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Abstract: Disease management is gaining importance in workplace health promotion given the
aging workforce and rising chronic disease prevalence. The Chronic Disease Self-Management
Program (CDSMP) is an effective intervention widely offered in diverse community settings;
however, adoption remains low in workplace settings. As part of a larger NIH-funded randomized
controlled trial, this study examines the effectiveness of a worksite-tailored version of CDSMP
(wCDSMP [n = 72]) relative to CDSMP (‘Usual Care’ [n = 109]) to improve health and work
performance among employees with one or more chronic conditions. Multiple-group latent-difference
score models with sandwich estimators were fitted to identify changes from baseline to 6-month
follow-up. Overall, participants were primarily female (87%), non-Hispanic white (62%), and obese
(73%). On average, participants were age 48 (range: 23–72) and self-reported 3.25 chronic
conditions (range: 1–16). The most commonly reported conditions were high cholesterol (45%),
high blood pressure (45%), anxiety/emotional/mental health condition (26%), and diabetes (25%).
Among wCDSMP participants, significant improvements were observed for physically unhealthy
days (u∆ = −2.07, p = 0.018), fatigue (u∆ = −2.88, p = 0.002), sedentary behavior (u∆ = −4.49, p = 0.018),
soda/sugar beverage consumption (u∆ = −0.78, p = 0.028), and fast food intake (u∆ = −0.76, p = 0.009)
from baseline to follow-up. Significant improvements in patient–provider communication (u∆ = 0.46,
p = 0.031) and mental work limitations (u∆ = −8.89, p = 0.010) were also observed from baseline to
follow-up. Relative to Usual Care, wCDSMP participants reported significantly larger improvements
in fatigue, physical activity, soda/sugar beverage consumption, and mental work limitations (p < 0.05).
The translation of Usual Care (content and format) has potential to improve health among employees
with chronic conditions and increase uptake in workplace settings.
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1. Introduction

Globally, organizations understand the importance of a healthy, engaged, and productive
workforce. In 2016, there were over 159 million employed adults in the United States (U.S.) alone,
and 48% were between the ages of 40 to 64 years [1]. Between 22% and 49% of employees are estimated
to have one or more chronic conditions [2]. These conditions and associated symptoms can cause
working adults to experience problems meeting work demands [2] and eventually lead to disability
and/or unplanned or premature workforce departure [3–5].

Workplace health promotion initiatives have the potential to improve employee health, increase
worker productivity, and decrease healthcare costs [6–9]. In a multi-employer study examining
direct and indirect healthcare-related costs and self-reported productivity among employees, obesity,
arthritis, back pain, and depression were identified being among the top five most expensive health
conditions [10]. Evidence suggests that offering disease self-management interventions to employees
can result in substantial benefits to employees and employers [8]. While the rising prevalence of
chronic conditions among working-age adults reinforces the need to increase disease self-management
interventions, less is known about the best strategies to deliver and diffuse effective evidence-based
disease management programs to employees in workplace settings.

The Chronic Disease Self-Management Program (CDSMP) is among the most widely disseminated
and evaluated evidence-based program for middle-aged and older adults in the United States [11,12].
CDSMP is a process-based intervention based on Social Learning Theory [13] and is appropriate
for any adult living with one or more chronic conditions (e.g., cardiovascular disease, diabetes,
depression, cancer). The intervention is most commonly offered in small-group workshops with
approximately 8 to 18 participants [14]. The workshops are led by two trained facilitators and
consist of six 2.5-h sessions, which are delivered once per week for six consecutive weeks. During
the workshops, problem solving, action planning, and goal setting are used to build participants
skills to manage their disease symptomology. Examples of topics discussed during the workshops
include techniques to cope with health problems and negative emotions, nutrition, physical activity,
how to assess new treatments, and communication with healthcare providers. CDSMP was deemed
efficacious in the late 1990s through a randomized controlled trial (RCT) [15–17]. From that time,
the program has been translated for community use and disseminated through a national trainings,
certification, and licensure infrastructure [18]. Among the robust findings from this grand-scale
dissemination, the National Study of CDSMP documented the intervention’s maintained effectiveness
in terms of activity limitations, depression, and quality of life [19,20]. Based on its long history of
effectiveness, CDSMP has been translated to tailor the intervention for specific conditions (e.g., diabetes,
arthritis, chronic pain, cancer) and languages (i.e., primarily Spanish, but available in approximately
17 languages).

Historically, CDSMP has been primarily delivered through the aging services network,
with predominant delivery sites being senior centers, healthcare organizations, residential facilities,
and faith-based organizations [12,21]. An examination of delivery sites for the national rollout of
CDSMP through the Administration for Community Living reveals precisely how low the uptake has
been in workplace settings [21]. Of the 201,587 participants enrolled in CDSMP spanning 47 states from
December 2009 to December 2016, only 2243 (i.e., 1.1%) attended workshops in workplace settings.

