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Background: The Guide to Community Preventive Services (Community Guide) offers evidence-
based intervention strategies to prevent chronic disease. TheAmericanCancer Society (ACS) and the
University of Washington Health Promotion Research Center co-developed ACS Workplace Solu-
tions (WPS) to improve workplaces’ implementation of Community Guide strategies.

Purpose: To test the effectiveness of WPS for midsized employers in low-wage industries.

Design: Two-arm RCT; workplaces were randomized to receive WPS during the study (interven-
tion group) or at the end of the study (delayed control group).

Setting/participants: Forty-eight midsized employers (100–999 workers) in King County WA.

Intervention: WPS provides employers one-on-one consulting with an ACS interventionist via
three meetings at the workplace. The interventionist recommends best practices to adopt based on
the workplace’s current practices, provides implementation toolkits for the best practices the em-
ployer chooses to adopt, conducts a follow-up visit at 6 months, and provides technical assistance.

Main outcome measures: Employers’ implementation of 16 best practices (in the categories of
insurance benefıts, health-related policies, programs, tracking, and health communications) at
baseline (June 2007–June 2008) and 15-month follow-up (October 2008–December 2009). Data
were analyzed in 2010–2011.

Results: Intervention employers demonstrated greater improvement from baseline than control
employers in two of the fıve best-practice categories; implementing policies (baseline scores: 39%
program, 43% control; follow-up scores: 49% program, 45% control; p�0.013) and communications
(baseline scores: 42% program, 44% control; follow-up scores: 76% program, 55% control; p�0.007).
Total best-practice implementation improvement did not differ between study groups (baseline
scores: 32% intervention, 37% control; follow-up scores: 39% intervention, 42% control; p�0.328).

Conclusions: WPS improved employers’ health-relatedpolicies and communicationsbutdidnot improve
insurance benefıts design, programs, or tracking. Many employers were unable tomodify insurance benefıts
and reported that the time and costs of implementing best practicesweremajor barriers.

Trial registration: This study is registered at clinicaltrials.gov NCT00452816.
(Am J Prev Med 2012;43(2):125–133) © 2012 American Journal of Preventive Medicine
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Background

Chronic diseases are leading causes of mortality
and morbidity among working-age adults. Five
chronic diseases—cancer, chronic lower respira-

ory disease, diabetes, heart disease, and stroke—account
or more than 50% of adult deaths in the U.S.1,2 and are
leading causes of disabling conditions.3 Risk behaviors
ssociated with chronic diseases include tobacco use, un-

ealthy eating, and physical inactivity4,5; and lack of in-
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fluenza vaccination and screening for breast, cervical, and
colorectal cancer (www.ahrq.gov/clinic/uspstfıx.htm).4,5

Improving these behaviors would reduce substantially
death and disability.4,6 The Guide to Community Preven-
tive Services (Community Guide) conducted systematic
evidence reviews and identifıed successful interventions
for improving these behaviors.7–15

Workplaces offer an important opportunity to imple-
ment Community Guide interventions.16 Nearly 60% of
.S. adults are employed,17 andworkers spend a substan-

tial proportion of their waking hours at work. Work-
places are also small communities where social environ-
ments can be changed to promote health, and a peer
community of coworkers influences behavior and pro-
vides social support.18

Employers increasingly recognize the negative fınan-
cial impact of chronic diseases on their bottom lines.19

These diseases affect labor costs through rapidly rising
healthcare costs,20 productivity losses from missed work
and decreased on-the-job effectiveness, and turnover
when a worker becomes too ill to return.21 Findings from
national surveys, however, indicate that most employers
have not adopted evidence-based interventions to pre-
vent chronic diseases.22,23

Large employers with 1000 or more workers are most
likely to offer workplace health promotion (WHP) inter-
ventions,20,22,24 yet most workers work for small and
midsized employers (defıned as employers with less than
100 workers, and employers with 100–999 workers, re-
spectively).25 Further, small and midsized employers are
ore likely to employ low-wage workers,25 who are less

likely to meet physical activity recommendations or can-
cer screening recommendations and more likely to
smoke than higher-wage workers.26,27 Midsized employ-
ers are an underexplored target audience with the poten-
tial to reach a large proportion of low-wage workers.
Midsized employers also have greater implementation
capacity than small workplaces.23,28

Midsized employers face two major barriers in adopt-
ing and implementing health-promoting interventions:
(1) they lack information needed to choose evidence-
based interventions and (2) they lack resources (mea-
sured in dollars and staff time) required to implement
interventions.29 Compared with large workplaces, mid-
ized workplaces are less likely to have staff with special-
zed knowledge about wellness (e.g., benefıts manager
r wellness coordinator) or time devoted to health or
ellness activities beyond negotiating health insurance
enefıts.28

The ACS Workplace Solutions (WPS) was co-devel-
oped by the American Cancer Society (ACS) and the
University of Washington Health Promotion Research

