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Abstract

Objective—To assess the evidence regarding the adoption and efficacy of worksite health
promotion programs (WHPPs) in small businesses.

Methods—~Peer-reviewed research articles were identified from a database search. Included
articles were published before July 2013, described a study that used an experimental or
quasiexperimental design and either assessed adoption of WHPPs or conducted interventions in
businesses with fewer than 500 employees. A review team scored the study’s rigor using the
WHO-adapted GRADEprofiler “quality of evidence” criteria.

Results—Of the 84 retrieved articles, 19 met study inclusion criteria. Of these, only two met
criteria for high rigor.

Conclusions—Fewer small businesses adopt WHPPs compared with large businesses. Two
high-rigor studies found that employees were healthier postintervention. Higher quality research is
needed to better understand why small businesses rarely adopt wellness programs and to
demonstrate the value of such programs.

Employed Americans spend on average 54% of their waking time at work. Worksite
wellness programs provide an opportunity to introduce preventive strategies that improve
employee health. Nevertheless, health care in the United States has largely focused on
disease treatment in clinical settings, placing less emphasis on health promotion and disease
prevention in the workplace. Even when worksite wellness programs are adopted by US
businesses, the majority of success has been reported in large, not small, businesses. For
example, in 2008, 24% of large US businesses offered all elements of a comprehensive
program as defined by HealthyPeople 2020,2 whereas only 4.6% of small worksites offer
these components.30
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With over half of the US workforce being employed by a small company (<500
employees),? it is imperative that we understand the barriers to adoption of worksite
wellness programs in small businesses. It is also necessary to identify evidence-based
interventions that could improve the health of workers in small businesses. Perhaps not
surprisingly, much of what we have learned on the subject comes from research studies
conducted in large corporations,>13 and not small businesses.14:15

The purpose of this study was to conduct a systematic review and determine the quality of
evidence of the published literature regarding two key questions: (1) What is known
concerning the adoption and barriers to adoption of worksite wellness programs in small
businesses? (2) Do worksite wellness programs improve worker health in small businesses?
On the basis of this systematic review and quality of evidence analysis, there seem to be
unique challenges and significant research gaps regarding health promotion in small
businesses.

METHODS

Data Sources

A literature search was conducted using the databases PubMed and Web of Science, and
included articles up to and including September 2013. The MeSH terms used included
health promotion/organization and administration, health promotion, disease management,
wellness program, wellness center, small business, small businesses, workplace, and
worksite, as well as combinations of these terms.

Inclusion and Exclusion Criteria

The criteria for study inclusion included the English language, businesses with fewer than
500 employees, and a descriptive or analytic assessment of a wellness program. Only studies
conducted in the United States were included in this review. Studies were excluded if they
only evaluated programs addressing occupational health and safety. As outlined in Fig. 1,
we identified 84 articles meeting the MeSH terms. Nineteen of these references fulfilled the
inclusion criteria.

Assessing Rigor

Key findings were extracted from each article and complied in two tables. We extracted
information regarding study design, subjects, business size, and the type of the wellness
program.

To evaluate the quality of evidence, the 2002 GRADEprofiler (GRADEDpro) rating scale
adapted by the World Health Organization was used to score each study.1® This scale
consists of four categories (high, intermediate, low, and very low), which take into account
study type, sample representativeness, response rate, potential bias, external validity, and
other factors. High rigor indicates an extremely strong association and no serious flaws in
the study design. Intermediate rigor indicates a strong, consistent association with some
flaws in the study design or execution. Low rigor indicates serious flaws in the study design
or execution. Very low rigor indicates very serious flaws in the study design and poor
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execution. Two researchers independently scored the 19 articles. There was concordance on
16 of 19 studies. Consensus was reached on the three scoring discrepancies, both of which
had differed by one grade level.

RESULTS

Tables 1 and 2 summarize the 19 studies included in this systematic review, separated into
two categories: 11 articles examining adoption and barriers to worksite wellness programs in
small businesses (Table 1), and 8 articles evaluating an actual intervention in small
businesses (Table 2). Within the first category, we identified only one article with a score of
“high” rigor, four as “intermediate,” five as “low,” and one as “very low.” For the
interventional category, we scored one article as “high,” three as “intermediate,” three as
“low,” and one as “very low.”

Study types varied, including descriptive, randomized controlled trials, case studies, and
qualitative, yet all articles assessed a wellness program. The programs assessed were
diverse, yet all fell under the wellness umbrella, including studies of physical fitness,
smoking cessation, cancer risk reduction, cardiovascular disease education, violence
prevention, and mental health promotion.

Specific strengths and limitations of the 19 studies are reported in Tables 1 and 2. Notably,
many of the studies lacked a control group design, making it difficult to determine a causal
relationship between wellness programming and health outcomes. Studies ranked with high
and intermediate rigor are discussed below, within the two categories: adoption and
interventions.

Studies on Adoption of Wellness Programs and Barriers to Adoption

Linnan and colleagues® performed a study among businesses nationwide to monitor the
progress of the HealthyPeople 2010 goal of 75% of businesses attaining worksite wellness
programs. The goals posed in 2010 have been retained within the HealthyPeople 2020 goals,
with a minor modification.2 A large sample of nationally representative businesses—
stratified by size and industry type—was surveyed by telephone regarding their adoption of
the five components of a comprehensive wellness program: health education, supportive
social and physical environments, integration of programs into organization structure,
linkages with existing programs, and screening programs.2 Results indicated that small
businesses were less likely to offer all five components. In addition to few worksites
meeting the comprehensive criteria, smaller worksites offered fewer individual programs:
screening services, counseling opportunities, and disease management programs. Larger
companies were more likely to have environments supporting physical activity, including
shower facilities, on-site fitness facilities, and walking trails. The study concludes that
despite shortcomings in adoption of worksite wellness by businesses of all sizes, larger
worksites do more health promotion. Linnan and colleagues also reported on perceived
barriers, irrespective of the employer size: lack of employee interest (63.5%), lack of staff
resources (50.1%), funding (48.2%), low participation on the part of high-risk employees
(48.0%), and lack of management support (37.0%). With its large sample size, high response
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rate, nonresponse adjustments, and stratification by industry, this study demonstrated strong
external validity and was scored as having high rigor.

Hersey and colleagues?’ developed the novel measure SWAT (Swift Worksite Assessment
and Translation) to examine obesity prevention in small- and medium-sized worksites. The
researchers conducted site visits and administered surveys to assess the wellness programs at
each worksite. An expert panel reviewed reports written about each worksite, and
determined three necessary components for a successful program: individual, environmental,
and occupational elements. Specifically, the panel recommended managerial support, a
culture of health, and organizational policy changes. Several incentive-driven programs
were offered to spouses, as a potentially important way to integrate a home/work balance.
On the basis of GRADEpro criteria, this study was not highly rigorous, having performed
site-visit validation for only selected businesses. It was also limited by small sample size.