The current study presents preliminary findings from a RCT to translate CDSMP for use in the
workplace. Data from this study were used to examine changes from baseline to 6-month follow-up as
part of a larger, ongoing trial. Justification for this translation was based on recognition that (1) the
United States workforce is aging; (2) working-aged adults are being diagnosed with chronic conditions
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at younger ages; (3) effective disease self-management interventions are needed in workplace settings;
and (4) the existing CDSMP format causes logistical issues that hinder its delivery in workplace
settings [22]. This study assesses the translation of CDSMP for use in the workplace. More specifically,
this study examines the effectiveness of a worksite-tailored version of CDSMP (i.e., wCDSMP) relative
to CDSMP (i.e., ‘Usual Care’) to improve health and work performance among employees with one or
more chronic conditions.

2. Materials and Methods

2.1. Translation Process

This study was funded by the National Heart, Lung, and Blood Institute to translate CDSMP
for use in the workplace among employees. In collaboration with the original program developer,
the first year of this 5-year grant was dedicated to modifying the intervention’s format and content to
be more appropriate for on-site workplace delivery while meeting the needs of younger employed
participants. The program translation was guided by the research team’s experience translating
interventions to worksite settings [23,24] and implementing and evaluating CDSMP in community
and healthcare settings [11,19,21]. To inform the translation, the research team gathered input from
CDSMP Master Trainers (i.e., national survey, interviews) and employees who had one or more chronic
diseases (i.e., focus groups). Master Trainers were selected as participants because of the extensive
training they received about the intervention (e.g., content, processes, fidelity), their role hosting lay
leader trainings for those who facilitate workshops, and their experience interacting with adults living
with chronic conditions. Employees with chronic diseases were selected as participants because of
their first-hand experiences living and working with a chronic condition as well as their experience
participating in health promotion activities at work. Additionally, the research team engaged in
extensive conversations with the program developers throughout the translation process regarding
program logistics (e.g., grand-scale dissemination, translation, leader training, fidelity monitoring).
Information obtained from these sources was used to develop materials for the translated intervention.
The translation resulted in a worksite-tailored version of CDSMP that is referred to as wCDSMP
(also known in the community as Live Healthy, Work Healthy).

Unique aspects of wCDSMP relative to CDSMP are provided in Table 1. In the formative research
described above, Master Trainers indicated that the length (2.5 h) of CDSMP workshop sessions was
the most common barrier to implementing workshops in worksite settings. As such, the wCDSMP
workshop format was revised to include sixteen 50-min sessions that occur twice a week for eight
weeks. When delivered to employees at a worksite, both interventions can be delivered on- or
off-site or during or outside of work time (at the discretion of the employer). Both interventions
require that workshops be facilitated by two leaders who have completed the 4-day standardized
training. To facilitate wCDSMP, leaders must attend an additional bridge training (approximately
4 h). The primary target population for wCDSMP is adults aged 40 years and older with one or more
chronic condition, which is younger than the traditionally targeted CDSMP population [25]. As with
CDSMP, wCDSMP workshops aim to enroll a maximum of 16 participants to ensure adequate time is
allotted for feedback and action planning activities.

The two interventions share much of the same content (approximately 75%). To accommodate
the twice weekly sessions in wCDSMP, the order of activities was modified. Generally, wCDSMP has
included an emphasis on work-life balance and contains additional work-related/focused examples,
content, and activities. Revisions were made to include additional activities addressing stress
management and refine the communication activity to transcend healthcare providers to include
co-workers and supervisors. Information related to nutrition was updated and streamlined (relying
more on the book), and content related to falls was omitted.
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Table 1. Comparison of the Chronic Disease Self-Management Program (CDSMP) and the
worksite-tailored version of CDSMP (wCDSMP) workshop delivery.

CDSMP (Usual Care) wCDSMP (Workplace-Tailored)

Format

6 weeks 8 weeks
2.5 h sessions (1 session per week) 50 min sessions (2 sessions per week)

On-site or off-site (worksite dependent) On-site or off-site (worksite dependent)
On or off work time (worksite dependent) On or off work time (worksite dependent)

Facilitated by 2 leaders Facilitated by 2 leaders
Leader training (4-day training) Leader Training (4-day training) + bridge training (4 h)

Participant materials (book & CD) Participant materials (book & CD) [consider lending library]
Target participants aged 50 years and older Target participants aged 40 years and older

Up to 18 participants Up to 16 participants

Content

Reorganized order of activities
Emphasis on work-life balance

Updated work-related examples, content, and activities
Addition of stress-related content/activities

Revised communication activity
Revised and streamlined information about nutrition

Reduced information about falls

Bold text indicates differences across programs.

2.2. Recruitment

This RCT was implemented in two rural communities in South Georgia. The local YMCAs
were selected as the primary community contact based on their existing organizational relationships/
partnerships and experience delivering group-based programs [26]. Responsibilities of the YMCA for
this study were to have staff trained as Master Trainers, host lay leader trainings, identify potential
workplaces as study sites, assist in organization and participant recruitment, facilitate workshops,
and assist in data collection.

