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Objectives. To determine whether (1) participating in HealthLinks, and (2) adding

wellness committees to HealthLinks increases worksites’ evidence-based intervention

(EBI) implementation.

Methods. We developed HealthLinks to disseminate EBIs to small, low-wage worksites.

From 2014 to 2017, we conducted a site-randomized trial in King County, Washington,

with 68 small worksites (20–200 employees). We assigned worksites to 1 of 3 arms:

HealthLinks, HealthLinks plus wellness committee (HealthLinks+), or delayed con-

trol. At baseline, 15 months, and 24 months, we assessed worksites’ EBI implemen-

tation on a 0% to 100% scale and employees’ perceived support for their health

behaviors.

Results. Postintervention EBI scores in both intervention arms (HealthLinks and

HealthLinks+) were significantly higher than in the control arm at 15 months (51%, 51%,

and 23%, respectively) and at 24 months (33%, 37%, and 24%, respectively; P< .001).
Employees in the intervention arms perceived greater support for their health at 15 and

24 months than did employees in control worksites.

Conclusions. HealthLinks is an effective strategy for disseminating EBIs to small

worksites in low-wage industries.

Public Health Implications. Future research should focus on scaling up HealthLinks,

improving EBI maintenance, and measuring impact of these on health behavior. (Am J

Public Health. 2019;109:1739–1746. doi:10.2105/AJPH.2019.305313)

Chronic diseases such as cancer and heart
disease are leading causes of death in the

United States.1 Evidence-based interventions
(EBIs) decrease risk for chronic disease and
illness by reducing or eliminating health risk
behaviors such as physical inactivity, unhealthy
eating habits, and smoking.2 Approximately
60% of people 16 and years and older are
currently employed,3 making worksites a good
channel to implementEBIs that address chronic
disease prevention and early detection. Un-
fortunately, small and low-wage worksites
have limited access to EBIs and face barriers
to implementation.4,5 Compared with larger
companies, small worksites are less likely to

offer EBIs to support cancer screening, healthy
eating, physical activity, or smoking cessation.6

Small worksites in low-wage industries are
least likely to offer EBIs and more likely to
have employeeswith low socioeconomic status
who are at increased risk for chronic diseases.7–9

Small worksites’ key barriers to imple-
menting EBIs include lack of time, accessi-
bility, and resources.10–12 These barriers limit
the extent to which these worksites adopt and
implement EBIs, but little research exists on
how to address them. A recent review of
worksite health promotion interventions for
low-wage worksites13 described interven-
tions that target both individual- and
organizational-level practices; most of these
interventions focused on individual-level out-
comes during evaluation. Research measuring
small worksites’ implementation and mainte-
nance of EBIs over time is limited.We build on
previous studies that have tested small worksite
interventions for weight maintenance or re-
duction14 by including EBIs that target a wider
range of health risk behaviors.

To address these barriers and increase
access to EBIs for small and low-wage
worksites, the University of Washington and
the American Cancer Society partnered to
develop HealthLinks. HealthLinks assesses
current worksite health promotion practices,
provides tailored recommendations for EBIs
from the Guide to Community Preventive Ser-
vices (e.g., increasing access to healthy food
options), and provides implementation sup-
port from a trained interventionist.2 EBIs
can take the form of policies, programs, or
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communications. Pilot studies conducted on
HealthLinks in Washington State demonstrated
significant short-term improvements in EBI
implementation.15,16 We tested the effect of
HealthLinks on worksites’ implementation and
maintenance of EBIs. Intervention worksites
received (1) HealthLinks, or (2) HealthLinks+,
which added worksite wellness committees (to
build internal capacity forEBI implementation).
We also measured employees’ perceived
worksite support for their health.