Smogor and colleagues!8 conducted a survey among small businesses, defined as fewer than
500 employees. The investigators assessed types of programming offered and perceived
barriers among 204 businesses, of which 87% had no wellness programming. Among those
that did offer programs, the areas most reported were first aid, safety and accident
prevention, stress management, drug/alcohol abuse, and emotional health. Most
organizations reported reasons for not having wellness programs as cost, perceived lack of
employee interest, lack of facilities, and lack of expertise. According to the authors, small
businesses lack awareness about the benefits of a wellness program. The reported reasons
for discontinuing health promotion were lack of employee interest and participation, in
addition to scheduling difficulties. This study design validated the questionnaire and
stratified businesses by size and industry, yet it received an intermediate score because it
was descriptive and responses were not validated by on-site visits.

Wilson and colleagues!® surveyed 2680 worksites nationally to assess the presence of
worksite wellness programs. The researchers found that smaller worksites offer fewer
programs than do larger worksites. The programs offered at smaller businesses were more
focused on job-related hazards, as opposed to health behavior and lifestyle topics. Wilson
and colleagues found that large worksites are twice as likely to offer a health promotion
activity compared with small businesses. Yet, they found little difference by workplace size
for institutional health policies such as tobacco or alcohol use. This study was ranked
intermediate because of a large sample size and stratification by size, yet there was not
enough diversity by industry to stratify for businesses smaller than 15 employees.

Hannon and colleagues assessed both the capacity and the readiness of 145 small worksites
in addition to 134 medium-sized companies.20 They found that the capacity of small
employers to implement worksite health promotion was very low. The average capacity
score (measure assessing capacity to implement a program) was 0.6 (0 to 3 range) and 1.08
for medium-sized employers. Compared with medium-sized workplaces, smaller companies
offered fewer programs. Hannon and colleagues also asked for qualitative feedback and
found that most respondents agreed that a worksite wellness program would be beneficial
(rated 3.78 of 5 on the beneficial scale), but few agreed adopting and running one would be
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feasible. Because of the study’s reliance on unconfirmed, self-reported data, a 33.2%
response rate with potential for response bias, this article was rated as intermediate.

Studies on Interventions in Small Businesses

The “Healthy Directions—Small Business” worksite wellness program is a social-contextual
model that focuses on multiple levels of influence, inclusion of employees’ families, and
integrates occupational and health promotion.2! The focus of this specific intervention was
cancer prevention, which included topics such as healthful eating, physical activity, and
tobacco control. A crucial step was the creation of an employee advisory board, composed
of workers and managers, to assess interest, design programs, and meet with an external
program advisor for guidance. A randomized, controlled trial was conducted among 24
multiethnic manufacturing businesses in Massachusetts, of which half received the “Healthy
Directions” program, and half served as a control group. The program was designed and
implemented with the multiethnic population in mind, being conscious of low literacy and
cultural backgrounds. Each intervention worksite had the same program components, yet
they were tailored to the specific employee community (ie, testimonials of workers from that
site and photographs of specific employees using stairs). Other interventional studies in this
systematic review include two articles published about the same program: a process
evaluation by Hunt et al?2 and a randomized, controlled trial by Sorensen et al,2! examining
health outcomes.

The process evaluation study examined factors promoting and inhibiting worker
participation, and assessed the feasibility of implementation.?2 The evaluation was both
quantitative (measuring participation rates) and qualitative (attaining employee and manager
feedback). At the intervention sites, there was an average of a 47% participation rate. Hunt
et al compared those worksites with the maximum and minimum participation rates to infer
successful or detrimental strategies of the best and worst programs. On the basis of these
comparisons, Hunt et al suggested that managerial support and participation were notable
characteristics of the well-attended programs. In addition, a culture of worksite-wide
gatherings before the introduction of the wellness intervention may have played a role in
increasing participation. Other successful strategies included interactive displays and
demonstrations available throughout the day to accommodate schedules, and cohesive
worker-manager relationships. The qualitative evidence does not indicate causality;
however, we scored the study as high rigor because of the study design and external
validation.

Sorensen et al?! published the second article regarding the program, which assesses the
health outcomes of the intervention. Employees were surveyed before and after the
intervention, examining the following health behaviors: physical activity use, fruit and
vegetable consumption, red meat consumption, and vitamin use. In addition, the following
demographic covariates were examined: sex, ethnicity, education, and job status (manager
or nonmanager). After the intervention, those assigned to the intervention scored higher on
all relevant health behaviors, as compared with control worksites. For fruit and vegetable
consumption, the intervention seemed to be more effective among the following groups:
women, nonmanagers, and all other ethnic groups more so than whites. In terms of red meat
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consumption, women and less educated employees showed a greater reduction when
compared with other subgroups within the intervention. These results indicate that education
or ethnicity may be predictive of a lower baseline measure, and therefore indicate a greater
opportunity to improve. Sorensen et al conclude that small businesses that have more blue-
collar workers have a potential for greater behavior change. Because of a rigorous study
design, assessment of nonparticipating worksites and external validity, this study was given
a high-rigor score.

In a study scored as intermediate, Merrill and colleagues?* evaluated an intervention within
a 479-employee business in Nebraska. The wellness program incorporated physical health,
mental health, healthy behavior, and access to health services. The employees with the
intervention improved their scores on all four well-being indices compared with control
workers in the same geographic area. Nevertheless, there was no significant difference of
self-perceived access to basic needs. Merrill and colleagues report a correlation between
income and scores on the well-being indices. Also, men in the study perceived greater
physical health than women, yet women perceived more healthy behaviors than did the male
participants. The baseline well-being scores tended to increase with income, which indicates
that managers and CEOs started with higher scores, and had less room for health
improvement. This study was not scored with high rigor because the measures were only
given once to each group, the intervention was not randomized, and control participants
were not exclusively from small businesses.

Another study by Merrill and colleagues assessed the efficacy of a wellness program in a
440-employee business, over a 3-year period.2> The program focused on physical,
emotional, and mental health, and used several well-being indices to measure health
outcomes, in addition to health behaviors, access to safe drinking water, affordable produce,
and a safe exercise space. Employees improved on almost all categories of the well-being
indices over 3 years. The greatest improvements in behavior change were observed among
employees with a high-risk baseline, and among older employees. Although this study was
longitudinal, it only assessed a program in a single business, and there was no control group
or randomization of the intervention; therefore, it received an intermediate score.