Working with the YMCA staff, the research team met with leadership at potential worksites to
introduce them to the intervention and recruit them to participate in the study. Sites were recruited
in stages to ensure the volume of participants could be enrolled in workshops based on the newly
formed delivery infrastructure. The research team conducted interviews with worksite leadership to
learn more about each organization, employee characteristics, and past success with workplace health
programs as well as to formulate strategies to recruit participants and deliver the workshops.

This study includes data from nine organizations enrolled as intervention sites. Sites were
randomized at the organization-level to avoid cross-contamination across intervention arms. To assist
in the randomization process, organizations were collapsed or separated based on employee size.
Sites randomized to receive wCDSMP included a regional medical center, two county school systems
(i.e., middle school, junior high school, high school, central office), a community action agency,
and a processing plant. Sites randomized to receive CDSMP included the city government, county
government, a behavioral healthcare facility, a bank, two county school systems (i.e., elementary
schools), and a technical college. Intervention workshops were made available to all full-employees at
each site. Workshop participants included a mix of employee types with differing roles and supervisory
responsibilities. Participants may have known one another prior to workshop participation, and many
workshops included participants from multiple organizational divisions (where applicable). Employee
participation in workshops was voluntary. There were no eligibility criteria for employees to participate
in intervention workshops; however, recruitment efforts aimed to enroll employees with one or more
chronic condition. Strategies used to recruit participants were primarily dictated by site-specific
recommendations and typically included a combination of emails, brief presentations during regularly
scheduled meetings, flyers on bulletin boards, and on-site registration (research team members being
physically present in break rooms or other site venues). Sessions were scheduled at times that fit the
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organization’s work schedule. A total of 10 wCDSMP workshops and 13 CDSMP workshops were
delivered between January 2016 and February 2017, 10 of which were after work hours (all at schools),
and 13 of which were during work hours (all other locations).

2.3. Data Collection

For this study, participants completed an instrument at baseline (i.e., prior to the first workshop
session) and 6-month follow-up. The instruments asked participants to provide information related to
their health status, perceptions of work performance, healthcare utilization, and sociodemographics.
Most participants completed the instrument online, although paper-based surveys were available
onsite upon request. A clinical partner in this RCT collected a fasting blood draw that was
analyzed for glucose, cholesterol, and high-sensitivity C-reactive protein at baseline and 6-month
follow-up. Participant height, weight, and blood pressure were measured by trained research staff.
An incentive in the form of a US$10 gift card was provided to participants at each data collection.
The University of Georgia Institutional Review Board (study #MOD00005416) approved all study
materials and procedures.

2.4. Outcome Measures

Unhealthy Days. Two items from the CDC Healthy Days Scale were used to assess participants’
self-reported unhealthy days [27]. Participants were asked, “Thinking about your physical health,
which includes physical illness and injury, for how many days during the past 30 days was your
physical health not good?” Participants’ responses could range from 0 to 30 days [28]. Participants
were then asked, “Thinking about your mental health, which includes stress, depression, and problems
with emotions, for how many days during the past 30 days was your mental health not good?” Again,
participants’ responses could range from 0 to 30 days. These variables were treated continuously
in analyses.

Single-Item Health Indicators. Self-reported levels of stress, pain, fatigue, and sleep problems
were each measured using 11-point Likert-type items [27,29]. Participants were asked to indicate the
degree to which they experienced these issues in the past week using scales ranging from 0 (none) to
10 (severe). These variables were assessed separately and treated continuously in analyses.

Depression. The patient health questionnaire (PHQ)-8 was used to assess participants’ depression
symptomology [30]. Participants were asked to respond to eight items based on the following stem:
“Over the last 2 weeks, how often have you been bothered by any of the following problems?” Example
items included, little interest or pleasure in doing things, “feeling down, depressed, or hopeless”,
and “feeling bad about yourself—or that you are a failure or have let yourself or your family down”.
Each item was scored using a 4-point Likert-type scale with response categories of “not at all”,
“several days”, “more than half the days”, and “nearly every day”. A composite scale was calculated
for each participant by summing their responses. Possible scores ranged from 0 to 24. This variable
was treated continuously in analyses, with higher scores indicating more depressive symptomology.

Eating Behavior. Participants’ eating behaviors over the past week were measured using three
items [31]. Participants were asked, “Over the past seven days, how many times did you eat fast food
meals or snacks?” Response choices ranged from 0 to 5+ times. Participants were asked, “Over the
past seven days, how many servings of fruits/vegetables did you eat each day?” Response choices
ranged from 0 to 5+ servings. Participants were asked, “Over the past seven days, how many soda or
sugar-sweetened drinks (regular, not diet) did you drink each day?” Response choices ranged from 0
to 5+ drinks.