Center (HPRC). Workplace Solutions is informed by
Rogers’s Diffusion of Innovations theory30 and
aibach’s recommendations for marketing evidence-
ased chronic disease prevention interventions31 and

uses an academic detailing/consulting approach to dis-
seminate evidence-based chronic disease prevention in-
terventions to employers. The interventions, drawn from
theCommunity Guide,7 promote workers’ cancer screen-
ng, healthy eating, influenza vaccination, physical activ-
ty, sun protection, and tobacco cessation. The ACS and
PRC initially tested WPS with eight large employers in
he Pacifıc Northwest, using a single-group, pre–post de-
ign. Employers’ implementation of evidence-based in-
erventions improved signifıcantly, from 38% at baseline
o 61% at follow-up 1 year later.32 The goal of the present
tudy was to adapt WPS for midsized employers (chosen
s the target audience based on their characteristics de-
cribed above) and test its effıcacy using an RCT. The
rimary hypothesis was that workplaces receiving WPS
ould improve implementationmore thanworkplaces in
he control group at a 15-month follow-up.

Methods
Design

This was a two-group (intervention, delayed control) RCT, ran-
domized at the workplace level. A total of 48 workplaces partici-
pated, with 24 randomized to each group. TheUniversity ofWash-
ington IRB reviewed the study procedures in 2007.

Setting/Participants

ReferenceUSA,33 a service that provides databases describing busi-
nesses, provided a list of all employers in King County WA
(n�6683). From this list, the researchers identifıed employers who
met eligibility criteria: 100–999 workers, headquarters located in
King County, industry (identifıed by three-digit NAICS code) with
2005 median wage below the King County 2005 median wage, and
stability (in business for at least 3 years). Five hundred forty-two
employers met these eligibility criteria. One hundred seven em-
ployers met the following exclusion criteria: located �30 miles
from the research site (13 employers); participated in prior re-
search with the University of Washington (19 employers); prior
relationship with ACS (12 employers); duplicate listing (nine em-
ployers); or school with a single location (54 employers). The fınal
list included 435 employers. With 42 workplaces (21 per arm),
there is 80% power to detect a 13% point difference in implemen-
tation change scores (adopting two best practices) between study
arms. The researchers aimed to enroll 48 workplaces.

Recruitment Procedures

Recruitment began in June 2007 and ended in June 2008. The
researchers pre-screened employers in the sample to confırmnum-
ber of workers and headquarters location. Employers meeting
these criteria received a letter and brochure describing the study.
The researchers telephoned these employers 1–2 weeks later to

conduct a screening survey, assessing all eligibility criteria. They
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arranged recruitment meetings with employers whomet eligibility
criteria and were willing to learn more about the study.
At the recruitment meeting, the researchers explained study

procedures and enrollment requirements. Employers willing to
enroll signed amemorandum of understanding detailing the study
procedures and completed two surveys (described in detail below).
Once these measures were completed, workplaces were random-
ized to the intervention or control group.

Randomization Procedures

The researchers randomized workplaces after they completed
baselinemeasures to ensure that the study teamwas blinded to each
workplace’s treatment assignment at baseline data collection. For
treatment allocation, the statistician applied permuted-block ran-
domizations, stratifıed on two factors: percentage of workforce
with union membership (�20% vs �20%), and workplace size
(100–249 workers vs 250–999 workers), characteristics that may
affect employers’ ease of adopting best practices (employers with
�250 workers are more likely to be self-insured, which should
make it easier for them to change their benefıt design).

Intervention

The intervention was similar to that used in the pilot test ofWPS,32

but the research team adapted the intervention approach and ma-
terials for midsized employers. Specifıcally, the number of meet-
ings with employers was increased to provide an extra opportunity
for technical assistance, and the Solution Sets (described below)
were redesigned to include turn-key, ready-to-use materials. An
ACS staffmember (the interventionist), accompanied by amember
of the research team, delivered WPS to employers’ human re-
sources staff via three in-person meetings at the workplaces. All
interventionmeetings were held with employers’ human resources
staff in charge of purchasing health insurance benefıts; other work-
place leaders participated if they had time and interest.
The interventionist used the baseline data to develop a tailored

ten-page report of recommendations for improving any of the 16
best practices that the employer was not implementing fully. At the
fırst meeting, the interventionist gave employers the report and a
presentation that summarized the recommendations and the evi-
dence supporting them. She discussed the potential for adopting
each recommended best practice and asked employers to choose
3–5 best practices to implement over the next 12 months.
At the next meeting, the interventionist delivered Solution Sets

for each chosen best practice. Solutions Sets are implementation-
oriented toolkits; each included an article detailing the benefıts of
adopting the practice and information about how to implement it,
as well as supporting materials. For example, benefıts toolkits in-
cluded sample contract language and fırst-year per-member per-
month costs; policy toolkits included checklists for writing and
implementing new policies; and program and tracking toolkits
included lists of local vendors that provide these services. The fınal
meeting occurred 6 months after the Solution Set meeting. At this
meeting, the interventionist asked employers about their progress
in implementing each of their chosen best practices and offered
guidance on overcoming implementation barriers. Then, the inter-
ventionist left, and the research staff conducted a semi-structured
interview with the employer about which components of the inter-
vention were most and least helpful and substantial barriers to

implementing best practices. s

ugust 2012
The interventionist encouraged employers to contact her with
uestions and requests for implementation assistance as needed.
he interventionist contacted each employer in the intervention
roupmonthly by e-mail or telephone to offer assistance. Employ-
rs in the control group received two newsletters, which provided
pdates on study progress (e.g., number of employers enrolled
n the study). Once control group employers provided their
5-month follow-up data, the interventionist offeredWPS to them.