A third article, published in 2013, by Merrill, 26 examined an intervention consisting of six
incentivized behavior change campaigns with five small companies. The researchers
measured exercise, diet, sleep, health perception, and life satisfaction pre- and
postintervention, observing statistically significant improvements in company averages for
all categories. Unexpectedly, the smallest companies (fewer than 50 employees) had greater
fruit consumption, nights of restful sleep, smoking cessation, and job satisfaction. Merrill
and colleagues found that participation was lower among men and among those with poor
health. This finding provides impetus to focus recruitment efforts among these hard-to-reach
populations. This article was rated as intermediate because the intervention was
nonrandomized and lacked a control group.
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DISCUSSION

Several studies included in this review provide useful insights into factors that influence the
adoption or effectiveness of wellness programs in small businesses. Nevertheless, it is
difficult to draw broad conclusions because limited high-quality evidence exists. The
interventional studies examined in this review lack consistency. Few meet current standards
for overall rigor. We identified two high-rigor studies. Although they examined different
dimensions of worksite wellness programs and different worksite settings (eg, industry and
geographical region), we can conclude that employees were healthier postintervention
compared with the control group. The interventional literature in this review explored a
variety of health outcomes, and the low number of rigorous studies limits our ability to
formulate evidence-based specific recommendations for small businesses, without
extrapolating from studies of large corporations.

The evidence-based strategies used in large worksites are being adopted by small employers
and may prove beneficial. Nevertheless, we were unable to identify any studies that
specifically address the hypothesis that large business solutions are generalizable to small
business. Caution should be taken in posing recommendations to small businesses because
there is simply not enough published evidence to verify the transferability, especially when
considering the many unique challenges faced by small businesses.

Unique Barriers and Opportunities for Small Businesses

Table 3 summarizes barriers faced by small businesses that may hinder the implementation
or sustainability of a worksite wellness program. Although we found a paucity of rigorous
evidence on the barriers to adoption of wellness programs, it is worth enumerating some of
the qualitative and limited quantitative evidence to evaluate and inform recommendations
for small businesses and to guide further research. There have been several studies that have
surveyed businesses, inquiring about perceived barriers; some of which did not score highly
using the GRADEpro scale.26:28 Linnan and colleges conducted a rigorous survey of
perceived barriers, with high external validity. This study likely reflects the obstacles faced
by businesses, though it does not examine the nuanced barriers specifically for smaller
worksites.

Direct cost of a program is likely a major hindrance for small businesses; there are fewer
resources to invest in a program that may or may not pay off. There is also the indirect cost
of wellness programs, including time and staff. Many small businesses cannot afford to hire
a staff person dedicated to wellness, and yet this is a crucial component; one study found
that businesses with this dedicated staff person are ten times more likely to offer a wellness
program.14

Small businesses may lack the facility space or expertise to carry out a program
independently.32 Hiring a third party to run the program may be too costly for a small
operation to consider. Small businesses in rural settings may have more difficulty because of
a lack of such providers.32
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Large companies may invest in wellness programs because of the return on investment in
the form of lower health insurance premiums. Yet employer-based coverage has declined in
recent years at a faster rate for employees of small businesses, particularly very small
businesses.33 There may be less incentive to implement wellness programs when employers
may not benefit from the changes in insurance premiums.

Protecting employee privacy is also an issue in small settings, as is avoiding stigmatizing
high-risk populations and discriminatory job dismissal.

Businesses need to evaluate their wellness programs—or hire a third party to do so—to
ensure efficacy and sustainability, yet this process may also require expertise and time that
the company lacks, or may require additional financial resources to outsource the evaluation.

A possible additional barrier, not included in Table 3, is that managers may be wary of
seeming paternalistic in smaller, more intimate business communities.2% By analogy, this
avoidance of perceived “meddling” might account for why 15.1% more businesses with 100
or more employees conduct drug screenings as compared with businesses with 15 to 99
employees.1® Employers may want to deflect responsibility to the employees to become
healthier, or many genuinely think their employees do not need wellness programs.

The broad selection of the effective “menu” approach proposed by Erfurt and Holtyn3% may
be challenging for small businesses to implement. With a small population, it is hard to
justify targeted interventions that may reach the small number of individuals in a small
business.

On the positive side, there are a number of reasons why small businesses may prove to be in
a good position to adopt successful worksite wellness programs, as summarized in Table 3.
The decision-making process may be less bureaucratic in a small setting, allowing for an
easier implementation process. Also, because there are fewer employees, a larger percentage
of preferences may be accommodated. The sense of individual contribution could encourage
employees to be more invested in the program.3! In a larger workplace, the program would
most likely come from management, with less perceived input from employees. In a more
intimate workplace community, there may me more personal accountability, which could
impact follow-through and sustainability of the program. Within a small group of
colleagues, there is a potential for teamwork development and group bonding because of
collective wellness involvement. There is some indication that when small businesses do
institute wellness programs, they can be successful. Participation rates in wellness programs
have been studied and found to be higher in small businesses.32 Although that study lacked
rigor because of a low sample size and lack of external validity, if this finding is confirmed
by future studies, it would lend impetus to efforts to help small businesses overcome barriers
to adoption.

We acknowledge several limitations in this systematic literature review. We may have
missed relevant articles because of insufficient MeSH terms. There may be studies
examining the current topic that do not explicitly mention a small business definition in the
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abstract. The term “worksite wellness” may not be used explicitly in abstracts concerning
this topic. To mitigate this limitation, we conducted separate searches for specific topics
such as cancer prevention or mental health. Those searches did not yield additional small
business research studies. Another limitation is the GRADE-pro scoring system that we used
to rate the quality of evidence. This scoring system has specific criteria for assessing rigor,
although there is some ambiguity. We do not think this significantly impacted our
conclusions, because this ambiguity mainly affects the ability to distinguish between the
“low” and “very low” categories, and the level of agreement between our two independent
graders was high. There is also inherent subjectivity in assessing the quality of evidence,
which is an additional limitation.

Research Gaps

Businesses of any size may be motivated to implement a program because of the desire for a
healthier workforce, increased job satisfaction, reduced absenteeism, reduced costs, or other
rationales. Nevertheless, more research is needed to measure what factors motivate
employers and employees in small business settings. One primary area of concern is cost,
which could be offset by changes in health insurance premiums because of healthier
employees. Health insurance is particularly salient because of its rising cost. In 1991,
employers covered 14% of national health expenditures, which increased to 33% in
2005.35:36 partially because of this increasing expense, more and more businesses are
implementing wellness programs. Yet, small businesses still incorporate far fewer programs
than do larger corporations.3

There are several gaps in the research that warrant further investigation. The location of a
business—whether it is rural or urban—may be an important characteristic when
considering worksite wellness. Businesses in rural settings may not have the level of access
to facilities, vendors, or education personnel that are available to workplaces in cities.
Recommendations in many of the publications that we reviewed address all worksites
without consideration of a business’s geographic location, potentially overlooking important
regional differences. More research is also needed to examine low-wage and underserved
worker populations. Merrill and colleagues found that recruitment was lower among hard-
to-reach employees, leading the authors to recommend the use of more tailored recruitment
strategies among these populations.2 Many worksite wellness interventions may lack
cultural relevance for certain audiences, challenging small businesses to find resources that
work for these populations. Also, warranting more research, are the factors that influence the
participation rates in worksite wellness programs, and that examine the characteristics of
those employees who participate and those who do not. Evidence that smaller worksites
show higher participation rates than larger businesses, warrants confirmation and should
take into account various incentive and disincentive strategies. This area is important to
understand because it will inform how transferable the evidence for large worksite wellness
is to smaller settings. An additional research gap is how worksite wellness impacts workers’
compensation in small businesses. Examining this outcome is important because both direct
cost and lost time can be very important for smaller worksites. Further research is also
needed to examine how worksite health promotion carries over from work to home and
impacts family members of the employee. We speculate that in a smaller, more cohesive
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environment, employers may have a better opportunity to promote good health that
improves health for family members as well. Understanding the work-life transferability
may have widespread implications, such as confirming a method of improving the nation’s
health.