METHODS
Our eligibility criteria included worksite

size (20–200 employees) and industry based
on the North American Industry Classifica-
tion System code (accommodation and food
services; arts, entertainment, and recreation;
education; health care and social assistance;
other services excluding public administra-
tion; and retail trade) and location in King
County, Washington. We required that at
least 20% of employees report to a physical
worksite at least once perweek, becausemany
of the EBIs take place at theworksite. Because
half of new small businesses fail in their first 5
years,17 to minimize loss of enrolled com-
panies to business failure, we required the
worksite to have been in business for at least 3
years. Finally, worksites were ineligible if they
had a wellness committee (as we intended to
randomize worksites to form wellness com-
mittees or not, we needed to ensure that none
had a wellness committee at baseline).

Recruitment Procedures
The research team used 3 recruitment

methods: (1) a list of company meeting size
and industry eligibility criteria (n = 661)
purchased from Survey Sampling Inter-
national (Shelton, CT)18 and randomly
sequenced to ensure equal chance of contact,
(2) a list of eligible worksites provided by a
community partner (a health insurer; n = 79),
and (3) a relationship-based referral pipeline
generated from multiple community partners
(n = 111). Research staff initially contacted
worksites via telephone. All worksites were
contacted up to 15 times before being retired.
Of the 851 worksites we attempted to con-
tact, we screened 452 for eligibility. A detailed

description of these 3 recruitment approaches
is provided in Hammerback et al.19

All worksites interested in hearing more
about the study received an in-person visit
from 1 or 2 research staff, who providedmore
details about the study and participation re-
quirements. Employers choosing to enroll
in the study signed a memorandum of un-
derstanding with the research team; this
nonbinding written agreement summarized
the study timeline and expectations for the
employer and the research team. Worksites
were required to complete all baseline mea-
sures (described below) to enroll in the study.

Design
The HealthLinks trial was a 3-arm ran-

domized controlled trial with the primary
goals of testing HealthLinks’s effectiveness
(defined as significantly increasing worksites’
EBI implementation since baseline) in small
worksites in low-wage industries andwhether
adding wellness committees increases
HealthLinks’s effectiveness. The 3 arms were
(1) HealthLinks, (2) HealthLinks plus wellness
committees (HealthLinks+), and (3) delayed
control (these worksites had the opportunity
to participate in HealthLinks after completing
their final follow-up data at 24 months). The
primary outcome was the total EBI score,
defined as the degree (on a 0%–100% scale) to
which participating worksites implemented
HealthLinks-promoted EBIs. We also mea-
sured employees’ perceived support for their
health at their worksite. The secondary
outcomes of the study were employees’
health behaviors; findings for secondary
outcomes will be presented in a separate ar-
ticle. Worksites participated in the study for 2
years. Employers and employees provided
outcome measure data at baseline, 15 months
(following delivery of HealthLinks to inter-
vention study arms), and 24 months (the
time between follow-ups was a maintenance
period with minimal HealthLinks support for
the intervention study arms).

Research staff who did not have contact
with employers during recruitment and en-
rollment randomized worksites to 1 of the
3 study arms. We blocked randomization on
3 characteristics: worksite size (20–49 vs 50–
200), interventionist (interventionist 1 vs
interventionist 2), and industry (group 1: arts,
entertainment, and recreation; education; and

health care and social assistance vs group 2:
accommodation and food services, other
services excluding public administration, and
retail trade). We categorized industry groups
based on our past studies’ findings that some
industries are more likely to participate in
health promotion studies than are others.7,11

We wanted to ensure that industries likely to
be underrepresented (group 2) were evenly
distributed across study arms. The statistician
(K. C.G.C.) developed a random numbers
table based on these blocking criteria, and
the data manager (M. K.) assigned enrolled
employers to a study arm based on the ran-
dom numbers table. Research staff (K.H.,
A. P.) then informed the employer of their
assignment.

Intervention
HealthLinks. TheHealthLinks intervention

arm protocols are described in detail else-
where.20 Briefly, HealthLinks consisted of
4 phases: (1) assessment of the employer’s
current (baseline) implementation of cancer
screening, healthy eating, physical activity,
and tobacco cessation EBIs; (2) recommen-
dation of which EBIs to implement based
on responses to the assessment; (3) imple-
mentation of EBIs; and (4) maintenance of
EBIs. Phases 1 and 2 were completed in the
first 2months via in-personmeetings with the
employer. During phase 3, which took place
over the remainder of the 15-month inter-
vention period, the interventionist worked
with the employer to focus on implementing
3 to 5 EBIs selected by the employer during
phase 2. For example, an employer might
draft a stricter tobacco policy, kick off an
evidence-based physical activity program, and
begin communicating regularly to employees
about recommended cancer screenings.