Physical Activity and Sedentary Behavior. Participants’ physical activity was measured in two
ways [29]. First, participants were asked, “How many days in the past week were you physically active
or exercising for at least 30 min, such as brisk walking, running, dancing, bicycling, water exercise,
etc., that may cause faster breathing or heartbeat, or feeling warmer (it does not have to be all at one
time)?” Response choices ranged from 0 to 7 days in the past week. Then, participants were asked
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to estimate the total hours they spent sitting during a typical work day using a series of four items
(i.e., while traveling to or from places, as part of their job, while watching TV/using a computer
not at work, for recreation) [32]. The total number of reported hours were summed and treated as
a continuous variable in analyses.

Self-Efficacy. Participants’ self-efficacy to manage their chronic conditions was measured using
a 7-item scale [29]. Examples of items within the scale include, “How confident are you that you can
keep any other symptoms or health problems you have from interfering with the things you want to
do?” and “How confident are you that you can do the different tasks and activities needed to manage
your health condition so as to reduce your need to see a doctor?” Items were scored on a scale from 0
(not at all confident) to 10 (completely confident). Responses for these items were averaged to create
a composite variable where higher scores indicate higher self-efficacy to manage conditions.

Medication Adherence. Participants were asked to report adherence to their prescribed
medications using a 4-item scale [33]. Examples of items within the scale include, “Do you ever
forget to take your medication?” and “When you feel better, do you sometimes stop taking your
medicine?” Response categories for each item were “no” and “yes”. Items were summed to create
a composite score where higher scores indicate worse prescribed medication adherence.

Patient–Provider Communication. Participants were asked to report aspects of their
communication with physicians using a 3-item scale [29]. Examples of items within the scale include,
“How often do you prepare a list of questions for your doctor?” and “How often do you ask questions
about the things that you want to know and things you don’t understand about your treatment?”
Response categories ranged from 1 (never) to 6 (always). Responses for these items were averaged to
create a composite score where higher scores indicate better communication with physicians.

Work-Related Limitations. The short-form Work Limitations Questionnaire was used to assess
participants’ work-related demands in terms of time (mean of 2 items), mental (1 item), interpersonal
(1 item), and output (mean of 2 items) domains [34]. Each item was scored using a 5-point scale
and asked participants to report work-related limitations/difficulties over the past two-week period.
Response choices for these items ranged from 0 (difficult none of the time [0%]) to 4 (difficult all of
the time [100%]). Scores on each subscale were multiplied by 25 so that each score represents the
percentage of work time affected by physical health or emotional problems. Each of the four domains
were analyzed separately in analyses, with higher scores indicating more limitation/difficulty.

Work Ability. Self-reported work ability was measured using a modified version of the Work
Ability Index [35]. Scores on this measure were derived from a number of items reflecting participants’
chronic health conditions, self-reported ability to work, well-being over the past three months,
and description of job demands. This variable was treated continuously in analyses, with higher scores
representing greater ability to work.

Work-Related Stress. Participants were asked to report their job stress using three randomly
selected items from Cohen et al. (1983) adapted to measure stress at work [36]. Participants were
asked, “In the last month, how often have you felt that you were unable to control the important
things at work?” and “In the past month, how often have you found that you could not cope with
all the things you had to do at work?” Response categories ranged from 0 (never) to 4 (very often).
Responses for these items were averaged to create a composite measure; higher scores indicate more
work-related stress.

2.5. Statistical Methods

Descriptive statistics were performed on participant characteristics collected baseline, which were
compared by intervention condition. Chi-square tests were used to identify distribution differences
for categorical variables, and independent-sample tests were used to identify mean differences for
count and continuous variables (see Table 2). These analyses do not account for non-independence
of observations due to shared worksites. To test differences between the two conditions in outcomes,
multiple-group latent-difference score models [37,38] were fitted to examine changes from baseline
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to 6-month follow-up for outcomes of interest. These models use path constraints to create new
latent (i.e., unobserved) variables, which represent the change in the variable between baseline and
follow-up. The relevant model parameters involve the mean of the changes (u∆) and the variance of
the changes (σ2∆). MPlus 7.2 [39] was used to test these multiple-group latent-difference score models.
A sandwich estimator (i.e., the MPlus CLUSTER command) was included to adjust standard errors for
non-independence due to the inclusion of multiple worksites within each intervention condition.

Models for each outcome variable were fitted separately for both intervention conditions
(i.e., CDSMP and wCDSMP). All models controlled for proportion of workshop sessions attended by
regressing the latent change scores on this variable. Analyses also accounted for baseline levels of the
dependent variable by covarying baseline levels with latent change scores. Effect sizes were derived
by dividing the latent difference score by the standard deviation of the changes (see Shubert et al.
for a similar strategy [40]). Between-group differences in latent change score means were tested by
subtracting the CDSMP mean change from the wCDSMP mean change using the MPlus MODEL
CONSTRAINT feature; these analyses controlled for age, proportion of sessions attended, and number
of chronic conditions at baseline. Parameters were estimated using a robust maximum likelihood
estimator. As seen in Figure 1, participants without data at both time points, those who did not attend
1+ workshop sessions, and those who did not self-report one or more chronic condition(s) were omitted
from study analyses. The final analytic sample contained 181 participants (n = 109 CDSMP participants
and 72 wCDSMP participants).
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Figure 1. CONSORT diagram depicting participant flow.