Nishikido and colleagues?® reviewed some of the Japanese literature on worksite wellness
for small- and medium-sized businesses and developed an “action checklist” to help
employers implement an extensive wellness program. The checklist of recommendations
developed by Nishikido et al is similar to the HealthyPeople 2020 comprehensive worksite
wellness program,2 with two additions: an emphasis on mental health promotion and use of
available services/information. Although the checklist was designed specifically for
Japanese businesses, it stresses topics that may be applicable to US businesses in which
these factors are overlooked and provides directions for future research. Evidence-based
resources specifically for small businesses are lacking; however, a few valuable websites
were identified.37-38

Lastly, researchers need to examine how to disseminate worksite wellness to small
employers. Simply touting the evidence from studies of large businesses may not be
sufficient to drive the implementation of a program; employers may be more receptive to
advice from fellow business owners. Even if high-quality evidence supports wellness
programs, it may be rendered useless if employers are not sold based on the delivery.

There are many facets of health promaotion in small businesses that need further study. The
field would greatly benefit from a large, longitudinal randomly controlled trial examining
the efficacy of a comprehensive wellness program. Studies examining small business health
promotion have largely addressed single interventions and not assessed comprehensive
wellness programs. Future studies should include more multidimensional interventions. That
being said, such studies are challenging because if they find an effect, it becomes
complicated to assess which components of the intervention produced the effect.
Researchers examining worksite wellness for all business sizes will continue to face this
challenge. When randomly controlled trials are conducted, it would be important to stratify
by business size, geographic location, and industry. More research could also determine the
effects of national policy on small business wellness programming. Finally, there is a large
push from the National Institute of Occupational Safety and Health for organizations to
integrate health promaotion and health protection. Historically, these two fields have resided
in separate silos. An emerging body of evidence supports efforts to integrate these two
approaches to promote the total health of workers; however, little is known at this time
regarding the merits of this approach when applied to small businesses.

In the United States, the Patient Protection and Affordable Care Act3® of 2010 provides
technical assistance for small businesses to offer worksite wellness programs and suggests a
series of incentives, or “rewards,” for participation. This federal law and its language in
support of small business health promotion reinforces the urgent need for more high-quality
research that specifically addresses adoption, implementation, efficacy, and sustainability of
worksite wellness within small business settings.
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CONCLUSIONS

In conclusion, limited high-quality evidence exists regarding the prevalence, characteristics,
or effectiveness of wellness programs in the small business setting. Several studies, though,
provide useful insights into factors that influence the adoption or effectiveness of wellness
programs in small businesses. On the basis of the adoption and barriers to adoption
literature, we conclude that small businesses offer fewer programs than do larger businesses
for a number of reasons that may be unique challenges for small organizations. Future
interventional research studies should address how addressing such barriers can improve
participation at the organizational level.
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FIGURE 1.
Inclusion criteria.

J Occup Environ Med. Author manuscript; available in PMC 2015 June 18.

Page 14



Page 15

McCoy et al.

jueniodwi

U Pawaap sem
swresboud Jo
uoneuawa|dwi
pidey
*(sassauisng

6 40 6) YiEdY
0 31Ny nd

© Bunead pue
‘(sassaulsng
6406)
JUBLLSSASSE YSI
U1feay Jo asn
‘(sassauisng

6 40 8) woddns

|elisBeuew

9z1s ajdwes |Jews papnjoul

‘s19ad Aq paJayreh swresbold

B1RP ‘SHSIA 3}IS-UO ssau|[am

UHM PaWIIU0d [ISSERRI

$9SS3UISNQ payjuel 10 sainjeay 000S-TOE

-1s8ybiy sy Ajuo juepodw|  pue og-T :sali0ba1e) S9]ISYI0M 9T uonuanald Alseqo annduasag jrle e AesisH  syeipausiul

(%0°2€)

uoddns

Juswabeuew

pue (9%0°8Y)

saako|dwa

sL-ybiy

30 Jed ay) uo

uolyedioied

“(%e°8v)

Buipuny

"(%1°05)

$924N0S31

s (%5°€9)

1594911

aakojdws jo

(apew 3oe| :(8z1s ay)

syuawisnipe 10 ssa|p.ebal)

asuodsaiuou 18A)  uoneuaws|dwi

sajel asuodsaluou wesboud

aresapowl 0} Slallieq

‘suostiedwod  do] sweiboid

Ansnpul SSau|[am

10} sjeAa)ul RIS

30UspIU0D 10 Jaquinu ay}

|eapl UBYI SS8] UMM paje[aliod 05/3
AT ursiyBrom  AjaaireBau sem ‘6¥7.-0G¢ ‘6¥2-00T
10 AljiqeLiep azIs ssaulsng ‘66—0G :saliobared sassauIsng €GGT  weaboud ssaujjam anisuayaidwod annduosaq ¢le 18 ueuulT] ybiH
suoneywi]  sBulpuid Aoy ssako|dwig Jo BAwinN ©)19lans Avirepo N ubse@ Joyiny 81003 Jobiy
swieiBoid ssaujapn Jo uondopy Buissassy salpms
T31gavl

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2015 June 18.



