic database which provides references to international
occupational health and safety literature. The database was created by the International
Occupational Safety and Health Information Centre/Centre international d’informations de

sécurité et d’hygiéne du travail (CIS) in Geneva.

e OSHLINE NIOSHTIC® is a hibliographic database which provides comprehensive
international coverage of documents on occupational health and safety, as well as
related fields. It contains detailed summaries of over 200,000 articles, reports and
publications, spanning over 100 years. OSHLINE® continues the coverage of the
NIOSHTIC® database which provided comprehensive coverage of OSH Literature until
1998. OSHLINE® is a bibliographic database providing up-to-date references to published
international OSH-related literature. It includes summaries of peer-reviewed articles,
research reports, conference proceedings, and textbooks. It is produced by the Canadian
Center of Occupational Health and Safety (CCOHS). OSHLINE® is available exclusively
from CCOHS. NIOSHTIC® is a bibliographic database which provides comprehensive
international coverage of documents on occupational health and safety, as well as related
fields. It contains detailed summaries of over 200,000 articles, reports and publications,
spanning over 100 years. NIOSHTIC-2 is a bibliographic collection featuring NIOSH

published or sponsored reports.

e PUB Med was developed by the National Library of Medicine and provides free access to
MEDLINE. This database includes citations and abstracts in the fields of medicine,

nursing, dentistry, veterinary medicine, health care systems, and preclinical sciences.

e Web of Science provides seamless access to current and retrospective multidisciplinary
information from approximately 8,700 of the most prestigious, high-impact research

journals in the world.

e Science Direct, which offers more than a quarter of the world’s scientific, medical, and

technical information online.

e NORA Impacts Document, which includes all of the projects funded by NIOSH.

(Continued)
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Continued

COMPUTER SEARCHES OF DIFFERENT DATABASES CONDUCTED BY THE NIOSH LIBRARY COVERING US AND
INTERNATIONAL CITATIONS.

e Psycinfo Database, which collects psychological and related disciplines of behavior

literature from 1987 to the present.

e Embase, a comprehensive bibliographic database that covers the worldwide literature on

biomedical and pharmaceutical fields.

o CINAHL (Cumulative Index to Nursing & Allied Health Literature®™) was originally a print
index to the literature of nursing and eventually allied health information. The CINAHL®
database has emerged as a comprehensive and versatile guide to an exploding body of

knowledge, and now extends beyond the limits of a bibliographic print index.

e The Cochrane Collaboration of Occupational Health Citations, a database of 847 evidenced

based occupational health resources.

of evaluation. The authors considered these four criteria the most important for
evidence-based communication interventions in the field of occupational safety and
health. The use of a theoretical framework was included as a criterion to explain target
group behavior and suggest mechanisms to achieve behavior change. Study design was
a significant component as the more rigorous the study design, the more confidence
can be taken in the validity of the resulting estimate of intervention effects. The
studies also had to include a well-described intervention (some positive action to help
workers to improve their health by reducing exposure, injury, disease, or death).
Evaluation was an important criterion because comparing outcome data was impera-
tive for determining intervention effectiveness.

Results
Seventeen occupational health and safety studies declared the use of HC princi-
ples in designing program strategies and materials. Of these, all met the criteria to
be considered evidence-based HC interventions. In contrast, only two studies
professed using SM to design their program intervention, and neither of these
met the benchmark criteria established by the National Centre for Social Market-
ing in the United Kingdom to be considered a social marketing program
(National Centre for Social Marketing 2008).

These interventions are summarized in Table 2, noting the planning frame-
work (HC or SM) that the authors reported using, the theoretical framework

guiding the intervention, and key elements of the program intervention.
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The studies are organized by industrial sector. These sectors are part of the
National Occupational Research Agenda (NORA) developed by NIOSH as a
strategic planning mechanism for research in occupational safety and health.
NORA is organized by eight industrial sectors: Agriculture, Forestry, and Fish-
ing; Construction; Healthcare and Social Assistance; Manufacturing; Mining;
Services; Wholesale and Retail Trade; and Transportation, Warehousing, and
Utilities. The sector designations are based on the North American Industry
Classification System. For more information, please visit http://www.cdc.gov/
niosh/nora/.