To support EBI implementation, the in-
terventionist offered monthly check-in calls
or e-mails and gave the employer toolkits that
included checklists, how-to guides, template
policies, posters, brochures, and sample
e-mail text. The toolkits’ purpose was to
make each EBI as turnkey as possible for
employers to implement; they also helped
standardize how each EBI should be imple-
mented across employers. The employer
could also request other support, such as brief
presentations for employees about specific
EBIs. Phase 4 took place over months 16
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through 24. During this maintenance phase,
the employer could request assistance from
the interventionist, but the interventionist did
not initiate contact.

HealthLinks+. Employers assigned to
HealthLinks+ received the same procedures
as those described. In addition, the inter-
ventionist provided toolkit resources and
in-person support to form a worksite well-
ness committee. The role of the wellness
committee was to lead worksite efforts to
implement EBIs. Support from the inter-
ventionist included attending initial com-
mittee meetings, assisting employers with
drafting a mission statement or goals, and
drafting communications to recruit em-
ployees to serve on the committee. Whereas
withHealthLinksworksites the interventionist
generally interacted with a single point of
contact, with HealthLinks+ worksites she
partnered with both the main contact and the
wellness committee.

Measures
We collected information about the

characteristics of the worksite using the
Worksite Profile survey. This survey mea-
sured worksite industry, size, average annual
salary, annual employee turnover, and per-
centage of workforce employed full time,
insured by the employer, and belonging to
a union. It also captured workforce demo-
graphic characteristics (race/ethnicity, age,
and gender) and whether the worksite was
the company’s headquarters.

The Implementation Survey characterized
worksite implementation of EBIs promoting
cancer screening, healthy eating, physical
activity, and tobacco cessation. We assessed
the primary outcomes for this study using this
survey. For each EBI, the survey included 5 to
10 items assessing level of implementation.
We combined items using a weighted algo-
rithm to form an implementation score from
0.00 to 1.00 for each EBI, with 0.00 indicat-
ing no implementation and 1.00 indicating
full implementation.

We collected surveys from employees at
baseline, 15 months, and 24 months. The
Employee Survey measured employees’
perceived support for specific health behav-
iors (healthy eating, physical activity, tobacco
cessation, and cancer screening) and for living
a healthy life overall, and several other

measures not relevant to the present article.
We offered the surveys in the 4 most
common languages in King County—
English, Spanish, traditional Chinese,
and Vietnamese.21

Data Collection Procedures
We administered theWorksite Profile and

Implementation surveys at baseline to our
main contact at eachworksite either in person
or by telephone before randomization. We
administered these surveys again at 15months
and 24 months by telephone and each time
offered the main contacts a cash incentive
($20) to thank them for their time.

We administered the employee surveys
at each worksite at the same intervals. We
promoted the survey to employees in advance
using the communication channels the em-
ployer believed would reach the most em-
ployees. We offered all employees who were
eligible (able to read 1 of the 4 survey languages,
older than 20 years) and willing to participate
a small cash incentive ($5) to complete the
survey. The survey was anonymous, and
employees were not required to participate.

Data Analysis
We performed descriptive statistical ana-

lyses, in which we summarized the general
characteristics of the participants using fre-
quencies and percentages for categorical vari-
ables and means and standard deviations for
continuous variables. For Table 1, the P values
are for testing equality of means in 3 groups
using analysis of variance for continuous vari-
ables and the c2 test for categorical variables.