©

—

® Aj[ediwapese

2 10 abeiusolad

o ‘Sjana]
[eaiyotelaly

10 Jagquinu ‘azis

Auedwod yim

SUOITRId0SSE

annisod sey

apnie siy L

‘siakojdwa

abe] 40 9.9

pue ‘wnipaw

10 %99

Aljgeiagsuen ‘uonowoJd
paywiy Wesy

pue (30UaJBJIP OU  PJBMO} BpNIINEe
pamoys sisAJeue annisod e
asuodsaiuou)  pey seiuedwod
arel asuodsal 94Tz 1[eWs 40 %0v

slallieq
Arewnd

ay} Jo auo

se Ajioedes moj|

Bunio ‘aqisesy

ag pjnom

auo paaibe

Jamay Inq

‘lerdlyauaq aq

pinom weiboud

SSaU|[aM

3)ISHIOM

© paalbe

sjuapuodsal

IS0

‘saluedwod

awos Ajuo J1ab1e)

Jo saakojdwa ||e uey sweiboud
payoeal weiboud 19M3} Ja}Jo
3y} 41 uawiyeas] pue Ajoeded
|enba panladal ssa| 1odal
s1akojdwa saluedwod
‘snowojoydip 19][ews
salnseawl ‘Aioedes
uoneuawsadw| ou payiodal
'selq  a|dwes ayy 4ey

asuodsai 8]q1ssod Alreau ‘moj
‘02'€E SeM  AIaA Sem dHM

aJeJ asuodsay Juawa|dwi

. "pauodai 01 A1oeded
-J|a%ssem wesboud ‘saLsnpul
abem-mo| U]

3) J0 souasald
>

S sassauIsng jews oy afejueApe
< sessaulsnd |[ews Joy aBejuenpe
sassauIsng [fews Joy abejueape

(0Gz=) abire|
‘(62—0G) wnipaw
‘(67—0T) Ilews

(6667-05¢) Wnipsw
‘(052-00T) I1eWS

Auewsa ul S19214J0
AAINJAX3 JBIYD 225

(winipau)
vET ‘(I1ews) Gp1

swesfoud ssaujiam ajdninin

sweuBoud sseujjem sjdnjnA

SM3IAIBIU|

JUBLISSASSe Ssaulpeal pue Ayoede)

ople 38 Bung

ozl® 19 Uouuey

areIpaWIaIU|

areIpawLIBIU|

suolrelwi sBuipui4 /o)

ssAo|dw3 jo sequinN

S)09lans

Aurepon

ubseq

Joyiny

91025 Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2015 June 18.



ge 17

g -GT
J0OGT UBY) JBMB)  UIIM SBISHIOM
UNMm sassauisng ueyy AAnoe
auILEeXa Jou uonowoud

pIp ‘sassauisng uiesy
19[|ews © 13440 0}

J04 Ayirenss A1) se 801wy

01 adA1 Ansnpul ale saakojdwa
ut ANISIanIp 66-1S
ybnous I0N  YNM SBUSHIOAN

aAojdwa Jo aouasald pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo souasald pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo souasald pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo aouasald pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo aouasald pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo aouasaid pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa payeanpa
aAojdwa Jo aouasaid pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwia payeanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareanpa
aAojdwa Jo aouasaid pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
9Aojdwa Jo aouasaid pue ‘saakojdwa pareanpa
aAojdwa Jo aouasaid pue ‘saakojdwa payeonpa
9Ao|dwa Jo aouasald pue ‘saskojdwa pareanpa
aA0]dws Jo agliasaid pue ‘seakojdwa pajeanps
aA0]dws Jo agyasald pue ‘seskojdws pajesnpa
aAo|dws jo wwu_mmma pue ‘saako]dwa payeanpa
aAojdwa Jo aguasaid pue ‘saakojdwia payeanpa
aAojdwa Jo @mmma pue ‘saako|dwa pareanpa
9Ao|dwa Jo dduasald pue ‘saskojdwa pareanpa

66-TS
pue 0G-GT :sallobale)

$3sS3UISNQ 0892

annduasaqg

annduosaqg

s7l€ 38 UOS|IAM\  a1e1pswualu|

suolrelwi sBuipui4 /o)

ssAo|dw3 jo sequinN

S)09lans

Aurepon

ubseq

Jjoyiny  2.Joos Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript



Wresy

Buinunuoasip

10} suoseas

Jofew,,

3y "asiJadxa

Jo xoe|

pue ‘saii|ioe)

10 9| ‘1S8431Ul

aako|dws jo

Yoe| paniadiad

1509 :weiboud

e Buiney

10U J0j SuOSeal

payiodal

ISON "Yeay

Jeuonows

pue ‘asnqe

Joyoare/6nip

‘Juawabeuew

ssalls

‘uonuanald

JUapId9e pue

Kiages ‘pre 1siy

aJam paniodas

150w sweiboid

30UapINg ‘Buiwiwresfold
snoJoBriuou ssaujjam
woJj umelp aney Jou
SUOISN|OUOD  PIP %/8 punoy
awos ‘panodal asreuuonsanb
-1]8S $8W02INO paseq-Jaded v

Page 18

| sweuBoud Jo yidap pue yipealg ‘seakojdwapg
| swelboud Jo yidap pue yipealg ‘seakojdwagg
| swesboud Jo yidap pue yipealg ‘seakojdwapg
| swesBoud Jo yidap pue yipealg ‘seakojdwapg
| swelbolud Jo yidap pue yipealg ‘seakojdwags
| swesboud Jo yidap pue yipealg ‘seakojdwapg
| swesBoud Jo yidap pue yipealg ‘seakojdwapg
| swelbolud Jo yidap pue yipealg ‘seakojdwags
| swesboud Jo yidap pue yipealg ‘seakojdwapg
| swesBoud Jo yidap pue yipealg ‘seakojdwapg
| swelbolud Jo yidap pue yipealg ‘seakojdwags
| swesboud Jo yidap pue yipealg ‘seakojdwapg
| swesBoud Jo yidap pue yipealg ‘seakojdwapg
| swelboud Jo yidap pue yipealg ‘seakojdwags
| swesboud Jo yidap pue yipealg ‘seakojdwagg
| swesBoud Jo yidap pue yipealg ‘seakojdwapg
| swelboud Jo yidap pue yipealg ‘seakojdwags
| sweuBoud jogdap pue yipealg ‘saskojdwagg
| sweuBoud joggdap pue yipeaag ‘seskojdwapg
| sweufoud ,.ow,amu pue yipealg ‘seakojdwas
| swesboud jadjdap pue yipealg ‘seakojdwang
| swesboud %omaswuc%mem 'saakoldwapg
| sweuBoid gpgIdempapegIfeslq ‘saakojdwang

005>

$3SS3UISNG 707

swesfoud ssaujiam ajdninin

annduosaqg

gTBULIBIA| pue JoBowsS  ajeipawaiul

suolrelwi sBuipui4 /o) sefojdw3 jo JequinN

S)welans Avirepo N

ubseq

Jjoyiny  2.Joos Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript



Page 19

aJeJ asuodsal Mo

8z1s a|dwes |jews
‘anneuasaldal
10U

a|dwes ‘parepljen
J0u sasuodsas
payodal-4|as

1noge sweiboud

ssau|[am

ul 1s8u8)u]