Main Outcome Measures

At baseline, employers completed a survey of their workplace’s
characteristics, insurance providers, and worker demographics.
Employers’ implementation of the 16 “best practices” (evidence-
based interventions, presented in Table 1) were then measured
using survey items adapted fromGolaszewski et al.34 Best practices
all into fıve categories: health insurance benefıts (insurers’ cover-
ge of clinical preventive services, and use of evidence-based ap-
roaches to increase use of clinical preventive services); policies
policies related to health behavior at the workplace); programs
health-related programs that workers choose to participate in);
racking (measuring workers’ health behaviors to identify their
ealth needs and evaluate the workplaces’ wellness efforts); and
ommunications (print, multimedia, or other communications to
orkers about health).
The employers also reported their dollars spent per year on

ontracts and hours of personnel time for implementation of each
ractice (cost data were collected only for best practices that em-
loyers partially or fully implemented). At the 15-month follow-
p, employers completed the same implementation and cost/
ersonnel time survey. Follow-up data were collected from Octo-
er 2008 to December 2009.

Data Analysis

Implementation scoring. The researchers used the same
coring approach as the WPS pilot test.32 Questions measuring
enefıt coverage, tobacco-use policy, onsite influenza immuniza-
ion, and tobacco quitlines had three possible scores: (1) 0 if the
ractice was not in place; (2) 0.75 if the practice was partially in
lace (e.g., cancer screening covered with a copay); and (3) 1 if the
ractice was fully in place (e.g., cancer screening covered with no
opay or deductible). Practices partially in place received a score of
.75 rather than 0.50 to reflect that, by covering the majority of
osts for screening or services and banning tobacco use indoors,
mployers are implementing the practice more than halfway.
ther questions received dichotomous scores; 0 for practices that
ere not in place and 1 for practices that were in place. If employers
ad a best practice in place at some worksites but not others, they
eceived 0 if the best practice reached �75% workers and 1 if the
est practice reached �75% workers.
For each best practice, the statistician created a summary score
y summing the items measuring the practice and dividing by the
umber of items measuring the practice. Thus, best practices were
cored as being implemented from 0% to 100%. Best-practice cat-
gories were scored by taking the mean of the individual best-
ractice scores within that category. The overall best-practice score
or each employer was created by summing the individual best-
ractice scores and taking the mean.

Primary outcome analyses. The statistician calculated mean

cores at baseline and follow-up by study arm for (1) each best
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practice; (2) best practices by category (e.g., benefıts, policies); and
(3) the total of 16 best practices. Because of the non-normal distri-
bution of the data, the signifıcance of the change in scores was
assessed with a nonparametric Wilcoxon rank sums test; p-values
are based on two-sidedMonteCarlo estimates for the exact test (for
ease of interpretation, mean scores are presented; no adjustment
for multiple comparisons was made to type 1 error rate).

Cost analyses. Mean contract costs and personnel hours spent
at baseline and follow-up were calculated by study arm for ten of
the 16 best practices. Costs reported for the six benefıt-related
practices were not included because employers had diffıculty sep-
arating preventive care costs from the much larger costs of treat-

Table 1. Workplace solutions best practices

Benefitsa

1. Provide full coverage for tobacco-cessation treatment

2. Provide full coverage for breast, cervical, and colon
cancer screening

3. Provide full coverage for influenza vaccination

4. Require health plans to send reminders for
preventive care to members and network providers

5. Require health plans to track delivery and send
performance feedback to network providers

Policies

6. Ban tobacco use at worksites

7. Post “Use the Stairs” signsb

8. Provide facilities for physical activity

9. Make healthy food choices available and affordable

10. Require and provide sun protection for outdoor
workersb

Programs

11. Sponsor a tobacco quitline, including nicotine
replacement therapy

12. Provide influenza vaccinations onsite

13. Offer a workplace physical activity program

14. Support a weight-control program

Tracking

15. Survey workers to track effectiveness of health-
promotion efforts

Communication

16. Conduct targeted health-promotion campaigns

aThe benefits category originally included an additional best practice,
full coverage of cancer treatment. This best practice was excluded
from the current analyses because all employers reported imple-
menting this practice 100% at baseline and follow-up, so no
employer received a recommendation to improve this best practice
as part of American Cancer Society Workplace Solutions.

bThese best practices were promoted only to workplaces for which
they were applicable. Eight of the intervention workplaces had
stairs, and five had outdoor workers.
ment; costs related to making healthy food available also were
ropped because employers providing food onsite had diffıculty
eparating costs for healthy food from their overall food-related
osts. The researchers monetized personnel hours by multiplying
hem by the mean worker hourly wage reported across worksites.
ontract costs and monetized personnel hours were summed to
alculate total costs and divided by each study arm’s mean number
f workers to obtain annual per-worker costs. Some respondents
ere unable to answer specifıc cost questions when someone other
han the respondent was responsible for managing the best prac-
ice. Consequently, the cost data were analyzed twice; fırst, with
issing costs or hours assumed to be zero, and second, with miss-

ng costs or hours assumed to equal themean costs or hours for that
est practice.