For both the primary and the secondary
outcomes, we analyzed the longitudinal tra-
jectories of outcomes over 3 time points.
Because data from the same worksite are
correlated at those 3 time points, and data
from employees within a single worksite are
correlated, we analyzed the data using gen-
eralized estimating equations with an ex-
changeable correlation structure. We used a
robust standard error to ensure proper in-
ference should the working correlation
structure bemisspecified. All models included
block randomization variables (size and in-
dustry). For Tables 2 and 3, theP values are for
testing equality of mean outcomes comparing
the intervention groups with the control
group after intervention, at both 15 and 24

months, using theWald test followingmodels
fit from generalized estimating equations. All
analyses were performed in Stata version 14.22

RESULTS
Of the 187 eligible employers, 78 (41.7%)

agreed to participate in the trial and provided
baseline data; these worksites’ characteristics
are described elsewhere.20 In this article, we
present data for 68 worksites that completed the
entire trial and provided 24-month follow-up
data (Figure 1 presents a CONSORT [Con-
solidated Standards of Reporting Trials] dia-
gram). All 68 worksites participated in the
employee surveys at baseline. Five worksites did
not administer the final follow-up employee
surveys; we included Employee Survey data
from the 63 worksites that administered
employee surveys at all 3 time points in
our analyses.

Table 1 presents baseline characteristics
as reported by the worksites’ main contact
for the study (usually the human resources
manager). Twenty-one worksites were ran-
domized to the control arm, 24 to the
HealthLinks arm, and 23 to the HealthLinks+
arm.On average, worksites had 75 employees
(SD= 48), with an average annual salary of
$39 041 (the average annual salary in King
Countywas $72 764 in 2015).23 Themajority
of worksites (59%) were not for profit, and
almost all (96%) offered health insurance
to their employees. More than half of the
worksites were from the education or health
care and social assistance industries.

The worksites’ main contacts reported
demographic characteristics for their entire
workforce (Table 1). Race and ethnicity were
similar to overall race and ethnicity for King
County, with our study population including
a higher proportion of African Americans
(10%) and Latinos (13%) than did King
County (7% and 10%, respectively) and a
smaller proportion of Asian Americans and
Native Hawaiian or Pacific Islanders (13%)
than did King County (19%).24

Evidence-Based Interventions
Implementation

Table 2 presents individual EBI scores
as well as scores for EBIs grouped by type
(policy, program, and communication).
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TABLE 1—Worksite and Employee Characteristics: Worksite Profile Survey: King County, WA; 2014–2017

Variable
Control (n = 21), Mean 6SD

or No. (%)
HealthLinks (n = 24), Mean 6SD

or No. (%)
HealthLinks+ (n = 23), Mean 6SD

or No. (%)

Company characteristics

Total employeesa 75.81 647.01 71.38 643.49 77.39 653.66

Annual salary, $ 37 031.00 611 369.60 36 206.00 68655.51 43 866.83 614 603.15

% Full-time employees 71.69 625.01 76.04 622.74 76.17 624.86

% Union membership 0.00 60.00 7.05 622.40 2.70 612.50

Company tax status

Nonprofit 13 (61.90) 13 (54.17) 14 (60.87)

For profit 8 (38.10) 11 (45.83) 9 (39.13)

Company offers health insurance to employees 19 (90.48) 24 (100.00) 22 (95.65)

Company is self-insured 0 (0.00) 1 (4.17) 1 (4.35)

Employees eligible for health insurance 85.56 617.04 84.17 616.96 81.41 617.53

Employees enrolled in health insurance 82.21 617.51 81.71 616.08 81.41 617.53

Industryb

Accommodation and food services 3 (14.29) 2 (8.33) 2 (8.70)

Arts, entertainment, and recreation 0 (0.00) 0 (0.00) 2 (8.70)

Educational services 3 (14.29) 2 (8.33) 2 (8.70)

Health care and social assistance 8 (38.10) 12 (50.00) 11 (47.83)

Other (except public administration) 7 (33.33) 3 (12.50) 3 (13.04)

Retail trade 0 (0.00) 5 (20.83) 3 (13.04)