Table 2. Sample characteristics by intervention condition.

Total (n = 181) CDSMP (n = 109) wCDSMP (n = 72) X2 or t p

Age (range 23 to 72) 47.90 (±10.10) 46.51 (±9.78) 49.99 (±10.29) 2.27 0.024

Sex 0.01 0.937
Male 23 (12.9%) 14 (13.1%) 9 (12.7%)
Female 155 (87.1%) 93 (86.9%) 62 (87.3%)

Race 1.59 0.208
Non-Hispanic White 107 (62.2%) 68 (66.0%) 39 (56.5%)
Racial/Ethnic Minority 65 (37.8%) 35 (34.0%) 30 (43.5%)
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Table 2. Cont.

Total (n = 181) CDSMP (n = 109) wCDSMP (n = 72) X2 or t p

Education 9.61 0.142
Some high school 2 (1.1%) 0 (0.0%) 2 (2.9%)
High school graduate or GED 14 (8.0%) 5 (4.8%) 9 (12.9%)
Some college or technical/
vocational training 46 (26.3%) 26 (24.8%) 20 (28.6%)

Associate’s degree 25 (14.3%) 14 (13.3%) 11 (15.7%)
Bachelor’s degree 22 (12.6%) 15 (14.3%) 7 (1.0%)
Postgraduate work 5 (2.9%) 4 (3.8%) 1 (1.4%)
Postgraduate degree 61 (34.9%) 41 (39.0%) 20 (28.6%)

Chronic Conditions
Obesity 132 (73.3%) 74 (68.5%) 58 (80.6%) 3.20 0.074
High Cholesterol 78 (45.1%) 44 (41.9%) 34 (50.0%) 1.09 0.296
High Blood Pressure 81 (44.8%) 42 (38.5%) 39 (54.2%) 4.29 0.038
Anxiety or Other Emotional/
Mental Health Condition 47 (26.4%) 30 (27.5%) 17 (23.6%) 0.35 0.557

Diabetes 44 (25.1%) 18 (17.1%) 26 (37.1%) 8.93 0.003
Musculoskeletal Injury/Disorder 41 (22.7%) 23 (21.1%) 18 (25.0%) 0.38 0.540
Depression 40 (22.1%) 21 (19.3%) 19 (26.4%) 1.28 0.258
Arthritis or Other
Rheumatic Disease 36 (19.9%) 21 (19.3%) 15 (20.8%) 0.07 0.796

Digestive Diseases/Conditions 35 (19.3%) 20 (18.3%) 15 (20.8%) 0.17 0.679
Asthma 12 (6.6%) 7 (6.4%) 5 (6.9%) 0.02 0.890
Cancer 6 (3.3%) 3 (2.8%) 3 (4.2%) 0.27 0.603
Heart Disease 4 (2.2%) 1 (0.9%) 3 (4.2%) 2.12 0.146
Other Physical Injuries 4 (2.2%) 2 (1.8%) 2 (2.8%) 0.18 0.673
Chronic Bronchitis, Emphysema,
or Other COPD 2 (1.1%) 1 (0.9%) 1 (1.4%) 0.09 0.766

Other Lung Diseases 2 (1.1%) 2 (1.8%) 0 (0.0%) 1.34 0.248
Other Chronic Condition 25 (13.9%) 18 (16.5%) 7 (9.9%) 1.59 0.207

Number of Chronic Conditions
(range 1 to 16) 3.25 (±2.02) 3.00 (±1.87) 3.64 (±2.19) 2.10 0.037

Body Mass Index (Categorical) 3.94 0.269
Normal Weight (18.5–24.9) 16 (8.9%) 13 (12.0%) 3 (4.2%)
Overweight (25–29.9) 32 (17.8%) 21 (19.4%) 11 (15.3%)
Obese (30–39.9) 89 (49.4%) 50 (46.3%) 39 (54.2%)
Extremely Obese (40+) 43 (23.9%) 24 (22.2%) 19 (26.4%)

Body Mass Index (Continuous) 34.90 (±7.91) 34.20 (±8.30) 35.95 (±7.23) 1.46 0.145

Glucose 103.84 (±36.42) 100.45 (±38.87) 108.89 (±32.03) 1.52 0.131
Elevated (>99 mg/dL) 60 (33.9%) 29 (27.4%) 31 (43.7%) 5.04 0.025

Systolic Blood Pressure 116.24 (±16.37) 114.99 (±14.83) 118.08 (±18.35) 1.40 0.217
Elevated (>119) 42 (23.6%) 24 (22.6%) 18 (25.0%) 0.13 0.716

