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Abstract: Participatory methods used in Total Worker Health® programs have not been well studied,
and little is known about what is needed to successfully implement these programs. We conducted
a participatory health promotion program with grocery store workers using the Healthy Workplace
Participatory Program (HWPP) from the Center for the Promotion of Health in the New England
Workplace. We recruited a design team made up of six line-level workers and a steering committee
with management and union representatives; a research team member facilitated the program. Using
a formal evaluation framework, we measured program implementation including workplace context,
fidelity to HWPP materials, design team and steering committee engagement, program outputs,
and perceptions of the program. The HWPP was moderately successful in this setting, but required
a substantial amount of worker and facilitator time. Design team members did not have the skills
needed to move through the process and the steering committee did not offer adequate support
to compensate for the team’s shortfall. The evaluation framework provided a simple and practical
method for identifying barriers to program delivery. Future studies should address these barriers to
delivery and explore translation of this program to other settings.

Keywords: Total Worker Health; participatory methods; program implementation; organizational
readiness; process evaluation; logic model

1. Introduction

More than one-third of current U.S. workers suffer from at least one chronic disease, including
heart disease, cancer, diabetes, stroke, and musculoskeletal disorders [1,2]. Working adults with
chronic disease are more likely to have a reduced working capacity and greater difficulty staying at
work than their healthy peers [3,4]. These chronic health conditions have an enormous impact in the
lives of workers, but they also place a burden on their employers [3,5]. Healthy behaviors can reduce
the effects of chronic conditions for better work (fewer missed days, increased productivity) and health
(less musculoskeletal pain, improved mental health) outcomes [5-10].

The workplace is an ideal place for supporting healthy behaviors, since workers spend
a large portion of their day in the work environment and coworkers and supervisors can provide
substantial support. Traditionally, worksite health promotion programs have been separate from
other occupational health and safety efforts, and usually target only the individual, ignoring work
organization and work environment factors that affect worker behavior. The National Institute for
Occupational Safety and Health (NIOSH's) Total Worker Health® (TWH) approach highlights the need
for “policies, programs, and practices that integrate protection from work-related safety and health
hazards with promotion of injury and illness prevention efforts to advance worker well-being” [11].
The TWH approach recognizes that work is a social determinant of health, and that workplace factors
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such as work hours, relationships with coworkers and supervisors, and access to health and wellness
programs have important effects on worker health and well-being. Further, TWH principles recognize
the Hierarchy of Controls framework to illustrate that system-level interventions are more effective
than individual-level interventions [12].

Regardless of the level of intervention, the most effective interventions are those that take into
consideration the unique characteristics and perspectives of the end users [13,14]. Participatory
methods such as Participatory Action Research and Participatory Ergonomics promote the inclusion
of end users in the intervention development process [14-20]. These end users may be line-level
workers who directly benefit from the intervention, managers or others who implement and monitor
interventions, or others who are impacted by the interventions in some way. Including these users
in the process allows their perspectives to be considered in identifying both workplace health
hazards and possible barriers to adopting or participating in the planned interventions. Participatory
methods are increasingly being used in Total Worker Health research and practice [14,17,21-28].
The most thoroughly studied participatory program in the TWH literature to date is the Healthy
Workplace Participatory Program (HWPP) developed by the Center for the Promotion of Health in the
New England Workplace (CPH-NEW). The HWPP is a worker-management participatory program
designed to develop solutions for workplace problems that involve front-line workers. The freely
available online program includes step-by-step guidance for assembling the participants, identifying
problems, and developing and implementing solutions. The developers note the importance of
organizational readiness and leadership support, and have recently developed a checklist to measure
organizational readiness as well as a Process Evaluation Rating Sheet (PERS) and Management
Dashboard [18,29]. This promising and relatively new program has been used in various work
settings including corrections facilities, real estate, non-profit healthcare and social assistance agencies,
and state government executive offices [28,30]. Publications to date provide little practical advice
for implementing the HWPP program (e.g., characteristics most important for success, total time
commitment, expectations of the design team, facilitator role). Further, the TWH literature as a whole
discusses the utility of participatory approaches, but offers little guidance on how to comprehensively
evaluate both implementation and efficacy of these programs while simultaneously considering the
contexts in which they are delivered [12,13,31,32].

We sought to evaluate the feasibility of conducting a participatory health promotion program
in a retail grocery store setting. We partnered with a regional grocery store chain who expressed
interest in supporting their workers” health. Using the HWPP as a facilitation guide, we formed a
team of grocery store workers and evaluated their ability to create meaningful and relevant workplace
health activities that promote and support healthy behaviors in their workforce. The purpose of
this paper is twofold: (1) to inform others considering a participatory intervention by describing the
implementation of this HWPP program, and (2) to describe a framework for evaluating complex TWH
interventions, such as the HWPP.

2. Materials and Methods

2.1. Overview and Employer Context

This study was an extension of a partnership with a labor union and several regional grocery
store chains who had participated in a preliminary study examining workplace factors related to
health behaviors and obesity [33,34]. Upon completion of that study, we approached our partners
about piloting the HWPP in one store. We explained that the goal of the program was to develop and
implement health and wellness initiatives to promote health in the workplace setting and support
workers’ efforts to make positive health changes; one of the grocers agreed to participate.

The study period was from September 2014 to June 2016, during which time we piloted the HWPP
program, collected process measures, and collected baseline and follow-up worker assessments by
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surveys and focus groups. The Institutional Review Board at Washington University approved all
research activities and all participants provided informed consent.

2.2. Program Description

2.2.1. HWPP Model and IDEAS Tool

The HWPP model includes a design team made up of front-line workers and a steering committee
comprised of multiple management levels [35]. These two teams work together, with the help of
a program facilitator, to create health and wellness activities for their workplace. The model uses the
Intervention Design and Analysis Scorecard (IDEAS Tool) which includes seven steps: (1) identify
problems and contributing factors, (2) develop intervention objectives and activities, (3) set selection
criteria, (4) apply selection criteria, (5A) rate intervention activities, (5B) select intervention activities,
(6) plan and implement intervention activities, and 7) monitor and evaluate intervention activities [21,
36]. With the guidance of the facilitator, the design team works through these steps using worksheets
to create intervention options (Steps 1-5A) to present to the steering committee (Step 5B); both teams
work together to implement and monitor the intervention activities (Steps 6-7).

2.2.2. Planning & Roles

At study initiation, the research team met with the grocer’s management to describe the study and
outline the project’s goal: To trial a participatory process as a method to generate ideas that promote
worker health. They outlined the rationale for participatory programs and discussed the expectations
and roles of both the employer (i.e., grocer) and research team. The grocer was willing to trial the
program in one store and agreed to: (1) help form a representative steering committee and design
team; (2) assist with scheduling design team meetings and allowing design team members to meet
during work hours, provided they clock out for meetings; (3) provide a meeting space; and (4) provide
access to store workers for data collection. It was expected that the research team would assume
responsibility and costs for program facilitation and data collection. The research team also made the
decision to pay design team members for their time to attend meetings since they were not able to
meet on paid work time; they were paid $25 per meeting.