Employee demographics

Age, y

18–44 65.21 620.86 66.24 621.44 64.14 618.33

45–64 32.31 619.93 29.86 620.21 31.27 616.31

‡ 65 2.48 62.82 3.90 64.05 4.59 66.43

Sex

Male 25.50 615.84 41.55 625.10 34.50 621.13

Female 74.49 615.84 58.41 625.04 65.50 621.13

Race

White 64.53 622.14 66.14 628.56 66.95 627.89

Black 11.07 614.98 8.33 610.19 9.85 616.07

American Indian/Alaska Native 1.29 62.81 1.65 66.68 0.53 61.02

Asian/Pacific Islander 13.47 69.53 15.75 622.84 11.15 619.93

Multiracial 3.79 64.84 3.81 65.63 4.95 66.84

Other 4.07 65.06 5.10 613.83 3.45 66.55

Ethnicity: Hispanic/Latino 10.23 612.68 13.45 619.39 14.64 619.99

Languagec

English 96.85 66.52 96.04 69.64 91.27 618.26

Spanish 5.87 65.69 9.18 611.67 24.00 624.27

Chinese 3.50 63.73 1.00 62.00 2.60 63.71

Vietnamese 1.00 61.41 1.83 64.02 2.50 65.00

Other 4.60 69.21 0.40 60.89 8.50 612.02

Note. Study population n =68. Worksite characteristics drawn from baseline measures. No variables differed significantly between arms.
aOne worksite reported <200 employees at screening and then reported 239 employees after enrollment. We allowed them to participate in
the trial; dropping them from the study analyses did not result in any meaningful changes to results.
bIndustry as identified by North American Industry Classification System code.
cTotal exceeds 100% because of report of bilingual employees speaking both English and another language.
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Overall, EBI implementation scores for
policies, programs, or communications at
baseline were similar and low, with total
scores averaging 19% across all worksites. The

exception was food policy implementation;
control worksites had a higher score (40%)
than did HealthLinks (21%) or HealthLinks+
(34%) worksites at baseline (P= .009). At

both 15 and 24 months, EBI implementation
increased significantly in both intervention
arms for program, communication, and total
EBI scores (all P < .001). Program scores

TABLE 2—Evidence-Based Interventions Implementation Scores by Wave and Arm: King County, WA; 2014–2017

Policy, Program,
Communication

Baseline Score 6SD 15-Month Score 6SD 24-Month Score 6SD

Control HealthLinks HealthLinks+ Control HealthLinks HealthLinks+ Control HealthLinks HealthLinks+ P a

Policy

Tobacco 0.67 60.27 0.67 60.24 0.71 60.22 0.79 60.23 0.78 60.22 0.83 60.19 0.85 60.19 0.79 60.23 0.84 60.019 .77

Food 0.40 60.017 0.21 60.23 0.34 60.21 0.42 60.21 0.37 60.027 0.50 60.21 0.39 60.23 0.36 60.27 0.50 60.22 .07

Beverage 0.66 60.25 0.69 60.31 0.64 60.33 0.69 60.20 0.80 60.22 0.74 60.32 0.68 60.25 0.81 60.27 0.76 60.28 .19

Physical activity 0.19 60.12 0.17 60.10 0.17 60.09 0.24 60.17 0.20 60.13 0.25 60.14 0.24 60.17 0.21 60.12 0.20 60.14 .8

Total 0.48 60.10 0.43 60.13 0.47 60.13 0.54 60.11 0.54 60.12 0.58 60.14 0.54 60.12 0.54 60.12 0.57 60.14 .22

Program

Physical activity 0.07 60.23 0.03 60.13 0.05 60.18 0.10 60.24 0.67 60.41 0.64 60.45 0.08 60.25 0.24 60.36 0.32 60.42 < .001

Communication

Quitline 0.04 60.18 0.10 60.29 0.03 60.13 0.04 60.16 0.31 60.39 0.19 60.33 0.07 60.21 0.27 60.36 0.08 60.22 < .001
Tobacco 0.00 60.00 0.03 60.13 0.03 60.13 0.00 60.00 0.14 60.32 0.05 60.17 0.03 60.14 0.15 60.30 0.03 60.13 .15