Diastolic Blood Pressure 76.10 (±9.84) 75.98 (±8.97) 76.26 (±11.06) 0.19 0.851
Elevated (>80) 54 (30.3%) 32 (30.2%) 22 (30.6%) 0.00 0.958

Total Cholesterol 192.20 (±35.30) 190.82 (±34.94) 194.28 (±35.98) 0.64 0.524
Elevated (>199 mg/dL) 74 (41.6%) 43 (40.2%) 31 (43.7%) 0.21 0.645

LDL Cholesterol 109.95 (±30.13) 110.22 (±30.90) 109.54 (±29.13) −0.15 0.884
Elevated (>129 mg/dL) 45 (25.4%) 30 (28.0%) 15 (21.4%) 0.98 0.323

Proportion of Sessions
Attended (Categorical) 19.73 <0.001

75–100% Sessions 76 (42.0%) 51 (46.8%) 25 (34.7%)
50–74% Sessions 56 (30.9%) 41 (37.6%) 15 (20.8%)
25–49% Sessions 24 (13.3%) 10 (9.2%) 14 (19.4%)
<25% Sessions 25 (13.8%) 7 (6.4%) 18 (25.0%)

Proportion of Sessions
Attended (Continuous) 0.61 (±0.28) 0.68 (±0.24) 0.52 (±0.31) −3.80 <0.001
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3. Results

Table 2 presents sample characteristics by condition. The majority of participants were
female (87.1%) and non-Hispanic white (62.2%). Over 26% of participants had some college or
technical/vocational training, 14.3% had an associate’s degree, and 34.9% had a graduate degree.
On average, participants were 47.90 (±10.10) years of age, had a body mass index of 34.90 (±7.91),
and self-reported 3.25 (±2.02) chronic conditions. The most frequently reported conditions were obesity
(73.3%), high cholesterol (45.1%), high blood pressure (44.8%), anxiety or other emotional/mental
health condition (26.4%), diabetes (25.1%), musculoskeletal injury/disorder (22.7%), depression (22.1%),
and arthritis or other rheumatic disease (19.9%). At baseline, 41.6% of participants screened had
elevated total cholesterol, 33.9% had elevated glucose, 30.3% had elevated diastolic blood pressure,
and 23.6% had elevated systolic blood pressure. On average, participants attended 61% of the workshop
sessions offered.

When comparing participant characteristics by condition, wCDSMP participants were
significantly older than CDSMP participants (49.99 years compared to 46.51 years). On average,
wCDSMP participants reported significantly more chronic conditions (3.64 conditions compared to
3.00 conditions). A significantly larger proportion of wCDSMP participants self-reported having
high blood pressure (54.2% compared to 38.5%) and diabetes (37.1% compared to 17.1%) relative
to CDSMP participants. A larger proportion of wCDSMP participants also had elevated glucose
levels (43.7% compared to 27.4%). On average, wCDSMP participants attended a significantly smaller
proportion of workshop sessions (52% compared to 68%).

Table 3 presents results of latent change regression analyses by condition from baseline to
6-month follow-up. All analyses controlled for proportion of total workshop sessions attended to
control for intervention dose. Among wCDSMP participants only, significant reductions in physically
unhealthy days (u∆ = −2.07, S.E. = 0.87, p = 0.018, E.S. = −0.02) and fatigue (u∆ = −2.88, S.E. = 0.92,
p = 0.002, E.S. = −0.17) were observed from baseline to follow-up. Significant reductions in soda/sugar
beverage consumption (u∆ = −0.78, S.E. = 0.35, p = 0.028, E.S. = −0.24), fast food intake (u∆ = −0.76,
S.E. = 0.29, p = 0.009, E.S. = −0.27), and sedentary behavior (u∆ = −4.49, S.E. = 1.90, p = 0.018,
E.S. = −0.02) were observed from baseline to follow-up. Significant improvement in patient–provider
communication was observed (u∆ = 0.46, S.E. = 0.21, p = 0.031, E.S. = 0.33). Significant work limitation
reductions in terms of mental demands (u∆ = −8.89, S.E. = 4.47, p = 0.010, E.S. = −0.02) were also
observed from baseline to follow-up.

As shown in Table 2, wCDSMP and CDSMP differed in terms of proportion of sessions
attended, number of chronic conditions, and age. To account for these differences in estimating
between-group differences in change, we regressed the change scores on these three covariates
(see Table 3, Between-Group). When comparing intervention effectiveness based on between-group
differences in latent change scores, improvements in fatigue (u∆ = −3.68, S.E. = 1.31, p = 0.005),
soda/sugar beverage consumption (u∆ = −2.70, S.E. = 0.92, p = 0.003), and physical activity (u∆ = 2.88,
S.E. = 1.40, p = 0.039) were significantly greater among wCDSMP participants relative to Usual Care
participants. Relative to Usual Care participants, work limitation reductions were significantly greater
among wCDSMP participants for mental demands (u∆ = −30.56, S.E. = 14.87, p = 0.040).
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Table 3. Latent change regression analyses.