'sannalqo

a|qeiou

O0M) a1aM

9} Jo Afenb

Saakojdwa

Buinosdwi,,

pue ,sased

Auedwod

ay} mouy|

saakojdwa

Buma,,

:aAnow

[e1oueUl}

Ueys [enuanjjul

alow

se Juswnfre

ueLrenuewNy

pauodas dnoib
SNd0j 8y L 00z>

Ainnoe
[earsAyd nwuad
10U S0P Jey}
a|npayos 1o
‘I0M J0 ainjeu
Areyuapas
papnjoul
9510J9%3
0} SJaldeq
pauoday
"Yireay noqe
SI19%J0M0I UM
SUOIYESIAAUOD
Jo x9e| pue
‘Auyyreay Bunes
01 aw ybnous
10U ‘YJoMm
Te selia)ayed
10 sauyoew
Buipuan
ou ‘welboid
SSauU||am ® JO
3oe| :payodal
sawiay}
aneNend 05>

pue 1s8183U1 88A0]dwa 40 ae| aJam uonowoid
puke 1sa18)ul g9A0|dwa JO Yae| a1em uonowoid
pue 1sa1a)ul 8gAo|dwa JO Yoe| a1em uonowoid
pue 1s8131U1 3840]dwa J0 ae| aJam uonowoid

Q

pue 1sa181ul g@3Aojdwsa Jo 3ae| a1em uonowoud
pue 1sa1aiul m>o_aem 10 X9e] a1am uonowold
pue 1s8133U1 38A0]dWa 40 Ie| aJam uonowoid

ssaBeuew ssauisng /8T

0(sik
0G Jano) saakojdwa €€

swesfoud ssaujiam ajdninin

uonuanald A1saqo

dnouf snaoy ayy Buipnjour ‘aandiiosaqg

SMBIAIBIUI PRINIONISILSS :8ANENEND

,Z9UINg

1pl8 18 A13)J00s3

MO

MO

suoneNwI

sBuipui4 /o) sefojdw3 jo JequinN

S)09lans

Aurepon

ubseq

Joyiny

91025 Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2015 June 18.



Page 20

pey ‘abueyd
0} 9oUBISISal
pue ‘sweibo.d
SSau|[am
Bunsixa

1o snoinaid
‘SaouBUILY
:s10108)
leuoneziueblo
‘weiboud
ssau|[am

ay1 uordweyd

payodas 01 Ja1ybiyalny
-J19s ‘azIs ajdwies e pue Jalyd aly
Ilews ‘pajwi Bunipim e yiog

Ajreaiydesbosh
‘a13198ds-Ansnpul

10 92ussald ayy
uo juspuadap

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript

‘paziwopueiuoN  1sow uondopy ovT-0v sjuawedap ally g1 uonuanaid Ainfur pue ssaujjapn uondope uo Apnis zpl€ 18 [yany MO

(%02) Som

0] dOUBISIP SeM

uonedionied 0}

Jalureq papodal

150w 8y

‘saafojdwia

asemeun uey}

BuioAo Jo main

annisod alow

e pue Bu1jako

JaINWwod

alow

Apueayiubis

payiodas

aleme asoy |

‘welboud ayy

10 Ssaualeme

payodal 9459 Sem a1ayy

-1195 ‘(%€2) ‘saakojdwa

a1eJ asuodsal Mo Buowy

“Apnis ybnoayy RESSENN]

Aempiw pabueyd Bundopeuou

‘89) uonredionsed pue bundope

[enu| Burredwos

‘dnoif Aoeoonpe wesboud

Buriq paseiq ayr  aus yo uondope

Aq pajuswajdw (VR IVENETHTT)

UOIUBAIBIU| [eansiels ou wniBjag
*dnoJb j013u0d ou pey 10308s pue 008> ul (swesBoud paydope

‘paziwopueluoN 9z1s Auedwo) wnipaw ‘00T> |jews /) $assaulIsng g1 welbold yiom-01-ax1g  (paziwopueiuou) UoienjeAs UoIUSAIBI| ecle 18 Angn@ MO

nq Bunasu LB JayIe) SsauaAIiay)s paaladiad

ng Bunaalu LBty Jayyel SSaUaAIIaYe panladiad

ng Bunsaw UBH) JaLJel SSaUSAINDaYa panlgatad

ng Bunaaw UM Jayres SSauaAId8ya paAlsdlad

ng Bunasw :W_H 18yl SSaUBAIBYS paAlsalad

ng Buneaw UBY} Jayies SSausAId8ye paalsalad
suolrelwi sBuipui4 /o) sefojdw3 jo JequinN (s)1elgns Alirepo N ubsag Joyiny  aliods Jobry

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 21

Burdwes
a1ydesBoah
panwi| ‘arel
asuodsal Mo

snopJezey pue
“(%gg) Buturen
Kousbiawa
‘(%L9) parefa
Aiayes alam
uowiwo? isow
3y} ‘palsayjo
asoy) buowy
‘AlAnoe
uonowoud
Yieay
auo 1se9| 18
pey sassauisng

10 %8 005>

$3sS8UISNQ 0002

uonowoud yyjesH

1594931

Ue MOYs Jou

op saako|dwa
%G€ ‘Aj1S02 00}
%8€ :pspnjoul
slallieq do]
‘Auananpoud
anoldwi 945
pue ‘sjesow
aakojdwa
anoldwi

90/ ‘SIS0 8Ied
U3[eay asealdsp
%0/ ‘swajqoid
Yieay

9588.199p pue
yyeay anoidwi
%€8 -papn|a
Bunuawajdwi
Joj suoseal do.
‘saluedwod
abue|

uey sweiboud
1amay

paJayjo abesane
uo sa1uedwod
|[eWs "palayo
swesboud
SSau|[am

10 Jaguinu

Ansnpul
auo Ajuo ‘ajel
asuodsal Mo

auy Jo Jojedipul
Buouis e sem
9ZIS dISHIOM 0s>

sassauIsng 9

swresBoud ssaujjam ajdnnin

1B1S 10U pIp BZIS
UB1s Jou pIp oS
161s J0U PIP 9HS
1B1s 10U pIp ans
uB1s Jou pip &GS
161s 10U pip oS
1B1S 10U pIp BZIS

uondope uo 193443 ou 0} S
uondope Uo 193448 OU 0} ¥
uondope uo 198448 ou 0} 8
uondope uo 193443 ou 0} S
uondope Uo 193448 OU 0} B
uondope Uo 198448 OU 0} ¥
uondope uo 193443 ou 0} I

annduosaqg

annduosaqg

1¢ 218 UBURINIIN

MO

gzuosdwoy 1

MO

suoneNwI

sBuipui4 /o) sefojdw3 jo JequinN

S)09lans

Aurepon

ubseq

Jjoyiny  2.Joos Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2015 June 18.