Beverage 0.04 60.18 0.03 60.17 0.07 60.22 0.15 60.32 0.30 60.37 0.41 60.41 0.16 60.34 0.17 60.30 0.34 60.40 .06

Healthy eating 0.10 60.26 0.07 60.23 0.09 60.23 0.03 60.14 0.47 60.38 0.51 60.43 0.12 60.30 0.27 60.37 0.35 60.41 < .001
Physical activity 0.03 60.10 0.08 60.19 0.03 60.09 0.08 60.16 0.49 60.31 0.49 60.40 0.11 60.24 0.16 60.25 0.36 60.39 < .001
Breast, cervical,

colorectal free

screening program

0.00 60.00 0.00 60.00 0.00 60.00 0.00 60.00 0.08 60.22 0.10 60.25 0.00 60.00 0.03 60.13 0.03 60.13 .03

Cancer 0.03 60.14 0.03 60.14 0.10 60.27 0.00 60.00 0.29 60.36 0.28 60.39 0.00 60.00 0.17 60.31 0.24 60.37 < .001
Total 0.04 60.11 0.05 60.14 0.05 60.11 0.05 60.06 0.33 60.19 0.31 60.24 0.07 60.13 0.19 60.20 0.23 60.026 < .001

Total score 0.20 60.11 0.17 60.08 0.19 60.09 0.23 60.10 0.51 60.18 0.51 60.20 0.23 60.11 0.33 60.18 0.37 60.22 < .001

Note. n = 68 worksites. Scores are implementation scores; range =0.0–1.0.
aP value reflects testing whether the average outcome in the intervention groups are different from the control group at both 15 and 24 months after the
intervention.

TABLE 3—Employees’ Perception of Worksite Support for Healthy Behavior by Arm and Wave: King County, WA; 2014–2017

Baseline (n = 2678), Mean 6SD 15 Months (n = 2613), Mean 6SD 24 Months (n = 2328), Mean 6SD

Item
Control
(n = 792)

HealthLinks
(n = 945)

HealthLinks+
(n = 941)

Control
(n = 750)

HealthLinks
(n = 959)

HealthLinks+
(n = 904)

Control
(n = 712)

HealthLinks
(n = 794)

HealthLinks+
(n = 822) P

My worksite supports me in

trying to eat healthy foods

and drink healthy beverages.

3.22 60.94 3.15 61.05 3.27 60.97 3.24 60.93 3.42 60.97 3.61 60.88 3.26 60.98 3.39 60.96 3.57 60.89 .003

My worksite supports me in

trying to live an active life.

3.18 60.90 3.16 61.03 3.19 60.96 3.17 60.87 3.43 60.99 3.61 60.88 3.17 60.92 3.34 60.96 3.55 60.92 < .001

My worksite supports me in

trying to quit using tobacco.a
3.57 61.34 3.50 61.44 3.45 61.29 3.31 61.33 3.72 61.32 3.71 61.10 3.77 61.23 3.66 61.18 3.60 61.34 .25

My worksite supports me in trying

to obtain the recommended

cancer screenings.

2.75 60.96 2.69 61.07 2.80 60.99 2.74 60.97 2.83 60.99 2.92 60.96 2.71 61.02 2.79 61.01 2.97 60.95 .032

Overall, my worksite supports

me in living a healthier life.

3.35 60.88 3.33 61.03 3.34 60.95 3.39 60.86 3.56 60.94 3.74 60.84 3.36 60.94 3.51 60.95 3.68 60.85 < .001

Note. All items were answered using Likert-type scales: 1 = strongly disagree to 5 = strongly agree.
aThese analyses were restricted to current tobacco users.
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increased the most at 15 months, from 3% to
67% in the HealthLinks arm and from 5% to
64% in the HealthLinks+ arm. At 24 months,
program, communication, and total EBI
scores had decreased in both intervention
arms butwere still higher than the control arm
scores. By contrast, policy scores increased in
all study arms, largely driven by increases in
tobacco policy; neither intervention arm
showed a significant impact on policy EBI

scores compared with control worksites
(P= .22).