CDSMP (Usual Care) wCDSMP (Workplace−Tailored) Between−Group
Difference

Baseline
Mean (SE) n u∆ (S.E.) p Effect Size Baseline

Mean (SE) n u∆ (S.E.) p Effect Size u∆ Difference
(SE) p

Physically Unhealthy Days 4.48 (0.78) 108 −2.13 (1.65) 0.198 −0.04 6.06 (0.73) 72 −2.07 (0.87) 0.018 −0.02 8.34 (4.48) 0.063
Mentally Unhealthy Days 6.25 (0.79) 106 2.61 (1.02) 0.010 0.05 5.33 (0.72) 72 −1.75 (0.94) 0.062 −0.04 −2.32 (3.53) 0.512
Stress 5.53 (0.32) 109 0.42 (0.45) 0.354 0.06 4.98 (0.25) 71 −0.84 (0.55) 0.127 −0.10 0.06 (1.54) 0.969
Pain 2.75 (0.31) 109 0.66 (0.50) 0.179 0.09 2.40 (0.29) 71 −0.90 (0.46) 0.052 −0.01 0.28 (1.92) 0.883
Fatigue 4.41 (0.26) 107 0.18 (0.46) 0.697 0.03 4.46 (0.25) 70 −2.88 (0.92) 0.002 −0.17 −3.68 (1.31) 0.005
Sleep Problems 3.70 (0.24) 109 −0.70 (0.54) 0.109 −0.12 3.66 (0.27) 72 −0.22 (0.56) 0.694 −0.04 0.72 (1.24) 0.560
Depression 5.40 (0.40) 109 −0.80 (1.18) 0.500 −0.06 5.58 (0.30) 72 −1.07 (0.60) 0.077 −0.07 0.63 (2.29) 0.782
Eating Behavior— Fast Food Intake (Past Week) 2.74 (0.13) 109 −0.59 (0.34) 0.082 −0.34 2.65 (0.15) 72 −0.76 (0.29) 0.009 −0.27 −1.04 (1.04) 0.317
Eating Behavior—Fruit/
Vegetable Intake (Past Week) 2.76 (0.09) 109 0.56 (0.34) 0.097 0.25 2.75 (0.22) 72 0.36 (0.20) 0.077 0.17 −0.01 (1.05) 0.991

Eating Behavior—Soda/
Sugar Beverage Intake (Past Week) 1.61 (0.09) 108 0.15 (0.49) 0.765 0.05 1.69 (0.17) 72 −0.78 (0.35) 0.028 −0.24 −2.70 (0.92) 0.003

Physical Activity—Days Exercise (Past Week) 1.43 (0.15) 108 −0.84 (0.51) 0.102 −0.19 1.34 (0.26) 72 0.28 (0.35) 0.424 0.07 2.88 (1.40) 0.039
Sedentary Behavior on Work Days 9.02 (0.49) 109 −0.17 (1.02) 0.870 −0.01 9.66 (0.74) 72 −4.49 (1.90) 0.018 −0.02 −14.22 (9.24) 0.124
Self-Efficacy for Managing Chronic Disease 7.70 (0.23) 86 0.33 (0.73) 0.657 0.09 7.22 (0.41) 63 −0.28 (0.72) 0.695 −0.06 −2.63 (1.38) 0.056
Prescription Medication Adherence 1.24 (0.10) 96 −0.09 (0.65) 0.895 −0.06 1.22 (0.24) 65 −0.03 (0.30) 0.923 −0.02 −1.20 (1.15) 0.297
Patient–Provider Communication 3.28 (0.12) 109 0.41 (0.43) 0.334 0.26 3.28 (0.14) 72 0.46 (0.21) 0.031 0.33 1.34 (0.83) 0.106
WLQ: Time Demands 17.06 (1.64) 105 3.12 (6.89) 0.651 0.01 23.12 (2.98) 68 1.88 (8.43) 0.824 0.00 −7.43 (21.03) 0.724
WLQ: Physical Demands 19.58 (3.80) 107 −1.06 (6.74) 0.875 0.00 21.01 (3.16) 71 3.51 (5.32) 0.525 0.00 9.94 (20.35) 0.625
WLQ: Mental Demands 16.30 (1.40) 107 1.54 (7.26) 0.832 0.00 19.80 (2.22) 71 −8.89 (4.47) 0.010 −0.02 −30.56 (14.87) 0.040
WLQ: Interpersonal Demands 7.12 (1.51) 105 −1.15 (8.82) 0.896 0.00 12.44 (2.48) 71 −3.62 (3.21) 0.529 −0.01 −9.52 (15.19) 0.531
WLQ: Output Demands 9.08 (1.07) 107 2.78 (6.06) 0.646 0.01 13.35 (2.58) 71 2.08 (4.66) 0.655 0.00 −8.57 (16.36) 0.600
Work Ability 37.55 (0.77) 109 −0.65 (1.83) 0.720 −0.01 36.63 (1.46) 72 −2.32 (1.36) 0.088 −0.04 −4.26 (7.48) 0.569
Job Stress 1.31 (0.12) 109 0.23 (0.27) 0.385 0.35 1.13 (0.17) 72 −0.18 (0.23) 0.452 −0.17 −0.35 (0.58) 0.548