A research team member with experience in workplace interventions and group facilitation
served as the facilitator; two additional research team members assisted in program development
and attended meetings to collect process measures. The facilitator’s role was to guide the Design
Team through the IDEAS Tool by teaching them the process, planning and running team meetings,
and acting as a liaison between the Design Team & Steering Committee. Along with the research
team, the facilitator created an agenda and timeline based on the IDEAS Tool and activities from the
HWPP toolkit [36]. The initial program plan consisted of seven, one-hour meetings over the course of
nine weeks, with two optional meetings scheduled if needed to complete steps 1-5A of the IDEAS
Tool. Considering that the program was initiated within the context of a time-limited research study,
the facilitator’s goal was to complete one or two cycles of the IDEAS Tool with the Design Team and
identify a leader from among the group who could assume the facilitator role and thus ensure program
sustainability beyond the study period. Additionally, the HWPP model suggests that employers
collect baseline data on the workforce characteristics and health status, and environment or work
processes that would aid the design team to creating meaningful interventions [35]. The research
team took responsibility for collecting this data; we conducted worker surveys (1 = 120) and focus
groups (1 = 19) to gather information about current health status, behaviors, and health beliefs of store
workers, as well as information about existing workplace supports for health [37-44]. The Design
Team’s main role was to complete the IDEAS Tool worksheets, creating intervention options relevant
to their work environment to present to the Steering Committee for consideration. After Steering
Committee approval, the Design Team was to work together with the Steering Committee to finalize
and implement intervention activities. While the majority of the program was designed to take place
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during team meetings, design team members were expected to complete ‘homework’ tasks between
meetings in order to increase productivity during meeting time; these homework tasks were to take
approximately 30-60 min to complete each week.

2.2.3. Experience Map

The research team used experience mapping as way to present the baseline data to the design
team in a simple and meaningful way. To complement the survey and focus group data already
collected, design team members were asked to complete a store mapping activity in which they drew
their store layout and mapped their routes throughout the workday, noting their perceptions of the
positive, neutral, and negative impacts on their health. The totality of the formative research was
synthesized by the research team and used to create an experience map (Figure 1) that was presented
to the design team to use throughout the program [45].

Figure 1. Experience Map.

The experience map’s central focus was a persona describing “a day in the life of a grocery
store employee.” This story included both work and non-work time to highlight the importance of
examining both workplace and personal factors to understand health behaviors and outcomes. Also
included in the map was quantitative data from the surveys as supporting evidence for the persona,
including disease and symptom rates (e.g., obesity, diabetes, back pain), information about current
health behaviors (e.g., diet and exercise), and perceptions of workplace influences on health and
organizational commitment to employee health. We used a variety of graphics and images to convey
ideas and emotions that are not easily expressed in words and numbers. This enabled the research
team to present complex information back to the design team in simple graphic format which they
could easily digest and utilize to efficiently identify health priorities and goals, workplace barriers to
health, and opportunities for intervention.

2.2.4. Design Team and Steering Committee Recruitment

Store workers volunteered for the design team at the time they completed their baseline survey.
Because the program is largely driven by the design team, it was essential that we included workers
who were interested in the topic and therefore more likely to remain engaged throughout the process.
We used the selection criteria outlined in the HWPP Toolkit as a guide for identifying and selecting six
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to eight workers with the help of store management [46]. The HWPP suggested that team members
should (1) represent all line-level jobs and task environments, (2) represent the demographics of
line-level workers, (3) be committed to health and safety and/or improving the workplace, (4) be
willing to work together, (5) be open to learning new skills, (6) be able to function as an opinion leader,
and (7) be able to meet on a regular basis (missing no more than two meetings). The HWPP also
provided guidance on selection of the Steering Committee indicating that they should (1) occupy
different levels and roles within the organization, (2) be knowledgeable, or interested, in the area
of health promotion/protection, (3) have authority to authorize programs and funding as needed,
(4) represent and have the respect of a large number of the workforce, (5) be able to coordinate
activities of the Healthy Workplace Project with standing committees. When we formed the steering
committee [47], we sought approval and participation from the two larger union locals because eligible,
unionized workers received health benefits through their union; a representative from these locals
agreed to participate. The steering committee also included the storefront supervisor (as a proxy for
the store manager), a representative from corporate labor relations, and a representative from corporate
human resources. We did not include representatives from the other unions due to the small number
of workers they represented.

2.3. Process Evaluation

2.3.1. Logic Model

We created a logic model to guide our evaluation of the HWPP implementation process (Figure 2).
We adapted this model from our previously published work in participatory ergonomics [48,49] and
incorporated elements that are common in program evaluation [50-52].

Figure 2. Logic model for evaluating the Healthy Workplace Participatory Program (HWPP).

The logic model begins at the left with “Pre-Implementation” elements (i.e., organizational
knowledge, readiness, dedicated resources, and leadership commitment) in order to assess the
preparedness of the workplace to initiate a TWH program. This allows the researcher to provide the
necessary training and education on TWH before the program begins, creating the foundation for
program implementation. The next section shows elements related to the program implementation
process, including the inputs (i.e., the resources put into the project), activities (i.e., what the program
entails), and outputs (i.e., what was accomplished). The right side of the model shows efficacy
measures including the short-term, intermediate, and long-term outcomes the program is indented
to produce. All elements are imbedded within the organizational context, which may directly or
indirectly influence program or intervention success. Although the model may coincide with time, it is
not intended to be a linear evaluation, but rather a continuous, iterative process. As indicated by the
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brackets, the evaluation of outputs and outcomes will be fed back to inform inputs and activities. This
circular process allows periodic evaluation and adjustment of the program as necessary. The evaluation
in this paper focuses specifically on the implementation process within the context of a unionized
grocery store setting. Due to time and resource limitations, we did not measure pre-implementation
elements or program efficacy.

2.3.2. Data Collection

To measure program implementation, the research team collected both qualitative and quantitative
data using multiple tools. For each design team meeting, the research team completed field logs and
debriefing notes to measure dose (frequency and duration of meetings) and fidelity to the HWPP
materials and IDEAS Tool, and rated four dimensions of team member engagement (offered new ideas
during meetings, actively participated in meeting, completed homework, and discussed projects with
co-workers) on a 3-point scale (0 = no; 0.5 = somewhat; 1 = yes). The design team also rated their own
participation and completed meeting reflections [53]. After the completion of the program, the design
team members completed semi-structured interviews and a short survey to record final perceptions of
both the program and the team’s ability to move forward with implementing solutions without the
support of the research team. All store workers were surveyed about their awareness and utilization
of the implemented activities three months after they were implemented. The survey asked what
changes related to health and wellness they had noticed in their store over the study period, and if they
had participated in any of the health activities. We asked if any of the activities “helped them improve
(their) eating/and or exercise habits,” what limitations prevented them from participating in the health
activities listed, and if the activities were relevant to their life. We also conducted semi-structured
interviews with five store workers to further gauge their perceptions of the activities implemented in
their workplace.