Employee Perceptions
We received 2678 employee surveys at

baseline, 2613 at 15 months, and 2328 at 24
months. Response rates for all employees
ranged from 51% (24 months) to 58%
(baseline); response rates for employees at the

worksite for 50% or more of the time ranged
from 71% (24 months) to 81% (baseline; we
calculated this second response rate because
surveys were administered to employees at
the physical worksite). Compared with em-
ployees in controlworksites, employees in the
intervention worksites perceived increased
worksite support for consuming healthy food
and beverages, “living an active life,” getting
recommended cancer screenings, and “living

Assessed for eligibility (n = 452) 

Excluded (n = 374)
Not meeting inclusion criteria (n = 265)
Declined to participate (n = 109)
Other reasons (n = 0)

Allocated to HealthLinks (n = 28) 
Received allocated intervention
(n = 28)
Did not receive allocated
intervention (n = 0)

Allocation 

Analysis

Follow-Up

Randomized (n = 78)

Enrollment

Allocated to delayed control (n = 24)Allocated to HealthLinks+ (n = 26) 
Received allocated intervention
(n = 26)
Did not receive allocated
intervention (n = 0)

Lost to follow-up (n = 0)

Discontinued intervention (n = 4)
Withdrew for unknown reasons
(n = 4)

Lost to follow-up (n = 0)

Discontinued intervention (n = 3)
Main contact left company (n = 1)
Withdrew for unknown reasons
(n = 2)

Lost to follow-up (n = 2)

Went out of business (n = 1)
Main contact left company (n = 1)

Analysed (n = 24)

Excluded from analysis (n = 0)

Analysed (n = 23)

Excluded from analysis (n = 0)

Analysed (n = 21) 

Excluded from analysis (n = 1; did
not provide 15-month data)

Note. CONSORT =Consolidated Standards of Reporting Trials.

FIGURE 1—CONSORT Flow Diagram of the Randomized Controlled Trial: King County, WA; 2014–2017
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a healthier life” at 15 and 24months (Table 3;
all P < .001). We restricted analyses for per-
ceived support for tobacco cessation to em-
ployees who reported current tobacco use;
there were no significant differences in per-
ceived support for tobacco cessation across
study arms (Table 3; P= .25).

Forming and Maintaining Wellness
Committees

We conducted an ancillary analysis re-
stricted to the 52 worksites that formed and
maintained wellness committees in alignment
with their assignment to study arm. Eleven
worksites in the HealthLinks+ arm either
never formed a wellness committee or were
unable to sustain it for 24 months. A few
worksites in the HealthLinks arm reported
having a wellness committee at either 15- or
24-month follow-up (n= 5). In this restricted
analysis, worksites in the HealthLinks+ arm
had higher EBI implementation scores at 15
and 24 months (64% and 54%, respectively)
than did worksites in the HealthLinks arm
(51% and 31%, respectively; P £ .001).

DISCUSSION
The HealthLinks intervention significantly

improved EBI implementation in small
worksites from low-wage industries. These
employers have limited capacity for health
promotion andmanyof their employees are at
risk for health disparities. Both HealthLinks
intervention groups significantly improved
EBI implementation at 15 months; at 24
months, after a 9-monthmaintenance period,
their implementation scores decreased but
were still higher than those of control
worksites. When we limited our analysis
of EBI implementation to worksites that
complied with their wellness committee
assignment, we saw significantly higher
implementation of EBIs in the HealthLinks+
arm at both 15 and 24 months and less
backsliding at 24 months. However, only
52% of the worksites assigned to the
HealthLinks+ arm were able to form and
sustain wellness committees for 24 months.