|euoirednado
ay

0} uoiippe ul
‘uoiednpa pue
uoI¥e}NSuU0

Page 22

YIm sem
uonoeysIyes

1saybiy

uonJeJSIES Byl ‘|e1dlyausq

10 Jodas 3IaM

-18s ‘uoirejndod uoIeINPa pue
asuodsaiuou uoI3e}NSu0d

10 JUBLUSSASSE OU Jeaiporad
‘ssa00.d YoJeasal ey} passaldxa
J0 uoneue|dxs s9ssauIsnq
arenbapeu| 10 %Iy

I e patayo % 1S AlUO "(%8Y) Bulurel sjeriarew
I e pa1ayo 94TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%81) Bulurel sjeriarew
I e pa1ayo 94TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%81) Bulurel sjeriarew
I e pa1ayo 94TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%81) Bulurel sjeriarew
I e pa1ayo 94TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%81) Bulurel sjeriarew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjerisrew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO "(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjerisrew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjerisrew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO “(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjeriarew
I e pa1ayo 9%4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9 TS AlUO "(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjeridrew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e pasayo 9 TS AlUO "(%8Y) Bulurel sjersrew
I e patayo % 1S AlUO "(%8Y) Bulurel sjeriarew
I e pa1ayo 4TS AU "(%81) Bulurel) sjeriarew
I e patayo 9%E& AlUO (%8Y) Bulures) sjerssrew
I e patayo %% AlUO (%8Y) Bulures) sjersslew
I e pasayo WES A0 *(%8¥) Bulutes sjelssrew
I e palayo 9Ts AlUO "(%81) Bulurel sjersrew
I e paltayo ﬁvw Auo *(2%81) Bulurel sjersyew
I e pa1ayo %TS AU "(%81) Bulurel) sjeriarew

00€>

annduosaqg

ey WNA mo| AIsp

suolrelwi sBuipui4 /o)

ssAo|dw3 jo sequinN

B3I0Y
Ul $8ssauIsng 8562 swesfoud ssaujiam ajdninin
®)walgns AnrepoiN

ubseq

Jjoyiny  2.Joos Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript



Page 23

syuedionged

10 Jaguinu

ay} ul puan

0U SeM 81y}
19A ‘pauljosp
sInoxJom

10 Jaguinu

ayl ‘sik Z JanO
"90U0 1SE9)

1e pajedionJed
saakojdwa

s Auedwod

ay} Jo

%08 ‘[le18n0
‘saafojdwia
Burinoeynuew
ssauisng auo Buowre

AJuo Jo asnedaq
AIpijeA jeussixa
MO ‘paziwopues
10U UOIIUBAIBIUI

uey) seakojdwa
8914J0 Buowe
uorredioned
|1e4an0 Jaybry

(Buninioeynuew

6.T pue Je|j0d
-allym t0g) seakojdwa

‘dnouf jou0d oN SeM alay L

IPUI UOISN|OUOD BU ] "801AI8S BUIUSBIOS BSeasIp
IPUI UOISN[OU0D B | "991AISS BUIUSBIIS aseasIp
IPUI UOISN|OU0D B | "801AISS BUIUSBIOS 3SBasIp
IPUI UOISN|OUOD 8] "801AI8S BUIUSBIOS 8SeasIp
IPUI UOISN[OU0D B | "991AISS BUIUSBIIS aseasIp
IPUI UOISN|OUOD B | "801AISS BUIUSBIOS 3SeasIp
IPUI UOISN|OUOD 8] "801AISS BUILSBIOS 8SeasIp
IPUI UOISN[OU0D B | "991AISS BUIUSBIIS aseasIp
IPUI UOISN|OU0D B | "801AISS BUIUSBIOS 3SBasIp
IPUI UOISN|OUOD 8] "801AISS BUILSBIOS 8SeasIp
IPUI UOISN[OU0D B | "991AISS BUIUSBIIS aseasIp
IPUI UOISN|OU0D B | "801AISS BUIUSBIOS 3SeasIp
IPUI UOISN|OUOD 8] "801AISS BUILSBIOS 8SeasIp
IPUI UOISN[OU0D B | "991AISS BUIUSBIIS aseasIp
IPUI UOISN|OUED BY L "99IAIaS BUIUSBIIS aseasIp
IPUL UOISN|OUgD Y1 "91AI8S BUIUBBIOS aseasIp
Ul UOISN|OUSY 8U | “89IAISS BUILIBaIOS Bseasip
IPUI UOISN|OUGD BY | "901AISS BUIUSBIOS 3SeasIp
Ipul UoISN|OUEd 8y | "801AI8S BUILIBaI0s aseasip
IPUI UOISN[OU0D B | "901AISS BUIUSaIIS aseasp

005>

OpT :SsauIsng auQ

swesfold ssaujiam ajdninin

Apnis ased aAnd1I9S3p/|BUOIRAISSGO

ypuosdwe STV

suolrelwi sBuipui4 /o) sefojdw3 jo JequinN

S)welans Avirepo N

ubseq

Jjoyiny  2.Joos Jobry

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript



Page 24

McCoy et al.

paniodal

-J]9S e1ep aWo02IN0

Y}[eay pue Joineyaq
‘dnouf j0u09

ou ‘(selq uos|as)
pazZIWOopURIUON

seiq uonoa|as
‘dnouB uonualaiul
pazIWOopURIUON

seiq uonoa|as
‘dnouf jo3u0d ON

saoualayip dnoibans
199)9p 03 Jamod
J1ISIIEIS ‘parepljen
19A pauodal

-}|9S SaW02IN0
‘anneuasaIdal
Ajeuoneu

10U sassauIsng

pue ‘uonessad Bunjows ‘das|s
|ny3sal Jo sybiu ‘uondwinsuod
1In4} Jayealb pey (seakodws
05>) seluedwod 1sa]jews
‘syuawianoadwi Jueaiyiubis pey
uonoeysies ajl| pue ‘uondaalad
Yieay ‘dasjs ‘181p ‘8s11ax3

ansoddo

alam s101Aeyaq Aylfeay
pan1adiad 194 ‘uswom Joy

UBY) UBW J0} Ja1ealh sem yyfeay
|eai1sAyd panladiad "sadipul
Bu1ag-|[am 8y} uo $8103s pue
alI0oU1 U3aMiag UoIeIo0SSe
annisod e sem alay |

"SPaau 21Seq 0} SS329e PanIadad
-J18S J0 doUBIAYIp JURDIHIUBIS
0U SeM a1y} ‘SSa[ayLIaNaN
‘dnoJb uonuansul

ay1 ul Apueaiyiubis panosduin
s801pul Buiag-|[am ino4

saako|dwsa Japjo pue

‘aul|aseq Xsti-ybiy e ynm asou}
Buowre asam syuawianoiduwi
15878319) "90edsS 8S119X3

aJes e pue ‘aanpoud ajqepioye
‘Jayem BurjuLip ages 0} ssadoe
‘SI0IABYS( Y3[eay 0} uonippe

Ul ‘yi[eay [eluaw pue ‘[euoriows
‘[eaisAyd :siA € 1an0 sadIpul
Butag-jjam ay1 Jo sariobared e
Jsowlje uo panoidwi saakojdwg

saakojdwa

PaleINpa $S3| PUB USWOM 0}
3AI1934J8 3I0W SEM UORUBAISIUI
ay} ‘uondwnsuod Jeaw

pal J04 "SaIYM Uey} 0S aiow
sdnouf o1uyls Jay1o e pue
‘s1afeuewiuou ‘uswom Buowe
9AI1109448 2I0W SEM UONUBAISIUI
ay1 ‘uondwnsuod ajgelaban
pue 111} 104 "S3USHIOM