2.3.3. Data Analysis

We used SPSS v. 23 (IBM, Armonk, NY, USA) to run descriptive statistics for baseline
demographics and with store worker follow up surveys for program reach metrics (i.e., awareness
and use of activities). We rated all process components according to the measures described in our
logic model. A process measure of design team participation was the average rating of each team
member’s engagement scores across meetings. Qualitative data was not systematically coded, but each
qualitative item was reviewed with consensus by the research team to summarize each process measure.
Qualitative data was also used to provide descriptive information to support the quantitative results.

3. Results

3.1. Model Context

The participating grocery store chain offered a large, busy store that was located in
a demographically diverse neighborhood. This store was chosen because of the diverse employee and
customer demographics, as well as the store manager, who was enthusiastic about the program. After
the initiation of the program, this store manager was transferred to another store; the replacement
manager was not as invested in the study. During the project planning phase, store management
agreed to adjust work schedules of design team members so they would be scheduled to work on
meeting days, and could attend meetings immediately before or after their scheduled shift; this did
not always happen over the course of the program. Store management provided a space for the design
team to meet on site, although it was not always private due to limited space options in the store.

The selected store employed approximately 159 workers, roughly 40% of whom were full-time
employees. We obtained baseline surveys from 120 workers (75% response rate); their demographics
are presented in Table 1. The majority of the workforce was unionized and represented by one of five
different unions/locals within the store.
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Table 1. Demographics of the Baseline Survey Respondents.

Mean (SD)

Age 42 (15.1)
BMI 28.21 (6.3)

0/0

Body Mass Index (BMI) Category
Underweight 1
Normal weight 373
Overweight 28.4
Obese 33.3
Gender
Female 52.4
Race
African American 37.5
Caucasian 53.8
Other 8.6
Hispanic/Latino 3
Marital Status
Married 28.6
Member of unmarried couple 14.3
Never married 41.9
Widowed 4.8
Divorced/separated 10.5
1 or more children live in household 40.4
Highest level of education
Less than high school 19
High school graduate or General Education Diploma 35.6
Postsecondary Education 62.5
Health Behaviors
Often bring lunch from home 12.5
Eat the recommend amount of fruits 342
Eat the recommend amount of vegetables 38.7
Often eat fried foods 17.5
Drink 160z or more of regular soda or sugary drinks daily 24.2
Eats sweets more than 2 times a day 27.7
Does not meet exercise recommendations 452
Considered increasing physical activity 71.2
Health Climate

Believe organization is fully committed to employee 36.7
wellness '
Tried to control their weight in the last year 68.3
Stand in place for more than one hour 43.5
No energy to exercise 39.2
No energy for family 33.3
Exhausted after work 61.7

3.2. Model Inputs

We used all of the IDEAS Tool worksheets, but simplified some of the language to make them
more understandable to the design team members. The design team reported that although they
understood the program materials when the facilitator guided the process, the worksheets were not
intuitive to complete on their own. Thus, the facilitator was a critical part of the team’s success in
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completing the steps of the IDEAS Tool. The facilitator devoted considerable time over the course
of the program to prep, plan, and facilitate team meetings. The majority of the facilitator’s time was
spent between meetings, combing through the design team’s materials to condense and simplify the
information to help move the team through the program (Table 2). The criteria for recruitment for
the design team and steering committee were met. However, store management was not able to
consistently schedule team members to work on the day of the meeting as planned so not all team
members were able to attend the weekly meetings. Seven workers were initially recruited, but one
was unable to regularly attend the meetings. The final design team consisted of six workers with
racial and gender diversity. The team was representative of the line-level workers in terms of age,
seniority, union membership, and self-reported weight. We recruited a volunteer from six of the
store’s largest departments. The six departments with design team volunteers represented 52% of the
store’s workforce.

Table 2. Participatory Health Program Process Evaluation.

Process Measures & Indicators Results

Inputs

Fidelity to HWPP materials

Used IDEAS Tool materials/worksheets as planned Yes—minor language modifications

Yes—design team members reported that materials were easy to

Design t b derstood thy terials S
esign team members understood the materials/program understand, but didn’t always know the best way to move forward

process through program materials

Facilitator
Knowledgeable about the HWPP & IDEAS Tool Yes—thorough review of facilitator guide prior to program initiation
Knowledgeable about the workplace Partial—external researcher with previous experience in this store
Time expenditure met expectations (~20 h) No—greater than anticipated (57 h over 10 weeks)

Design Team

Recruited 6-8 design team members Yes—6 design team members

Met recruitment criteria Yes—met all criteria

No—all design team members scheduled to work on only 2 of 9 meeting

Design team members scheduled to work on meeting days days

Steering Committee

Steering committee represented various levels of authority ~ Partial—corporate, store supervisor, unions; store manager not involved

Activities
Fidelity to the IDEAS Tool
Design team completed IDEAS Steps 1-5A Yes—completed Steps 1-5A; also partially completed Step 6
Steering committee completed IDEAS Steps 5B—6 Partiall—completed Step 5B; partially completed Step 6
Dose
Number/duration/frequency of design team meetings 16 meetings; 50-60 min each; met weekly for 10 weeks, then as needed

Number/duration/frequency of steering committee
meetings
Engagement

2 meetings; 60-90 min each; 7 months between meetings

All present at six of 16 scheduled meetings; one member absent at seven

Design team meeting attendance . .
& & meetings; two or more members absent at three meetings

All present at 1 of 2 scheduled meetings; 2 members present at second

Steering committee meeting attendance .
meeting

Offered new ideas during meetings = 0.86

Design team engagement (Facilitator mean rating for each
design team members across all meetings; Scale: 0 = No, 0.5 =
some/somewhat, 1 = Yes) Completed homework = 0.50

Actively participated in meeting = 0.88

Discussed projects with co-workers = 0.81

Design team required significant facilitation to further develop and
implement activities; facilitator took on a lot of activity development
responsibility; team members reported they were not motivated to take
initiative, however they often made a point to attend team meetings
even when not scheduled to work (15 out of 20 instances)
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Table 2. Cont.

Process Measures & Indicators Results

Team members reported feeling positively impacted by the program
Design team perception of the process and thought the program was innovative and important, but they did
not know how to implement activities without help.

The team did not feel they received logistical support from store
management to implement solutions and response time was slow. They
also felt that the steering committee did not follow through on promises
and took too long to respond to the team.