Employee survey data validated em-
ployers’ reports of EBI implementation.
Employees of intervention worksites re-
ported increased support for healthy eating,

physical activity, cancer screening, and their
overall health over the course of the study. In
qualitative studies with similar employee
populations, we found that employees gen-
erally do not perceive that their employer
supports their health andwouldwelcome that
support.25,26 Our previous research also
suggests that employees’ perceived worksite
support for their overall health and physical
activity is associated with presenteeism, such
that higher levels of perceived support are
associated with lower levels of presenteeism
even after controlling for demographic
characteristics and health behavior.27

Limitations and Strengths
This study has several limitations. First,

there was a major implementation challenge
during the trial: 1 of the HealthLinks inter-
ventionists could not continue her work
on the project. The worksites served by this
interventionist experienced delays as we hired
and trained a new interventionist. We ex-
perienced turnover with our primary contacts
in a significant minority of our worksites
(38%), and this turnover often created chal-
lenges with continuing implementation in
the intervention groups and with completing
measures in all groups. We recruited 78
worksites and were able to maintain 68
through the final follow-up. Although losing
10 worksites is a limitation, we also view
retaining 87% of our original participants as a
strength, especially in light of the challenges
we have described.

We conducted the employee surveys as
serial cross-sectional surveys at the 3 mea-
surement time points; we were able to see a
snapshot of each worksite’s employees at each
time point, but we were unable to track in-
dividual employees’ perceptions of support
over time. This meant that we had different
groups of employees at each time point, as
these are high turnover worksites.

This study also has several strengths. We
used a rigorous randomized design to test 2
different versions of HealthLinks, and we in-
cluded a maintenance period to see whether
EBI implementation “sticks” after Health-
Links ends. Our findings suggest that
HealthLinks is effective with and without
a wellness committee, especially in the
short term. Our findings also suggest that
wellness committees may help with initial

implementation and with maintaining
implementation after formal HealthLinks
support ends. However, the number of
worksites in the wellness committee armwho
failed to form or maintain a wellness com-
mittee suggests that many worksites found
starting and maintaining these committees
very challenging. Another possibility is that
maintaining the wellness committee was
an indicator of worksites’ commitment to
implementing EBIs, rather than a facilitator. It
is also possible that worksites in some in-
dustries may be more predisposed to form
wellness committees than are others; all 5 of
the worksites in the standard HealthLinks arm
that formed wellness committees were in the
health care and social assistance industry. By
contrast, the 11 worksites in the wellness
committee arm that did not form or maintain
wellness committees were spread across 5
different industries (including health care and
social assistance).

We were able to recruit and serve a
high-need population of worksites that is
underserved in terms of evidence-based
workplace wellness programs and opportu-
nities. Our employee population had salaries
lower than the county median salary, sug-
gesting that partnering with small and
low-wage worksites can be an effective
strategy for reaching populations experienc-
ing health disparities.

Directions for Future Research
We discuss 2 directions for future research

related to HealthLinks and other programs to
help small worksites start or improve wellness
programs. First, our findings suggest that
wellness committee implementation may
support EBI implementation and that many
worksites struggled to form or maintain
wellness committees. We need to learn more
about (1) the essential aspects of wellness
committees that support EBI implementation
versus the aspects or tasks that are less helpful,
and (2) how to support worksites to form and
maintain wellness committees. This line of
research may be especially important for
helping worksites maintain EBIs after active
implementation support ends.

The second area of future research involves
strategies for effectively disseminating
HealthLinks. Our primary contacts from the
worksites were clear that the interventionist is
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a key part of HealthLinks’s effectiveness; most
did not believe that a self-directed approach
(e.g., just giving the employers our toolkits
or a Web site) would have worked for them.
We are currently exploring models of train-
ing and supporting HealthLinks interven-
tionists in a variety of settings to expand the
program’s reach to other counties and states.

Public Health Implications
The HealthLinks trial shows that small

worksites in low-wage industries can adopt
and implement EBIs, potentially benefitting
employees who likely have low wages and
face health disparities. This is not a light-touch
intervention; these worksites need tools
(which can be disseminated electronically)
but also real-time assistance and nudging to
implement EBIs. Small worksites do not have
slack resources; we doubt that attempting to
scale upHealthLinks via a profit-driven model
that costs employers a substantial amount of
money would reach underserved worksites
and employees. We are exploring public and
nonprofit partnerships to scale upHealthLinks,
whichwill be rebranded asConnect toWellness,
and reach more worksites to improve their
support for their employees’ health.
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