As seen in Table 2, seven of the nineteen interventions were designed for the
Agriculture, Forestry, and Fishing Sector; three for Services Sector; and three for
the Healthcare and Social Assistance Sector. Two interventions addressed issues in
the Construction Sector, two in the Manufacturing Sector, and one in the Mining
Sector. One study could not be categorized by industrial sector because it concen-
trated on workers with back injuries and did not identify workplace sectors.

Populations

The populations studied included recreation workers; firefighters; coal miners;
nurses; vegetable growers; carpenters; dairy farmers; general farmers; factory, hos-
pital, field, beryllium, and construction workers; as well as workers who suffered
back injuries. These studies covered populations of special interest to NIOSH,
including adolescents in farming and Hispanic farm workers.

Health communication or social marketing

Seventeen studies claimed to have used HC principles to design the occupational
safety intervention. Most studies were designed to either disseminate information
or produce behavior change in selected target populations. Some articles assessed
communication materials already distributed and several examined the impact of
various message types on safety practices. All of these studies, including the two
claiming to be SM interventions, met the criteria for being considered evidence-
based health communication: They used scientific principles and communication
strategies to improve worker health and safety.

SM was reported in two occupational health and safety interventions.
Chapman and associates (2003) designed an intervention to increase the adoption
by dairy farmers of bag silos, barn lights, and a calf feed mixing site. These prac-
tices had been shown to be safer and more profitable for dairy farms. The inter-
vention focused on the use of the Diffusion of Innovations Theory (DIT) with
the incorporation of SM. The authors stated that they used SM principles for
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audience segmentation and several channels to relay the main messages and mate-
rials (print mass media, public events, University Extension, consultants, and
other dairy farmers). The authors concentrated on DIT in other studies and
may have been more comfortable with this theory for planning interventions than
the SM planning model.

Although it is not possible to conclude from the article if more SM steps were
conducted than described, there were several areas where use of SM would have
been a benefit for this campaign. First, the investigators used data from previous
studies completed in the 1990s as the basis for the intervention but did not con-
duct any formative research themselves with the target group. The perceptions,
needs, and opinions of the target group could have changed over the years.
Second, the authors did not assess present-day promotion strategies for high-
lighting products. Third, the findings did not show a significant increase in the
adoption of the safety practices (barn lights, silo bags, and calf feed mixing site)
by farmers. These were not the outcomes the investigators had hoped to achieve.
They did report after the intervention an increase in the awareness of farm man-
agers regarding barn lights and calf feed mixing sites. The use of a more compre-
hensive SM approach may have significantly increased the outcome success.

The other project (Keller et al. 2005) also did not meet the social marketing
criteria. Despite the use of formative research and a marketing firm to design
their intervention, this project relied exclusively on communication materials to
educate nurses about the prevention of explosure to hepatitis C.

The impact of this SM intervention was reduced by a number of factors.
First, the information mailed out had no accompanying campaign through media
or other means alerting nurses to the significance of the effort. Nurses simply
received a mailed-out packet of information and a letter. Second, the authors
did not segment the target audience and sent the materials to a general mix of
nurses rather than to direct care nurses — the target group concerned with
exposure to hepatitis C. Third, only one channel was used to reach nurses, and
the limitations of this decision were pointed out by participants themselves.
Fourth, the program did not consider product benefits, the price of behavior
change, convenience of access, or promotion strategies. In other words, the mar-
keting mix and standard promotion practices were never discussed in the paper,
despite the fact that they are crucial for success. Fifth, it was disappointing that
the social marketing firm did not have a more active role in this effort. The reason
for this was not addressed in the article. Sixth, there were few behavior changes in
the nurses. A targeted SM campaign could have significantly helped to increase
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the safety behavior outcomes in nurses, resulting in better protection of these
healthcare workers from exposure to hepatitis C.

Theoretical frameworks

Eighteen studies relied on a theoretical framework to guide initial planning
efforts, and six relied on multiple theories to inform the intervention. The
theories cited included: the Causal Model of Farm Safety Behavior, Communi-
cation Matrix Theory, Diffusion of Innovations Theory, Extended Parallel
Process Model, Elaboration Likelihood Model, Narrative Theory, Pender Health
Promotion Model, Persuasion Theory, Protective Motivation Theory, Social
Cognitive Theory, Social or Observation Learning Theory, Theory of Planned
Behavior, Theory of Reasoned Action, and the Transtheoretical Model of
Change. The remaining project did not cite a theoretical basis but mentioned
social marketing as a planning framework; however, as already noted, this project
did not comply with established benchmarks for social marketing.