Design team perception of support

1 of 6 steering committee members continued with the program until
Steering committee perception of program completion; one member was vocal about not believing in the
program/process.

The design team generated 3 objectives with 15 distinct activities; the

Activiti " X X .
ctivities generated steering committee approved 7 activities

Outputs
Store Worker Reach
Activities implemented 5 activities were implemented
Surveys: 99 of 105 workers noticed at least one activity implemented by
Awareness of implemented solutions the design team. Awareness varied by activities; Results shown in

Table 3.

Surveys: Participation in the activities was higher among workers who
Utilization of implemented activities used the break room, where most of the activities were implemented
and communicated to the workforce. Results shown in Table 3.

Surveys: 39 of 105 workers reported the activities helped them improve
Store Workers’ Perception of Program their eating and/or exercise habits

Worker interviews (1 = 5): 4/5 thought the activities were good for store
workers in general, but changes in their own health behaviors were
made for other reasons, not due to program

Note: HWPP: Healthy Workplace Participatory Program, IDEAS: Intervention Design and Analysis Scorecard.

3.3. Model Activities

Fidelity to the IDEAS process was met and Steps 1-6 were completed by the design team or
steering committee (Table 2). Step 7 (evaluation) was not completed by the design team or steering
committee, as formative and follow-up survey data collection was completed by the research team.
Design team members were highly engaged during the meetings and attendance was consistent;
no design team member missed more than two meetings and they often attended meetings on their
days off work. While the level of participation during meetings varied by person, all team members
contributed to the discussion and offered new ideas. The members of the design team were not
consistent with completing assigned ‘homework’ tasks outside of meetings, but they did report talking
to each other about the program between meetings. Scheduling conflicts and other priorities prevented
greater time for discussion and completion of homework activities.

Overall, design team members had positive perceptions of the program. They reported that
the program met their expectations and positively influenced their health (i.e., drinking more water,
purchasing healthier food options). Five of the six team members felt that the participatory process
created opportunities for more open dialogue with management, although they did not feel confident
that management would follow-through on implementing proposed activities. In addition, a few
design team members were frustrated with being scheduled to work at the time of the team meetings,
however they were able to work with their immediate supervisor to attend. Early in the process
(Step 1), the design team participated in two rounds of brainstorming which generated a total of
65 ideas grouped into four themes (diet, physical activity, stress, and health awareness). The team
referred to these ideas and themes in Step 2 to identify their goal (“Reduce Stress at Work”), develop
three objectives (“Improve Diet at Work,” “Improve Store Communication,” and “Increase Health
Awareness”), and create 15 specific activities related to the three objectives. The design team rated
these activities during Steps 3 and 4 with the understanding that they would have to “sell” the ideas
to management. The team presented their top rated ideas to the steering committee. The steering
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committee took approximately 7 months to respond to the design team’s proposal; they approved five
activities without edit; approved two activities with small changes based on current store logistics;

requested more information on four activities; and did not approve four activities (Table 3).

Table 3. Proposed activities and implementation outcomes.

Objectives and
Activities

Steering Committee

Response to Proposal

Implemented

(Yes/No)—Responsible Party

Store Workers

Noticed (n = 105)

Used (n = 105)

Improve Store Communication

Utilize email to

. . Agreed No—store mgmt. - -
communicate info
Use TV in break room for Agreed with
P No—store mgmt. - -
announcements modifications

Develop better process
for tracking and ordering
supplies (identified as a

Not approved (said it was

not relevant to the

N/A

stressor) project)

Improve Diet at Work
S)itbar:;igriro ﬁfrlgerator Agreed Yes—store mgmt. 78% 43%
g\eeacll:];ftr options near Agreed Yes (partial)—store mgmt. 30% 16%
fggi\ed water in break Agreed Yes—design team 81% 47%

“Healthy choices” section
Include healthy options

Wanted more details

Wanted more details

No—design team

No—steering committee

in $5 meals

Offer healthier premade Not approved (not N/A ~ ~
meals and offer discount profitable)

Add nutrition info and .

healthy recipes to recipe Not approved (kiosks no N/A - -

kiosks

longer used)

Reward workers for
eating healthy

Wanted more details

No—design team

Increase Health Awareness

Walku'(lg challenge with Agreed Yes (Completed one 12-week 50% 13%
incentives challenge) —design team
Health focused newsletter Agreed Yes (2 delivered during study 45% 25%

period)—design team

Gym/ Exercise class
discounts

Need details from unions

No—steering committee

Add more health topics to
the “Meet the Expert”
class schedule & increase
the number of classes

Not approved (no longer

offer classes)

N/A

3.4. Model Outputs

Of the seven activities that were agreed upon by the steering committee, five were implemented
by the design team by the end of the study period; two were not completed because they needed
other resources to implement (i.e., waiting on information technology department to complete tasks).
Surveys at follow up from 105 store workers (67% response rate) showed the activities noticed most
often by workers were ones that were implemented in the breakroom: the new employee refrigerator
and discounted bottles of water. Activities that were delivered in other areas of the store were
implemented intermittently, and not noticed by many workers. Only six workers said they did not
notice any of the implemented program activities. Similarly, utilization of the activities was higher
for those implemented in the breakroom and for the activities that did not require much extra effort
by the workers. During store worker interviews, workers either were excited about the new health
activities and wanted to see more implemented or they had not heard of them. Those that had not
heard of the activities indicated that direct communication from store management about new health
opportunities may be more useful than printed materials placed throughout the store. Only one of
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the five workers reported health behavior changes based on an implemented program activity; other
workers said that they appreciated the effort, but that none of the implemented activities impacted
their personal behaviors.

4. Discussion

Implementation of the HWPP was moderately successful in the grocery store setting as
demonstrated by good fidelity to program materials, design team engagement in the IDEAS process,
and the number of and uptake of program activities in a relatively short time period. This success
can be attributed mostly to the design team’s interest in the program and the extra time spent by the
facilitator to move the team along; leadership support, including lack of active participation by the
store management, was the main barrier to further success. The logic model provided an effective
and simple framework for evaluating program implementation and allowed us to better understand
the workplace factors necessary for success, as well as challenges or barriers that might be overcome
with program modifications or additional resources. The HWPP offers multiple tools that can be
used in conjunction with this model including the organizational readiness checklist to evaluate
Pre-Implementation and the Management Dashboard and PERS tools to evaluate the Inputs, Activities,
and Outputs under Program Implementation.

The program inputs (i.e., HWPP program, design team, steering committee, and facilitator)
provided a good structure for the program. The HWPP materials were extremely helpful for the
facilitator, although the language was somewhat confusing to the design team. High fidelity to the
recruitment criteria led to high engagement and enthusiasm of design team members. The design
team’s interest in health and improving their store was vital to their success. The design team members
had strong and consistent attendance and participation during meetings, yet seemed to lack the
skills needed to progress through all steps of the program. They proceeded well with the initial
steps to assess the workplace, identify problems, and come up with solutions, but struggled with the
subsequent steps required to create a realistic plan to present to the steering committee. It is likely the
design team members had not previously had the need nor opportunity to use these skills in their jobs.
Employees may develop these skills through their jobs or by participating in employee-management
teams for other business reasons. However, teams consisting of employees without these skills may be
unable to effectively design and implement workplace changes without additional external support or
training [18,19,54,55].