Intervention costs. Costs of providingWPS to worksites in the
intervention group included fıve expenditures: (1) the interven-
tionist’s salary and benefıts; (2) travel for intervention visits to the
workplaces; (3) printing interventionmaterials; (4) purchase of the
list of workplaces for recruitment; and (5) indirect costs at ACS’s
standard rate (research-related costs were not included).

Results
Participating Workplaces
Figure 1 summarizes the recruitment and intervention
flow. Forty-eight employers agreed to participate in the
study, for an overall cooperation rate of 29%.35 The 48
workplaces were randomized to intervention (n�24) or
control (n�24).
Tables 2 and 3 summarize characteristics of participat-

ingworkplaces and theirworkers (as reported by employ-
ers). The majority represented the Education and Health
Services, Manufacturing, Other Services, and Wholesale
and Retail Trade industries. The average annual salary
reported ($38,849) was below the average annual salary
in King County for 2007 of $48,560.36 Thirty-nine per-
ent of workers were from racial/ethnic minority groups
19% Asian/Pacifıc Islander, 9% African-American, 11%
ther). The only difference found between intervention
nd control workplaces was worker gender; intervention

435 employers assessed for eligibility

387 excluded
218 did not meet inclusion 

criteria
119 declined to participate
50 could not be contacted

24 allocated to intervention 24 allocated to delayed control

48 workplaces randomized

1 lost to follow-up 

23 analyzed 23 analyzed

1 lost to follow-up 
Figure 1. CONSORT 2010 diagram

www.ajpmonline.org
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workplaces hadmoremen (52%) and control workplaces
had more women (61%), p�0.03.

Intervention Delivery
The interventionist implemented the full WPS proto-
col with all 24 employers in the intervention group.
Forty-six employers (23 each in the intervention and
control group) provided 15-month follow-up data;
primary outcome fındings for these workplaces are
presented below.

Change in Best-Practice Implementation
Employers in both groups slightly improved total best-
practice implementation, but there was no difference be-
tween intervention and control employers (implementa-
tion increased 7.7% for intervention and 5.4% for control,
p�0.328). No implementation scores for individual best
practices changed; therefore, implementation scores for
best-practice categories are presented in Table 4. Inter-
vention employers improved implementation of health-
related policies from baseline to follow-up (9.5% for in-
tervention and 2.5% for control, p�0.013). Intervention
employers also improved communications (33.7% for

Table 2. Workplace characteristics by treatment arm
(n�24 per arm), n (%)

Intervention Delayed

Industrya

Education and health services 6 (25.0) 12 (50.0)

Government 1 (4.2) 0 (0.00)

Leisure and hospitality 2 (8.3) 2 (8.3)

Manufacturing 7 (29.2) 5 (20.8)

Other services 5 (20.8) 3 (12.5)

Professional and business
services

1 (4.2) 2 (8.3)

Transportation and utilities 1 (4.2) 0 (0.00)

Wholesale and retail trade 2 (8.3) 3 (12.5)

Size (no. of workers)

100–249 10 (41.67) 9 (37.50)

250–999 14 (58.33) 15 (62.50)

Unionized workers (% of workers)

�20 21 (87.50) 22 (91.67)

�20 3 (12.50) 2 (8.33)

aTotal industry categories sum to �100% because employers could
choose more than one industry category.
intervention and 11.4% for control, p�0.007).

ugust 2012
Costs of Best-Practice Implementation
Employers variedwidely in their best-practice implemen-
tation costs, shownby the range of estimates in Table 5. The
response rate to the cost questions was 77% at baseline
and 71% at follow-up. Total costs and cost per worker
increased more over time among intervention than con-
trol employers. For both arms, the number of personnel
hours increased over time, whereas contract costs de-
creased over time.

Barriers to Best-Practice Implementation
Employers in the intervention group encountered several
barriers to implementing best practices. For benefıts-
related best practices, employers often found that their
insurers would not offer a service (e.g., insurers would
not send cancer screening reminders to patients), or that
enhancing coverage of services would raise premium
costs.
None of the employers in the intervention group had a

full-time wellness coordinator, and several human re-
sources leads reported that time was the major barrier to
best-practice implementation. They were aware they
could call the interventionist for assistance; many re-
ported that they did not do this often (consistent with
fındings in the literature that those who need technical
assistance do not always ask for it37).
Several best practices had no monetary costs, but oth-

rs, like that of adopting a quitline, had substantial up-
ront costs that employers felt unable to pay. The inter-
entionist suggested that these employers promote the
ree state quitline. Intervention employers marginally in-
reased promotion of the state quitline compared to con-
rol employers (23.8% for intervention; control employ-
rs’ implementation decreased 4.3%, p�0.071).