Evaluation design

Experimental study designs are considered the strongest evidence of intervention
effectiveness. However, they are often difficult to use in occupational safety and
health because of the inability to randomize workers into treatment and control
groups. Not surprisingly, only seven studies selected for review in this article uti-
lized a true experimental design; the remainder used less stringent designs, ran-
ging from quasi-experimental to non-experimental but mostly the latter (Cook
and Campbell 1979; Robson et al. 2001; Ruotsalainen et al. 2006; Shadish, Vook,
and Campbell 2002).

These studies report numerous limitations in their evaluation designs, includ-
ing: data collection procedures with only one pre- and post-data point and no
other time series data, reliance on self-reported data, lack of a baseline measure,
failure to assess sustained behavior change, low response rates, inability to con-
duct an experimental study, and bias introduced from other sources. All of these

reduced the impact of the interventions included in this study.

Outcome (Did the interventions succeed?)

Despite a reliance on HC instead of SM principles, 13 of the studies attempted to
change behavior instead of, or in addition to, knowledge. In 11 projects, the
authors claim some degree of success, although this varies widely. Only a few stu-
dies utilized follow-up assessments further out from the intervention that might

62 SMa | Volume XIV | No. 4 | Winter 2008

Downloaded from smq.sagepub.com at CDC CTR FOR DISEASE CONTROL on July 9, 2012


http://smq.sagepub.com/

Downloaded by [FHI 360], [Mr Michael Williams] at 12:28 16 September 2011

APPLICATIONS

indicate some sustainability of effects. Only four of the studies used any follow-up
assessments via observation or a second data collection point after the
intervention.

Impact of organizational decision-maker support

on sustaining intervention outcome

SM and HC occupational safety and health intervention design must include
both the worker and the organization decision makers. Workers can decide to
make behavior changes in their work practices to protect themselves from injury,
illness, or death. However, if the organizational decision makers do not support
changes to increase safe working conditions and protective measures, behavior
change outcomes will not be sustained. Companies often must actively supply
and support the use of protective equipment and practices. This dual approach
is imperative to achieve successful worker safety and health.

Of the studies included in this analysis, eleven involved workers and organi-
zation managers. In the Agriculture, Forestry and Fishing Sector four studies
were aimed at farmers who potentially acted as both managers and workers on
their own farms (Chapman et al. 2003, 2004; Marlenga, Pickett, and Berg
2002; Rodriguez et al. 1997). In the Construction Sector, workers and managers
participated in the 2003 Inman and Blaciforti study, which was geared to increas-
ing the use of protective eyewear. The Healthcare and Social Assistance Sector
included two interventions that assessed organization decision makers. The Sin-
clair et al. study in 2002 concentrated on the adoption of safe needle-stick prac-
tices and policies by U.S. hospitals, and the Maxfield et al. study in 2000 assessed
the adoption of practices by U.S. hospitals to protect healthcare workers from
exposure to latex. In the Manufacturing Sector, the Lusk et al. 2003 intervention
was conducted in an automotive factory, and the Tan-Wilhelm et al. 2000 inter-
vention was carried out in a precision-machining plant. In both cases, workers
were the concern but company managers supplied access. In the Services Sector,
the Welbourne and Booth-Butterfield study in 2005 focused on fire chiefs, the
managers, and organization decision makers for firefighter safety. The Buller et
al. study in 2005 spotlighted recreational workers but also included input from
recreational facility managers. The behavior change in these studies varied, and
it is not possible to make a clear judgment as to the impact of decision-maker
participation in these interventions because of the number of limiting factors
affecting the different interventions. The remaining eight studies in the different
sectors were geared to the use of graphics, message development, training, infor-
mation materials, or workers only.
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Discussion

“The gap between research and practice in many areas of health care and public
health is large, well documented, and troubling . ..” (Glascow and Emmons 2007,
414). To bridge this gap, NIOSH, like many federal agencies, has launched a sys-
tematic effort to translate its scientific findings into practical products, practices,
and policies to protect American workers. As part of this r2p initiative, NIOSH is
using HC and SM principles and techniques.