As aresult, the team required substantial assistance from the facilitator to organize information
and develop plans to complete each step of the process. The time demands on the facilitator far
exceeded our expectations. It is possible that the steering committee or store management could have
assisted the design team with some steps. We were careful to include various levels of leadership
(including union representation) on the steering committee; however, there was a discrepancy between
the stated support (i.e., help with scheduling design team members and help rolling out solutions)
and the actual support received (i.e., design team members often not scheduled to work on meeting
days and steering committee took little responsibility for implementing activities). Earlier and more
frequent involvement from the steering committee in the design team meetings may have mitigated
the need for substantial facilitator resources.

The main program activity, the IDEAS Tool, was delivered as intended. With support from the
facilitator, the design team was able to meet, agree on a goal, and develop specific activities for each
objective to propose to the steering committee (Steps 1-5A). The team’s inability to meet outside of
scheduled meetings and the steering committee’s prolonged delay in responding to the design team’s
proposal left no time in the study period to complete IDEAS Step 7 (i.e., Evaluation), or initiate another
cycle of the IDEAS process. Without this entire action-feedback cycle, the potential for organizational
learning was decreased. This long delay also affected morale and enthusiasm, which resulted in
two members leaving the design team. Additionally, the design team’s meeting location may have
been a problem for some team members. The onsite meeting space was not private; store managers
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and other employees frequently passed through the meeting space, causing the design team to feel
uncomfortable sharing information. Despite these challenges, the program produced worthwhile
outputs, demonstrating program success and a positive design team-steering committee collaboration.
Overall, the design team had a positive impression of the process noting an increased comradery with
team members and healthier behaviors as a result of the intervention. Some team members reported
a sense of self-efficacy for continuing the program, while others did not think they could continue
without the research team there to facilitate and hold management accountable. Further, data from
surveys and interviews showed that store workers were aware of and utilized the workplace activities
developed by the design team, indicating relevance to the target audience. Feedback about the methods
used for communicating the activities was helpful in explaining possible reasons for non-awareness.

We encountered several challenges during the program that are best described and understood in
the pre-implementation and context elements of the logic model. Most importantly, this pilot project
grew out of an existing collaboration with a union and three regional grocers. During the planning
phases, because only one grocer volunteered to participate and then offered only one store as the test
site, we did not have the opportunity to assess organizational readiness at the corporate or the store
levels, nor were we able to choose a site that demonstrated readiness to change. While the initial store
manager was enthusiastic, he was transferred to another store early in the study and the manager
who replaced him was not as invested. The new store manager’s lack of interest in the program
filtered down to the design team who felt that their efforts were not appreciated. Over time, the design
team’s level of enthusiasm and engagement in the process decreased. Many previous studies have
shown that lack of organizational readiness and leadership support are critical factors to program
success [18,19,28,55-57]. The HWPP program materials describe the importance of organizational
readiness but do not provide guidance on how to prevent or remediate diminishing leadership support
during the course of implementing the program. In our study, we found that the steering committee
and store management were less supportive of interventions that focused on addressing workplace
problems (e.g., supply order process and communication) and had fewer concerns about those that
focused on changing individual behaviors (e.g., walking program). It is possible that the steering
committee did not fully understand the purpose of the program and therefore were less willing to
support the design team’s ideas. Assessing organizational and leadership knowledge of the Total
Worker Health approach may be an important part of determining program readiness and the need for
education or training before and during program implementation.

We also faced obstacles related to the labor-management structure and agreements and differences
between the different unions. The design team was challenged to find activities that applied
to employees from the various unions, since the health benefits varied between different unions.
This made it difficult for the design team to promote or build upon existing health resources. Due
to labor contracts, design team members were not allowed to meet on paid work time. The research
team addressed this by paying team members for their time to attend meetings; we do not know if
the team’s attendance and engagement would have been different had they been allowed to meet
on paid work time. Scheduling design team members to work on meeting days also proved to be
difficult, which meant that design team members were asked to come in on their days off. These
payment and scheduling challenges made some design team members question management’s support
and willingness to follow through on proposed activities. The issue of paid time to participate on
a design team is a problem when trying to implement a participatory program in hourly-paid workers.
Management support should include compensating design team members for their time, and ensuring
protected time for team members to develop their ideas.

Research has demonstrated a clear link between worker health and productivity, and investing
in employee health has become a popular strategy for improving business outcomes [19,55,56,58];
however, many organizations struggle with supporting worker health initiatives when they compete
with business objectives [59]. The design team members in this project recognized the need to fit their
ideas into the broader business purpose and were thoughtful in creating activities that capitalized
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on existing resources or that could be marketed to retail customers in addition to store workers
(e.g., premade healthy meals, healthy items near the checkout). While some activities were initially
supported by the steering committee, they were not maintained over time because other initiatives,
such as holiday product placement, took priority. Additionally, management put little effort into
making the existing healthy options for customers more accessible to employees, suggesting that
business needs were more important than worker health. This issue of competing interests between
business and health is an important contextual factor to consider in interpreting the outcomes of TWH
interventions and programs. Other contextual factors that we encountered in this study included
seasonality of the work, skill level of employees, rotating employee schedules, and need to put
customers first. All of these factors likely influenced the result of the participatory process used in this
study, and may impact health and safety initiatives in the retail industry.

Our research study had several limitations. As described, workers were not able to attend
meetings during work time and therefore were paid by the research team to attend. The collection of
data for the process evaluation may have had an impact on the program’s delivery. It is not known if
the successful delivery of the program in one store will be generalizable to other retail locations, with
different workers, management, facilities, and culture. In addition, we have limited data on whether
the observed program implementation had an effect on the health behaviors of workers.

There were also several strengths to the study, including our relationship with the store that
allowed us access to employees and support for the research, in addition to the facilitator’s strong
rapport with the design team. The detailed process measures allowed us to evaluate the fidelity of the
program implementation and note which components were problematic and should be improved in
future trials. The HWPP materials provided a useful structure and guide to make decisions throughout
the process.