Intervention Costs
The total cost for providing WPS over 15 months to the
24workplaces in the intervention groupwas $74,238. The
mean cost per workplacewas $3093. Based on the average
number of workers in the intervention workplaces, mean
cost per worker per year was $7.24.

Discussion
Employers receiving WPS improved implementation of
workplace health-related policies and health communi-
cations. However, intervention employers’ overall imple-
mentation scores across all best practices did not improve
compared with control employers. Intervention employ-
ers completed the WPS protocol and valued the WPS
process, interventionist, and materials. Therefore, it

seems unlikely that the fındings are due to low interven-
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tion fıdelity or low employer engagement. Most employ-
ers participated inWPS during the 2008 economic down-
turn, so it is tempting to blame the economy. However,
the fact that employers’ best-practice implementation
improved slightly over the course of the study suggests
that, at worst, the economic situation prevented some
employers from adopting new best practices.
These fındings, and employers’ reported implementa-

tion barriers, point to several lessons learned for future
work with midsized employers. First, employers who are
not self-insured appear to have little power to adjust their
benefıt design. Most reported that they buy health insur-

Table 3. Workforce and worker demographic characteristics

Characteristics

Inter

n

WORKFORCE

Total U.S. workers 24

Employed full-time 24

Unionized 24

Report to a worksite 24

Insured (medical) 23

Total lives covered 19

WORKER DEMOGRAPHICS

Age, years 24

18–34

35–44

45–54

55–64

�65

Gender 22

Female

Race/ethnicity 23

African-American/black

American Indian/Alaska Native

Asian/Pacific Islander

Caucasian/white

Multiracial

Other

Hispanic or Latino 23

Average annual salary ($) 24

Note: All workforce and worker demographic characteristics were re
*p�0.05, **p�0.10
ance “off the rack,” and specifıc benefıt-design changes
are either impossible or cause unaffordable premium
increases.
One keymessage from the interviewswas that employ-

ers needed someone within their company with time to
focus on implementation. None of the intervention em-
ployers had a person with a full-time wellness role. Sev-
eral employers noted that the most useful WPS materials
were those they could use as-is, such as posters and com-
munication templates, and newsletters that could go di-
rectly to workers. WhenWPS materials directed them to
visit a website or to design something themselves, several
employers were unwilling or unable to take time to do

reatment arm (n�24 per arm), % unless otherwise noted

ion Control

M (SD) n M (SD)

.92 (236.46) 24 410.71 (268.73)

.79 (26.89) 24 79.45 (15.16)

.28 (21.00) 24 5.67 (16.94)

.88 (20.71) 24 90.45 (21.89)

.83 (22.61) 23 71.89 (20.82)

.58 (268.40) 18 261.00 (286.88)

19

.15 (22.79) 36.80 (25.33)

.84 (16.58) 31.56 (24.89)

.00 (18.43) 33.08 (24.19)

.13 (19.17) 26.66 (28.25)

.61 (19.99) 13.64 (30.51)

20

.11 (20.60) 61.00* (15.39)

22

.76 (10.19) 8.11 (12.92)

.54 (0.76) 2.66 (9.06)

.12 (15.40) 20.09 (23.55)

.32 (21.72) 59.43 (24.88)

.85 (2.09) 1.14 (2.51)

.50 (9.43) 6.36 (9.03)

.77 (12.11) 21 4.78** (5.06)

593 (12,126) 23 40,160 (14,485)

d by the employers.
by t

vent

341

79

8

93

66

318

41

27

25

16

6

48

10

0

17

62

0

6

9

37,
this. AllWPSmaterials need to be as turn-key as possible.
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The employers in the present study were a uniquely
motivated group—they really wanted to adopt health
promotion practices or they would not have agreed to
participate in an RCT. This motivation was not always
suffıcient for implementation; the researchers’ current
studies measure employers’ readiness to implement best
practices, measured as staff capacity, commitment of se-
nior leadership, and fınancial resources.38,39

The WHP cost fındings provide new information on
whatmidsized employers are spending. The employers in
the current study spent an average of $8.00–$9.00 per
worker per year at baseline. This is much less than the
$150 perworker per year spent by employers who achieve
cost savings from health promotion40 and suggests that
hese employers have far to go before they can anticipate
nough of an impact on their workers’ health to realize
avings in healthcare costs and gains in productivity.

Table 4. Best-practice scores at baseline and follow-up fo

Best-practice category

Intervention (n�23)

Baseline Follo

Benefits 40.1 (13.3) 43.3

Policies 39.1 (15.6) 48.6

Programs 20.0 (17.9) 26.7

Tracking 0.0 (0) 3.3

Communication 41.8 (32.1) 75.5

Total best-practices score 31.5 (8.3) 39.2

Note: All scores are on a 100-point scale. Presented p-values are from
Consistent findings were obtained when t-tests for mean difference
interpretation, mean values are presented.