This review of the occupational safety intervention literature during the last
15 years identified 50 articles that self-reported the use of evidence-based HC or
SM principles in designing and evaluating interventions to protect American
workers. A careful review of 19 studies revealed that all projects met the criteria
to be classified as evidence-based HC interventions, but none incorporated all the
benchmarks established for social marketing interventions — consumer orientation,
audience segmentation; reliance on an integrated marketing mix; and application of
the exchange and competition concepts to achieve behavioral goals (National Social
Marketing Center 2008).

Results of this study are consistent with findings from Railton Hill’s (2001,
41) review of the health promotion literature that found an overemphasis on
the communications or promotional component of the marketing mix and clear
absence of a true “overarching marketing plan.” These findings also reinforce
Grier and Bryant’s (2005) observation that many public health professionals still
mistakenly equate social marketing with social advertising.

Despite our failure to identify a single occupational safety program that met
all the criteria to be considered an SM intervention, it is important to note that
numerous occupational safety programs have reported the use of specific market-
ing principles in developing their program strategies or materials. For example,
the use of formative research to understand consumer perceptions of an occu-
pational problem or safety practice and materials pretesting have become rela-
tively widespread (May et al. 2006; Murray-Johnson et al. 2004; Parrott et al.
1996, 1998; Patel et al. 2001; Salazar, Keifer, and Estraada 2005; Sorensen
et al. 2006, 2008). The data from these formative studies will have a significant
impact on the development and outcomes of SM interventions that are
implemented.

It also is important to note that this study only examined projects conducted
in the United States. In 1981, Canada created a Social Marketing Health Direc-
torate to deal with health promotion issues. WorkSafe BC (the Canadian Work-
ers Compensation Board) has funded social marketing research in the field of
occupational safety and health. In 2005, it funded the Using Social Marketing to
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Increase Occupational Health and Safety study (Anne M. Lavack, University of
Regina) and 4 Review of Social Marketing Campaigns in Occupational Injury,
Disease or Disability Prevention (Cameron A. Mustard, Institute for Work &
Health, Toronto, Ontario). In 2006, The Alberta Back Pain Initiative Study:
Evaluation of a Population Based Social Marketing Intervention for the Prevention
of Disability Associated with Back Pain, (Douglas Gross, University of Alberta)
and Population-based Survey of Beliefs about Neck and Upper Extremity Injuries:
Prelude to Social Marketing Campaigns Designed to Reduce Disability Robert Ferrari
(University of Alberta) studies were funded by WorkSafe BC. The creation of the
National Social Marketing Centre by the British government has escalated the
use of SM throughout the United Kingdom. A number of public health
campaigns are underway. Many other countries are also utilizing SM to improve

public health.

Limitations of the Study

An extensive search for occupational communication safety and health studies was
conducted for this article; however, some papers may have been unintentionally
missed. Papers appeared in a variety of media, including peer-reviewed journals, con-
ference proceedings, theses and dissertations, and reports. The latter two were difficult
to search because they were not indexed in bibliographic databases. Conference pro-
ceedings often included abstracts which were not developed for papers in the literature.

Conclusion
Evidence-based health communication principles and practices have gained
popularity as a planning framework for occupational safety and health programs
in the United States, especially those funded or developed by NIOSH. Although
social marketing’s potential to guide the translation of research findings into prac-
tice has been recognized (Formoso, Marata, and Magrini 2007; Maibach, Van
Duyn, and Bloodgood 2006), its realization in the field of occupational safety
and health has been woefully lacking. Barriers to more widespread application
of this powerful planning framework include overemphasis of promotional or
communication activities and subsequent failure to develop a comprehensive
intervention that integrates the full marketing mix and lack of personnel trained
in social marketing principles and practices (Grier and Bryant 2005).

To address these shortcomings, NIOSH has begun training project officers
and senior staff how to apply the marketing mindset to optimize social market-
ing’s impact (Grier and Bryant 2005). NIOSH officials are also encouraging

occupational safety and health researchers to incorporate marketing principles
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into r2p activities from the very inception of their research through dissemination
to American businesses and other partners and stakeholders. While these training
activities and commitment to “design for translation” have yet to come to full fru-
ition, the benefits of applying marketing techniques are evident in the programs
featured in this special issue of the Socia/ Marketing Quarterly.
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