Participatory methods like those used in the HWPP may be useful in developing TWH
interventions that address a variety of work factors that affect worker health. Our recommendations
for those who may choose to use this program are: (1) Assess organizational knowledge, readiness,
resources, and commitment; build in time prior to implementation to educate leadership and ensure
that they understand the program goals, processes, and expectations; (2) Include and budget for
a knowledgeable facilitator who has good communication, planning, and organizational skills;
(3) Choose team members who are enthusiastic and have good communication, planning, and
organizational skills (or ensure that the steering committee can assist); (4) Schedule in-person meeting
time to complete the activities for each step (rather than assume the team will complete things outside
of meetings); (5) Customize the worksheets for the audience and add materials as necessary to aid the
team through the process; (6) Involve the steering committee early in the process and ask them at the
onset of the program to play an active role in planning and implementing solutions; and (7) Build in
time and resources for periodic evaluation and modifications that may result from the evaluation.

5. Conclusions

Participatory programs such as the HWPP show promise as a methodology for creating effective
Total Worker Health interventions. This approach is useful for developing activities that can be used
by workers and are relevant to their health. This is particularly important for workers in lower paying
jobs or in jobs that have complex or chaotic work environments which present other challenges for
good health behaviors. The detailed evaluation showed that substantial resources are needed to
deliver the program and that enthusiastic, consistent, and active support from management is a critical
determinant of success. The broader workplace context may also present challenges which should not
be minimized or ignored. Future research studies should explore creative approaches for addressing
organizational/contextual challenges that arise during participatory programs and should examine
the efficacy of participatory programs. The logic model in this paper offers a framework for evaluating
both implementation and efficacy, while considering the unique organizational contexts in which the
intervention occurs.

243



IJERPH 2019, 16, 590

Author Contributions: Conceptualization, ].R.S., B.A.E. and A.M.D.; Data curation, J.R.S. and A.M.K.; Formal
analysis, ].R.S.,, AM.K. and A.M.D.; Funding acquisition, A.M.D.; Investigation, J.R.S., AM.K. and AM.D,;
Methodology, ].R.S., B.A.E. and A.M.D.; Project administration, ].R.S.; Resources, J.R.S. and A.M.K_; Supervision,
AM.D,; Visualization, J.R.S. and A.M.D.; Writing—Original Draft, ] R.S. and A.M.K.; Writing—Review & Editing,
B.A.E.and AM.D.

Funding: This research was funded by Healthier Workforce Center of the Midwest, grant number CDC/NIOSH
U190H008868 and the Washington University Center for Diabetes Translation Research (WU-CDTR), grant
number NIH/NIDDK P30DK09295.

Acknowledgments: We wish to thank our union and grocery store research partners, the design team members,
and the steering committee for their support and effort during the program. We would also like to thank Jessica
Schenk for all of her work on the project.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study, in the collection, analyses, or interpretation of data, in the writing of the manuscript, or in the decision to
publish the results.

References

1. Dale, AM,; Enke, C; Buckner-Petty, S.; Hipp, J.A.; Marx, C.; Strickland, J.; Evanoff, B. Availability and Use
of Workplace Supports for Health Promotion Among Employees of Small and Large Businesses. Am. J.
Health Promot. 2018, 33, 30-38. [CrossRef] [PubMed]

2. Lerner, D.; Allaire, S.H.; Reisine, S.T. Work disability resulting from chronic health conditions. J. Occup.
Environ. Med. 2005, 47, 253-264. [CrossRef] [PubMed]

3. Meraya, A.M.; Sambamoorthi, U. Chronic Condition Combinations and Productivity Loss Among Employed
Nonelderly Adults (18 to 64 Years). . Occup. Environ. Med. 2016, 58, 974-978. [CrossRef] [PubMed]

4. Vuong, T.D.; Wei, E; Beverly, C.J. Absenteeism due to Functional Limitations Caused by Seven Common
Chronic Diseases in US Workers. . Occup. Environ. Med. 2015, 57, 779-784. [CrossRef] [PubMed]

5. Asay, G.R.B; Roy, K; Lang, ].E.; Payne, R.L.; Howard, D.H. Absenteeism and Employer Costs Associated
With Chronic Diseases and Health Risk Factors in the US Workforce. Prev. Chronic Dis. 2016, 13, E141.
[CrossRef]

6.  National Center for Chronic Disease Prevention and Health Promotion. Using the Workplace to Improve
the Nation’s Health: At a Glance 2016. Available online: https://www.cdc.gov/chronicdisease /resources/
publications/aag/workplace-health.htm (accessed on 21 December 2018).

7. Froehlich-Grobe, K.; Jones, D.; Businelle, M.S.; Kendzor, D.E.; Balasubramanian, B.A. Impact of disability
and chronic conditions on health. Disabil. Health ]. 2016, 9, 600—-608. [CrossRef]

8. Schopp, L.H.; Bike, D.H.; Clark, M.].; Minor, M.A. Act Healthy: Promoting health behaviors and self-efficacy
in the workplace. Health Educ. Res. 2015, 30, 542-553. [CrossRef] [PubMed]

9.  Loeppke, R; Taitel, M.; Haufle, V.; Parry, T.; Kessler, R.C.; Jinnett, K. Health and productivity as a business
strategy: A multiemployer study. J. Occup. Environ. Med. 2009, 51, 411-428. [CrossRef] [PubMed]

10. Bauer, U.E; Briss, P.A.; Goodman, R.A.; Bowman, B.A. Prevention of chronic disease in the 21st century:
Elimination of the leading preventable causes of premature death and disability in the USA. Lancet 2014,
384, 45-52. [CrossRef]

11. National Institute for Occupational Safety and Health. What is Total Worker Health? Available online:
https:/ /www.cdc.gov/niosh/twh/default.html (accessed on 19 December 2018).

12.  Tamers, S.L.; Chosewood, L.C.; Childress, A.; Hudson, H.; Nigam, J.; Chang, C.-C. Total Worker Health®
2014-2018: The Novel Approach to Worker Safety, Health, and Well-Being Evolves. Int. ]. Environ. Res.
Public Health 2019, 16, 321. [CrossRef] [PubMed]

13. Feltner, C.; Peterson, K.; Palmieri Weber, R.; Cluff, L.; Coker-Schwimmer, E.; Viswanathan, M.; Lohr, K.N.
The Effectiveness of Total Worker Health Interventions: A Systematic Review for a National Institutes of
Health Pathways to Prevention Workshop. Ann. Intern. Med. 2016, 165, 262-269. [CrossRef] [PubMed]

14. Henning, R.; Warren, N.; Roberston, M.; Faghri, P.; Cherniack, M.; CPH-NEW Research Team.
Workplace Health Protection and Promotion through Participatory Ergonomics: An Integrated Approach.
Public Health Rep. 2009, 124, 26-35. [CrossRef] [PubMed]

244



IJERPH 2019, 16, 590

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Van Eerd, D.; Cole, D.; Irvin, E.; Mahood, Q.; Keown, K.; Theberge, N.; Village, J.; St Vincent, M.; Cullen, K.
Process and implementation of participatory ergonomic interventions: A systematic review. Ergonomics 2010,
53, 1153-1166. [CrossRef] [PubMed]