Table 5. Intervention and control employers’ implementat

Intervention (n�

Baseline

Lower bound estimate–missing cost � 0

Contract costs ($) 1326.1 (0–7,869) 63

Personnel hours 68.1 (0–420) 12

Total costs ($) 2597.8 (0–12,069) 292

Total cost per worker ($) 7.6 (0–35)

Mean estimate – missing cost � average cost

Contract costs ($) 1465.5 (0–7,869) 84

Personnel hours 72.7 (0–420) 13

Total costs ($) 2824.0 (0–12,069) 344

Total cost per worker ($) 8.3 (0–35) 1

Note: Contract costs and personnel hours are per year. The above e
were valued at the average company wage across all companies. P

costs” reflect contract costs and personnel costs combined.
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Limitations and Strengths
There were several limitations to the present study. The
employers were from a geographically limited area (King
County WA), so fındings may not generalize to employ-
ers in other areas of the U.S. Further, all the employers
were interested enough in wellness to commit to the
study, so there is potential for self-selection bias. Com-
pany characteristics were well balanced across the inter-
vention and control groups, with two exceptions. First,
there were more companies in the education and health-
care industries in the control group than in the interven-
tion group. Second, companies in the control group had a
higher proportion of female workers than companies in
the intervention group. However, auxiliary analyses did
not reveal associations of industry category or proportion
of female workers with implementation of best practices
or total wellness costs at either baseline or follow-up.

ervention and control workplaces, M (SD)

Control (n�23)

p-valueBaseline Follow-up

) 43.1 (8.9) 49.9 (16.4) 0.312

) 42.8 (19.3) 45.3 (19.9) 0.013

) 26.8 (22.2) 33.6 (23.5) 0.613

) 10.1 (27.4) 11.6 (25.8) 0.796

) 43.5 (35.9) 54.9 (35.3) 0.007

) 36.8 (11.7) 42.1 (11.8) 0.328

coxon rank sums tests (to account for the non-normality of the data).
hange scores between the two arms were performed. For ease of

costs: contracts and personnel time, M (range)

Control (n�23)

low-up Baseline Follow-up

(0–5,000) 2705.8 (0–16,000) 1824.4 (0–9,000)

(0–936) 76.8 (0–325) 124.3 (0–949)

(0–17,482) 4139.3 (0–21,070) 4145.5 (0–17,725)

(0–51) 10.1 (0–51) 10.1 (0–43)

(0–5,044) 2979.8 (0–17,204) 2162.0 (0–9,000)

(0–942) 81.3 (0–325) 144.3 (2–949)

(0–18,071) 4499.0 (0–21,595) 4857.0 (467–17,724)

(0–53) 11.0 (0–53) 11.8 (1–43)

es food-vendor costs and benefit costs and hours. Personnel hours
rker costs used average number of workers for each group. “Total
r int

w-up

(14.0

(21.4

(22.6

(13.9

(21.5

(11.2

Wil
ion

23)

Fol

5.3

2.5

4.1

8.6

7.3

8.9

1.3

0.1
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The implementation measures were conservative—a
practice had to be available to�75%workers or it did not
ount as implemented at all. A few employers reported
ositive changes that reached less than 75%of their work-
orce, and these were not counted by the measurement
riteria. No adjustments were made to the Type 1 error
ate to account for multiple comparisons. Cost data were
ollected via questionnaire rather than from company
ccounts. This approach captured personnel time in ad-
ition to monetary costs, but some respondents had dif-
ıculty estimating their hours or locating contract cost
nformation. All measures were provided by the human
esources leader; future studies would benefıt from as-
essing both senior leaders’ and workers’ perceptions of
PS.
The current study also had several strengths, including
powerful design. Almost all participants (96%) com-
leted the study. The interventionist delivered WPS ac-
ording to protocol to all intervention group employers;
mployers liked the WPS process and materials, and
ound the one-on-one approach with the interventionist
aluable. The study testedWPS in partnership with ACS,
ith their staff as the interventionist. Thus, this study
ested howWPS likely functions in the “realworld” rather
han in the confınes of a typical research study.