10J3U03 yum pasedwod

(asn uiwena pue uondwnsuod
Jeaw pal ‘uondwnsuod
aonpoud ‘AlAnae [eaisAyd)
S3W091N0 |[e uo Jaybiy

pa109s dnoif uonuaAlBUI BY |

005>

005>

005>

0S1-09

swesboid
191p pue ‘ssalls
‘dag|s ‘as10ax3 gzllHIBIN

$9sS3UISNQ BAIH uoIeN[eAd UORUBAISIU|

S9JIAIBS

yyeay 03 $$820e

pue ‘Joineyaq Ayyeay
‘Ueay eyusw
‘Yyeay |eatshyd

saako|dwa
101JU02 9/¢T
pue Auedwod
UOIUBAIBIUI BUQ

Apnis aAndiiosap 1104o2-ase) el ILIBIN

Uyesy [eusw pue

ssauisng auQ ‘leuonows ‘[eaisAyd Kpnis aseD vzl® 18 LB

Yeay Jeuoirednado
pue ‘|03 029eC0}
‘AuAnoe eaisAyd
‘Buryes |nyypreay
:uonuaaid Jaoue) 10d

$9SS8UISNg
Burinoenuew

a1uyIBnINW ¥ 12I€ 18 USSUBIOS

areIpaWIaIY|

aleIpaLLIAU|

aleIpaLLIaU|

ubIH

suolFeIWI

sBuipuid Aoy

sAo|dw3 jo JequinN

©)19lans Avirepo N ubsea Joyiny

91003 Job1y

Author Manuscript

Author Manuscript

swelfoid ssau||aM JO suonuanIdlul Bulssassy salpnis

¢ 31avl

Author Manuscript

Author Manuscript

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript



Page 25

[el1 Pa[]0u0d paziwopuel | DY

suosiedwod
a|dninw

10} UOI1931109
0U ‘UonuaAJBUL
810Jaq a1nynd
ssaujjam Buons

saakojdwa Buowe umoys sem
ybB1am pue [0183S8]0Yd TQH Ul

PMC 2015 June 18.

in

available

)

J Occup Environ Med. Author manuscript

‘dnoif j0.3u0d ON uononpal e ‘welboid ayl Joyy ST> saakoldwa T Ainnoe [eaisAyd  wawssasseisod/-ald :onAeuy |e 10 JojAe L mo| AIsp
ayeidn uabAxo
a1el asuodsal pue ‘jonuod ybram ‘Burjows
Mmo| ‘dnoJb jo13u02 anaJehio ‘|olsisajoyd ‘ainssaid
ou ‘Anjigerien yonw poojq ul sjuawanoidwi Burjasunod
yum pasedwod pamoys ssakojdwsa pue ‘uoneINpPa
SaUSHIOM 331yl AlUO ay} ‘wesboud ayy Jayvy 962-G $9553UISNq 831y | ‘leduayal ‘sBuiuaaIos onAfeuy  gzUAIOH pue unp3 MO
>S1I 9seasIp Heay Ul uononpal
juiod abejuadsad Jad Z'vSi$
$SauIsng auo © pUe [0J31S3]0Y2 g Ul
Ajuo ‘uonuanisiul uononpal jutod abejusalad Jad
0}8insodxa  Z'0T$ © SeM 88y} ‘SSBUBAIIIBYD
3OS pPaAladal 1502 104 *dnoib uosuedwod saakojdwa  Auanoe JeaisAyd pue
S]041U0D ‘] DY 8nuy ay1 yum pasedwiod sawiogno J0ju0d  ‘uoneanpa ‘Bulusalds
J0U ‘selq uol3o9|as yijeay uo Janaqg paJoas dnolb 1€ pue saskojdwa :uonuanaid
‘paziwopueluoN uonuanIaul 8y} ‘A T 1YV 2T uonusAJaI 62 asessIp LesaH uolen|eAa UuoiuaAIau| oyl€ 18 U9V MO
Jaureq
© Se pajou Sem awi} ,S1apes|
Jo} sanuond Bunadwod ‘sa109s
uoneuawsa|dwi 1SaM0| ayl Yim
SaMIS 984y 8yl u| “saskojdwa
adA1-qol paxiw pue ‘payeanpa
alow ‘1aBunoA yum pareroosse
os|e sem yoeas ybiH "yoeal
1912016 pey seakojdws Gz
UeY) Jamay Yl Salis OM} 8y |
selq ‘(sugey Bunes pue Buijem)
|[e2a. pue payiodal s|eof yeay Jo JusWwianalIyde
-]8s ‘selq asuodsal aakojdwia pue ‘asop
annisod jenualod ‘yoeal uonuaAIBuIl J119ads
‘9z1s adwes |[ews -8)IS U9aMIa( UOIIBID0SSe
‘paziwopueluoN aAnsod e sem alay L 00G> S8ssaulsng aAl4 Buires pue Buryjiepn uoljen|eAs sssd0id 5718 19 3UlneQ MO
3w pue yieay Jood yym asoyl Buowe Jamo| sem uonedidied "uonaeysiyes qol
aW pue uyfeakgiood yum asoy) Buowe Jamoj sem uolredidiLied "uonaeysires qol
W pue Lyfeatgiood ypm asoy) Buowe Jamo| sem uolyedidlLied "uolaeysiyes qol
3w pue E_mmrw_ooa Yum asoyy Buowre 1amo| sem uonedioned ‘uonoeysies gol
aw pue yyeadiood yum asoyl Buowre Jamo| sem uolredidlied ‘uonaejsies qof
aw pue E_mw@oog Yum asoy} Buowre Jamo| sem uolrediored "uonoeysiyes qol
aw pue yyead 1ood yyum asoyy Buowe Jamo| sem uonedidied "uonaeysiyes qol
suolreNw!] sbuipui4 Aoy ssehojdw3 jo JequinN (S)1elgns Alfepo N ubiseg Joyiny  aliods Jobry

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

McCoy et al.

TABLE 3

Unique Barriers and Opportunities for Small Businesses

Barriers

Opportunities

Direct cost®

Indirect cost (time, staff, and facility)32

Lack of employee interest®

Lack of management support?

Lack of expertise

Uncertain ROI because of less employer-based health insurance33
Rural setting with less access, or fewer health promotion providers32
Manager fear of “paternalistic” image?®

Difficult to evaluate (expertise, cost to outsource)

Protecting employee privacy, avoid stigmatizing individuals

Less bureaucracy, easier implementation
Employee suggestions incorporated more easily
Greater personal accountability

Potential for teamwork/bonding

Higher participation rates3! (note: study scored as low rigor)

ROI, return on investment.
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