Hignett, S.; Wilson, ].R.; Morris, W. Finding ergonomic solutions: Participatory approaches. Occup. Med. Oxf.
2005, 55, 200-207. [CrossRef] [PubMed]

Faridi, Z.; Grunbaum, J.; Gray, B.; Franks, A.; Simoes, E. Community-based Participatory Research: Necessary
Next Steps. Prev. Chronic Dis. 2007, 4, A70. [PubMed]

Dugan, A.G.; Farr, D.A,; Namazi, S.; Henning, R.A.; Wallace, K.N.; El Ghaziri, M.; Punnett, L.;
Dussetschleger, J.L.; Cherniack, M.G. Process evaluation of two participatory approaches: Implementing total
worker health(R) interventions in a correctional workforce. Am. J. Ind. Med. 2016, 59, 897-918. [CrossRef]
[PubMed]

Cherniack, M.; Dussetschleger, J.; Dugan, A.; Farr, D.; Namazi, S.; El Ghaziri, M.; Henning, R. Participatory
action research in corrections: The HITEC 2 program. Appl. Ergon. 2016, 53, 169-180. [CrossRef] [PubMed]
Evanoff, B.A.; Bohr, P.C.; Wolf, L.D. Effects of a participatory ergonomics team among hospital orderlies.
Am. |. Ind. Med. 1999, 35, 358-365. [CrossRef]

Robertson, M.; Henning, R.; Warren, N.; Nobrega, S.; Dove-Steinkamp, M.; Tibirica, L.; Bizarro, A.; CPH-NEW
Research Team. The Intervention Design and Analysis Scorecard: A planning tool for participatory design
of integrated health and safety interventions in the workplace. J. Occup. Environ. Med. 2013, 55, S86-S88.
[CrossRef] [PubMed]

Sorensen, G.; Stoddard, A.; Ockene, ] K.; Hunt, M.K.; Youngstrom, R. Worker participation in an integrated
health promotion health protection program: Results from the WellWorks project. Health Educ. Q. 1996,
23,191-203. [CrossRef]

Baker, E.A; Israel, B.A.; Schurman, S.J. A participatory approach to worksite health promotion. J. Ambul.
Care Manag. 1994, 17, 68-81. [CrossRef]

Wallerstein, N.; Duran, B. Community-based participatory research contributions to intervention research:
The intersection of science and practice to improve health equity. Am. ]. Public Health 2010, 100, S40-S46.
[CrossRef] [PubMed]

Punnett, L.; Cherniack, M.; Henning, R.; Morse, T.; Faghri, P; CPH-NEW Research Team. A
conceptual framework for integrating workplace health promotion and occupational ergonomics programs.
Public Health Rep. 2009, 124, 16-25. [CrossRef] [PubMed]

Kazutaka, K. Roles of Participatory Action-oriented Programs in Promoting Safety and Health at Work.
Saf. Health Work 2012, 3, 155-165. [CrossRef] [PubMed]

Nobrega, S.; Champagne, N.; Abreu, M.; Goldstein-Gelb, M.; Montano, M.; Lopez, L; Arevalo, J.; Bruce, S.;
Punnett, L. Obesity/Overweight and the Role of Working Conditions: A Qualitative, Participatory
Investigation. Health Promot. Pract. 2016, 17, 127-136. [CrossRef] [PubMed]

Nobrega, S.; Kernan, L.; Plaku-Alakbarova, B.; Robertson, M.; Warren, N.; Henning, R. Field tests of
a participatory ergonomics toolkit for Total Worker Health. Appl. Ergon. 2017, 60, 366-379. [CrossRef]
[PubMed]

Center for the Promotion of Health in the New England Workplace. Evaluate your Program.
Available online: https://www.uml.edu/Research/CPH-NEW /Healthy-Work-Participatory-Program/
Evaluate-Your-Program/default.aspx (accessed on 31 January 2019).

Robertson, M.M.; Henning, R.A.; Warren, N.; Nobrega, S.; Dove-Steinkamp, M.; Tibirica, L.; Bizarro, A.
Participatory design of integrated safety and health interventions in the workplace: A case study using
the Intervention Design and Analysis Scorecard (IDEAS) Tool. Int. |. Hum. Factors Ergon. 2015, 3, 303-326.
[CrossRef]

Tamers, S.L.; Goetzel, R.; Kelly, KM.; Luckhaupt, S.; Nigam, J.; Pronk, N.P.; Rohlman, D.S.; Baron, S.;
Brosseau, L.M.; Bushnell, T.; et al. Research Methodologies for Total Worker Health(R): Proceedings From
a Workshop. J. Occup. Environ. Med. 2018, 60, 968-978. [CrossRef]

Zhang, Y.; Flum, M.; Kotejoshyer, R.; Fleishman, J.; Henning, R.; Punnett, L. Workplace Participatory
Occupational Health/Health Promotion Program: Facilitators and Barriers Observed in Three Nursing
Homes. J. Gerontol. Nurs. 2016, 42, 34—42. [CrossRef]

245



IJERPH 2019, 16, 590

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Strickland, J.R.; Eyer, A.A_; Purnell, ].Q.; Kinghorn, A.M.; Herrick, C.; Evanoff, B.A. Enhancing Workplace
Wellness Efforts to Reduce Obesity: A Qualitative Study of Low-Wage Workers in St Louis, Missouri,
2013-2014. Prev. Chronic Dis. 2015, 12, E67. [CrossRef]

Strickland, J.R.; Pizzorno, G.; Kinghorn, A.M.; Evanoff, B. Worksite Influences on Obesogenic Behaviors
in Low-Wage Workers in Saint Louis, Missouri, 2013-2014. Prev. Chronic Dis. 2015, 12, E66. [CrossRef]
[PubMed]

Center for the Promotion of Health in the New England Workplace. Intervention Design and Analysis
Scorecard (IDEAS): CPH-NEW Intervention Planning Tool and Facilitator’s Guide. Available online: http:
//www.uml.edu/docs/FGuide_Mar3_Website_tcm18-102071.pdf (accessed on 31 January 2019).

Center for the Promotion of Health in the New England Workplace. CPH-NEW Healthy Workplace
Participatory Program. Available online: http://www.uml.edu/Research/Centers/CPH-NEW /Healthy-
Work-Participatory-Program/default.aspx (accessed on 10 October 2016).

Kristensen, T.S. Job stress and cardiovascular disease: A theoretic critical review. J. Occup. Health Psychol.
1996, 1, 246-260. [CrossRef] [PubMed]

Gilbody, S.; Richards, D.; Brealey, S.; Hewitt, C. Screening for depression in medical settings with the Patient
Health Questionnaire (PHQ): A diagnostic meta-analysis. J. Gen. Intern. Med. 2007, 22, 1596-1602. [CrossRef]
[PubMed]

Centers for Disease Control and Prevention. CDC National Healthy Worksite Program (NHWP) Employee Health
Assessment (CAPTURE); Centers for Disease Control and Prevention: Atlanta, GA, USA, 2005.