Conclusion
In the pilot test of WPS with large employers, the ap-
proach of assessing their current implementation, pro-
viding tailored recommendations, and providing techni-
cal assistance resulted in signifıcant improvement in
implementation.32 In the present study, testingWPSwith
idsized, low-wage employers, this approach increased
olicy and communications implementation but not
enefıts, programs, or tracking. A similar study to im-
rove workplace environments supporting nutrition and
hysical activity in small and midsized companies ob-
ained similar results, showing improvements in infor-
ation worksites provided, but not structural or policy
hanges.41

Another study varied levels of support to worksites
within one company to improve worksite support for
weight management. Many worksites were able to make
some improvements in their food and physical activity
environments, but success varied by worksite and few
met the targets.42 Based on lessons learned from the pres-
ent study and the challenges faced by other researchers,
ACS and HPRC are testing a revised version of WPS that
does not include benefıts best practices, provides more
onsite support from ACS staff, and helps employers cre-
ate worker wellness committees to build internal

capacity.
As the Affordable Care Act43 includes provisions for
WHP, interest in offering WHP programs likely will
increase dramatically. The present study suggests that
midsized employers’ capacity for implementing these
programs is low. Compared with large employers, who
often have wellness coordinators, benefıts managers,
and a dedicated budget for wellness activities, midsized
employers lack staff time and fınancial resources; small
employers likely will have even less capacity. Future
WHP programs targeting small and midsized work-
places need to address capacity issues through techni-
cal assistance, fınancial support, or building capacity
within workplaces.
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No fınancial disclosures were reported by the authors of this

paper.

References
1. Kung HC, Hoyert DL, Xu J, Murphy SL. Deaths: fınal data for 2005.

Natl Vital Stat Rep 2008;56(10):1–120.
2. JemalA,WardE,HaoY, ThunM.Trends in the leading causes of death

in the U.S., 1970–2002. JAMA 2005;294(10):1255–9.
3. Friedman C, McKenna MT, Ahmed F, et al. Assessing the burden of

disease among an employed population: implications for employer-
sponsored prevention programs. J Occup Environ Med 2004;
46(1):3–9.

4. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of
death in the U.S., 2000. JAMA 2004;291(10):1238–45.

5. McGinnis JM, Foege WH. Actual causes of death in the U.S. JAMA
1993;270(18):2207–12.

6. Maciosek MV, Coffıeld AB, Edwards NM, Flottemesch TJ, Goodman
MJ, Solberg LI. Priorities among effective clinical preventive services:
results of a systematic review and analysis. Am J Prev Med
2006;31(1):52–61.

7. Task Force on Community Preventive Services. Guide to Community
Preventive Services. www.thecommunityguide.org.

8. Kahn EB, Ramsey LT, Brownson RC, et al. The effectiveness of inter-
ventions to increase physical activity. A systematic review. Am J Prev
Med 2002;22(4S):73–107.

9. Katz DL, O’Connell M, Yeh MC, et al. Public health strategies for pre-
venting and controlling overweight and obesity in school and worksite
settings: a report on recommendations of the Task Force on
Community Preventive Services. MMWR Recomm Rep 2005;54
(RR-10):1–12.

10. Soler RE, Leeks KD, Buchanan LR, BrownsonRC,HeathGW,Hopkins
DH. Point-of-decision prompts to increase stair use. A systematic

review update. Am J Prev Med 2010;38(2S):S292–S300.

www.ajpmonline.org

http://www.thecommunityguide.org


1

1

1

1

2

2

2

2

2

2

2

2

Hannon et al / Am J Prev Med 2012;43(2):125–133 133

A

11. SaraiyaM,GlanzK, Briss PA, et al. Interventions to prevent skin cancer
by reducing exposure to ultraviolet radiation: a systematic review. Am J
Prev Med 2004;27(5):422–66.

12. Task Force on Community Preventive Services. Recommendations
for client- and provider-directed interventions to increase breast,
cervical, and colorectal cancer screening. Am J Prev Med
2008;35(1S):S21–S25.

13. Anderson LM, Quinn TA, Glanz K, et al. The effectiveness of worksite
nutrition and physical activity interventions for controlling employee
overweight and obesity: a systematic review. Am J Prev Med
2009;37(4):340–57.

14. HopkinsDP, Razi S, Leeks KD, Priya KalraG, Chattopadhyay SK, Soler
RE. Smokefree policies to reduce tobacco use. A systematic review.
Am J Prev Med 2010;38(2S):S275–S289.

15. Task Force on Community Preventive Services. Interventions to pro-
mote seasonal influenza vaccinations among non-healthcare workers:
Task Force fınding & rational statement. www.thecommunityguide.
org/worksite/RRflunon-hcw.html.

6. Majestic E. Public health’s inconvenient truth: the need to create
partnerships with the business sector. Prev Chronic Dis
2009;6(2):A39.

7. Employment Situation Summary Table A. Household data, seasonally
adjusted. www.bls.gov/news.release/empsit.a.htm.

8. Hersey J,Williams-Piehota P, Sparling PB, et al. Promising practices in
promotion of healthy weight at small and medium-sized U.S. work-
sites. Prev Chronic Dis 2008;5(4):A122.

9. GalvinRS,Delbanco S. Between a rock and a hard place: understanding
the employer mind-set. Health Aff (Millwood) 2006;25(6):1548–55.

0. Employer Health Benefıts 2007 Annual Survey.Menlo Park CA: Kaiser
Family Foundation, 2007.

1. Loeppke R, Taitel M, Richling D, et al. Health and productivity as a
business strategy. J Occup Environ Med 2007;49(7):712–21.

2. Bondi MA, Harris JR, Atkins D, French ME, Umland B. Employer
coverage of clinical preventive services in the United States. Am J
Health Promot 2006;20(3):214–22.

3. Linnan L, Bowling M, Childress J, et al. Results of the 2004 National
Worksite Health Promotion Survey. Am J Public Health
2008;98(8):1503–9.

4. Rosenthal MB, Landon BE, Normand SL, Frank RG, Ahmad TS, Ep-
stein AM. Employers’ use of value-based purchasing strategies. JAMA
2007;298(19):2281–8.

5. Harris JR, Lichiello PA, Hannon PA. Workplace health promotion in
Washington State. Prev Chronic Dis 2009;6(1):A29.

6. Harris JR, Huang Y,Hannon PA,Williams B. Low-SESworkers: health
risks and how to reach them. J Occup Environ Med 2011;53(2):132–8.

7. Hughes MC, Hannon PA, Harris JR, Patrick DL. Health behaviors of
employed and insured adults in the U.S., 2004–2005. Am J Health

Promot 2010;24(5):315–23.

ugust 2012
28. Boles M, Dowler D. Washington State healthy worksite survey: state-
wide results. Oregon: Program Design and Evaluation Services,
Oregon Dept of Human Services, 2007.

29. Hughes MC, Patrick DL, Hannon PA, Harris JR, Ghosh DL. Under-
standing the decision-making process for health promotion program-
ming at small to midsized businesses. Health Promot Pract 2011;
12(4):512–21.

30. Rogers EM. Diffusion of innovations. 4th ed. New York: Free Press,
1995.

31. Maibach EW, Van Duyn MA, Bloodgood B. A marketing perspective
on disseminating evidence-based approaches to disease prevention
and health promotion. Prev Chronic Dis 2006;3(3):A97.

32. Harris JR, Cross J, Hannon PA, Mahoney E, Ross-Viles S. Employer
adoption of evidence-based chronic disease prevention practices: a
pilot study. Prev Chronic Dis 2008;5(3):A92.

33. infoUSA. Reference USA. www.referenceusa.com.
34. Golaszewski T, Barr D, Pronk N. Development of assessment tools to

measure organizational support for employee health. Am J Health
Behav 2003;27(1):43–54.

35. The American Association for Public Opinion Research. Standard
defınitions: fınal dispositions of case codes and outcome rates for
surveys, 7th edition. Deerfıeld IL: AAPOR, 2011.

36. Bureau of Labor Statistics. Occupational employment statistics: May
2007 metropolitan and nonmetropolitan area occupational employ-
ment and wage estimates. www.bls.gov/oes/2007/may/oes_42660.
htm#b00-0000.

37. Saul J, Duffy J, Noonan R, et al. Bridging science and practice in
violence prevention: addressing ten key challenges. Am J Community
Psychol 2008;41(3–4):197–205.

38. Della LJ, DeJoy DM, Goetzel RZ, Ozminkowski RJ, Wilson MG. As-
sessing management support for worksite health promotion: psycho-
metric analysis of the leading by example (LBE) instrument. Am J
Health Promot 2008;22(5):359–67.

39. Lang JE, Hersey JC, Isenberg KL, Lynch CM, Majestic E. Building
company health promotion capacity: a unique collaboration between
Cargill and the Centers for Disease Control and Prevention. Prev
Chronic Dis 2009;6(2):A62.

40. Baicker K, Cutler D, Song Z. Workplace wellness programs can gener-
ate savings. Health Aff (Millwood) 2010;29(2):304–11.

41. Beresford SA, Bishop SK, BrunnerNL, et al. Environmental assessment
at worksites after a multilevel intervention to promote activity and
changes in eating: the PACE project. J Occup Environ Med
2010;52(S1):S22–S28.

42. Dejoy DM, Wilson MG, Padilla HM, et al. Process evaluation results
from an environmentally focused worksite weight management study.
Health Educ Behav 2011.

43. Patient Protection and Affordable Care Act. 111th Congress, 2d ses-

sion; 2010.

http://www.thecommunityguide.org/worksite/RRflunon-hcw.html
http://www.thecommunityguide.org/worksite/RRflunon-hcw.html
http://www.bls.gov/news.release/empsit.a.htm
http://www.referenceusa.com
http://www.bls.gov/oes/2007/may/oes_42660.htm#b00-0000
http://www.bls.gov/oes/2007/may/oes_42660.htm#b00-0000

	Improving Low-Wage, Midsized Employers’ Health Promotion Practices A Randomized Controlled Trial
	Background
	Methods
	Design
	Setting/Participants
	Recruitment Procedures
	Randomization Procedures
	Intervention
	Main Outcome Measures
	Data Analysis
	Implementation scoring
	Primary outcome analyses
	Cost analyses
	Intervention costs


	Results
	Participating Workplaces
	Intervention Delivery
	Change in Best-Practice Implementation
	Costs of Best-Practice Implementation
	Barriers to Best-Practice Implementation
	Intervention Costs

	Discussion
	Limitations and Strengths

	Conclusion
	References