Fassi, M.E.; Bocquet, V.; Majery, N.; Lair, M.L.; Couffignal, S.; Mairiaux, P. Work ability assessment in a worker
population: Comparison and determinants of Work Ability Index and Work Ability score. BMC Public Health
2013, 13, 305. [CrossRef] [PubMed]

Chau, J.Y.; Van Der Ploeg, H.P,; Dunn, S.; Kurko, J.; Bauman, A.E. Validity of the occupational sitting and
physical activity questionnaire. Med. Sci. Sports Exerc. 2012, 44, 118-125. [CrossRef] [PubMed]
Segal-Isaacson, C.; Wylie-Rosett, J.; Gans, K. Validation of a short dietary assessment questionnaire:
The Rapid Eating and Activity Assessment for Participants Short Version (REAP-S). Diabetes Educ. 2004,
30, 774-781. [CrossRef] [PubMed]

Ford, E.S.; Giles, WH.; Dietz, W.H. Prevalence of the Metabolic Syndrome Among US AdultsFindings
From the Third National Health and Nutrition Examination Survey. JAMA 2002, 287, 356-359. [CrossRef]
[PubMed]

Zweber, Z.M. A Practical Scale for Multi-faceted Organizational Health Climate Assessment. Master’s Thesis,
University of Conneticut, Storrs, CT, USA, 2012.

Strickland, J.; Kinghorn, A.; Evanoff, B.; Dale, A. Experience Mapping to Convey Complex Data and Aid in
the Design of Workplace Interventions. In Proceedings of the 12th International Conference on Occupational
Stress and Health, Minneapolis, MN, USA, 7-10 June 2017.

Center for the Promotion of Health in the New England Workplace. CPH-NEW Healthy Workplace
Participatory Program: Select the Design Team. Available online: http:/ /www.uml.edu/Research/Centers/
CPH-NEW /Healthy-Work-Participatory-Program /form-design-team/select-team.aspx (accessed on
31 January 2019).

Center for the Promotion of Health in the New England Workplace. CPH-NEW Healthy Workplace
Participatory Program: Select Steering Committee.  Available online: https://www.uml.edu/
Research/CPH-NEW /Healthy-Work-Participatory-Program /steering-committee /role.aspx (accessed on
21 December 2018).

Jaegers, L.; Dale, A.M.; Weaver, N.; Buchholz, B.; Welch, L.; Evanoff, B. Development of a program logic
model and evaluation plan for a participatory ergonomics intervention in construction. Am. J. Ind. Med.
2014, 57, 351-361. [CrossRef] [PubMed]

Dale, A.M.; Jaegers, L.; Welch, L.; Gardner, B.T.; Buchholz, B.; Weaver, N.; Evanoff, B.A. Evaluation of
a participatory ergonomics intervention in small commercial construction firms. Am. ]. Ind. Med. 2016,
59, 465-475. [CrossRef] [PubMed]

Haines, H.; Wilson, J.R.; Vink, P.; Koningsveld, E. Validating a framework for participatory ergonomics
(the PEF). Ergonomics 2002, 45, 309-327. [CrossRef]

246



IJERPH 2019, 16, 590

51.

52.

53.

54.

55.

56.

57.

58.

59.

Driessen, M.T.; Proper, K.I; Anema, J.R.; Bongers, PM.; van der Beek, A.]. Process evaluation of
a participatory ergonomics programme to prevent low back pain and neck pain among workers.
Implement. Sci. 2010, 5, 65. [CrossRef] [PubMed]

Pehkonen, I; Takala, E.P,; Ketola, R.; Viikari-Juntura, E.; Leino-Arjas, P.; Hopsu, L.; Virtanen, T.; Haukka, E.;
Holtari-Leino, M.; Nykyri, E.; et al. Evaluation of a participatory ergonomic intervention process in kitchen
work. Appl. Ergon. 2009, 40, 115-123. [CrossRef] [PubMed]

Pretty, J.; Guijt, I.; Scoones, I.; Thompson, J. A Trainer’s Guide for Participatory Learning and Action; International
Institute for Environment and Development: London, UK, 1995.

Gjessing, C.C.; Schoenborn, T.F; Cohen, A. Participatory Ergonomic Intervention in Meatpacking Plants;
Department of Health and Human Services, Public Health Service, Centers for Disease Control and
Prevention, National Institute for Occupational Safety and Health: Washington, DC, USA, 1994.
Burgess-Limerick, R. Participatory ergonomics: Evidence and implementation lessons. Appl. Ergon. 2018,
68, 289-293. [CrossRef]

Dixon, S.M.; Theberge, N. Contextual factors affecting task distribution in two participatory ergonomic
interventions: A qualitative study. Ergonomics 2011, 54, 1005-1016. [CrossRef] [PubMed]

Ferraro, L.; Faghri, PD.; Henning, R.; Cherniack, M.; Center for the Promotion of Health in the New England
Workplace Team. Workplace-based participatory approach to weight loss for correctional employees. J. Occup.
Environ. Med. 2013, 55, 147-155. [CrossRef] [PubMed]

Parkinson, M.D. Employer Health and Productivity Roadmap strategy. |. Occup. Environ. Med. 2013,
55, 546-S51. [CrossRef] [PubMed]

Goetzel, R.Z.; Ozminkowski, R.J. The Health and Cost Benefits of Work Site Health-Promotion Programs.
Annu. Rev. Public Health 2008, 29, 303-323. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http:/ /creativecommons.org/licenses /by /4.0/).

247






Special Issue Editors

Diane S. Rohlman Kevin M. Kelly

Healthier Workforce Center of the Midwest Healthier Workforce Center of the Midwest
University of lowa University of lowa

USA USA

Editorial Office

MDPI

St. Alban-Anlage 66
4052 Basel, Switzerland

This is a reprint of articles from the Special Issue published online in the open access journal
International Journal of Environmental Research and Public Health (ISSN 1660-4601) from 2018 to 2019
(available at: https://www.mdpi.com/journal/ijerph/special_issues/advance_worker).

For citation purposes, cite each article independently as indicated on the article page online and as

indicated below:

LastName, A.A.; LastName, B.B.; LastName, C.C. Article Title. Journal Name Year, Article Number,
Page Range.

ISBN 978-3-03921-992-6 (Hbk)
ISBN 978-3-03921-993-3 (PDF)

Cover image courtesy of Roman Slabach and Michael Guhin.

© 2020 by the authors. Articles in this book are Open Access and distributed under the Creative
Commons Attribution (CC BY) license, which allows users to download, copy and build upon
published articles, as long as the author and publisher are properly credited, which ensures maximum
dissemination and a wider impact of our publications.

The book as a whole is distributed by MDPI under the terms and conditions of the Creative Commons
license CC BY-NC-ND.