Note: All analyses control for proportion of sessions attended and baseline levels of the dependent variable. Between-group difference analyses control for proportion of sessions attended,
number of chronic conditions at baseline, and age. SE (standard error); WLQ (work limitations questionnaire).
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4. Discussion

Findings from this RCT show the effectiveness of a workplace-tailored version of CDSMP
(i.e., wCDSMP) to improve health and work performance indicators among employed adults with
one or more chronic conditions. Consistent with previously reported results from the National
Study of CDSMP, wCDSMP was associated with reductions in unhealthy physical days, fatigue,
physical activity, and patient–provider communication [19,20]. These results are consistent with
previous age-based comparisons demonstrating that middle-aged CDSMP participants reported
stronger improvements in these outcomes relative to their older adult counterparts [41]. Given the
average age of wCDSMP participants was approximately 17 years younger than those in National
Study of CDSMP (i.e., 50.0 years compared to 67.0 years), the current study supports the benefits
of disease self-management skills for improving health and indicates that the worksite translation
of CDSMP is associated with health benefits among a younger employed population living with
chronic conditions. Compared to many older adults who are no longer working, middle-aged
employees with chronic conditions are often challenged to simultaneously manage their health,
work responsibilities, and home/family life [5,42,43]. As such, their health needs and strategies
for self-management may differ from their older counterparts. As part of the wCDSMP translation
process [43,44], program content was modified to emphasize the importance of work-life balance.
Additionally, content was modified to include more age-appropriate, work-related examples and
include work-focused brainstorming and problem solving activities. Consequently, this translational
study included novel work-related outcomes that have not previously been included in other CDSMP
studies. Specifically, wCDSMP participants reported decreased difficulty performing mental demands
at work and reduced sedentary activity on workdays. These findings demonstrate that wCDSMP is
an effective translation capable of yielding important, previously understudied outcomes and benefits
for a younger, employed population. Further, this translation indicates that traditional CDSMP may
not be a good fit for working adults, evidenced by non-significant outcomes among Usual Care
participants (despite having higher attendance than wCDSMP participants).

Given over 80% of wCDSMP participants were obese (compared to 68.5% of CDSMP participants),
it is not surprising that the tailored intervention improved physical health, fatigue, eating behavior,
and sedentary behavior on workdays. However, it is surprising that improvements in medication
adherence and self-efficacy did not significantly improve in light of the large proportion of participants
with elevated biomarkers at baseline (e.g., glucose, blood pressure, cholesterol). However, this may
have resulted from relatively high disease management self-efficacy and medication adherence at
baseline (see Table 1). In future analyses, changes in biomarkers will be examined, especially in the
context of mediating and moderating variables that may reveal improvements for employee subgroups.

As indicated by its low national uptake [21], the traditional format of CDSMP was not conducive to
the adoption and delivery in workplace settings [22]. The 2.5-h workshop sessions reduced employers’
ability or willingness to implement the intervention at the workplace, especially on work time [24].
As part of the wCDSMP translation, workshop sessions were shortened and held more frequently,
which may facilitate increased acceptability by management in workplace settings. While wCDSMP
attendance was lower than preferred (i.e., on average, participants attended 52% of workshop sessions),
some intervention benefits were nevertheless observed from baseline to 6-month follow-up. Additional
efforts are needed to examine minimal attendance threshold levels needed for programmatic success
on different outcome variables, and increase participant retention accordingly.

It is unclear whether low attendance was associated with unpredictable job-related
responsibilities/emergencies/deadlines, lack of interest, competing personal and family
responsibilities, or changes in work schedules (e.g., rotating shift work) due to the nature of the
worksites included in this study (i.e., hospital and school employees). While the modified format
of wCDSMP may be more feasible for on-site delivery (i.e., before, during, and/or after work time),
the length of the intervention (i.e., sixteen 50-min sessions over eight weeks) may hinder grand
scale adoption. To improve worksite adoption/uptake and increase intervention dose received by
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employees, the intervention should be further refined to include fewer sessions (e.g., twelve 60-min
sessions over six weeks). Possible strategies for increasing workshop attendance may include the
inclusion of a Session Zero [45] for enhanced intervention recruitment or creating toolkits and trainings
to educate employers and program deliverers (e.g., local Area Agencies on Aging) about effective
recruitment and implementation strategies. Additionally, efforts are needed to identify the interests
and preferences of employees with chronic conditions in terms of intervention (types and format)
delivered in workplace settings [46,47].

Limitations

This study was not without limitations. Data were self-reported, which may have introduced
recall and reporting biases. While this study focused on many aspects of health and work performance,
additional outcome measures should be examined to capture the breadth of possible intervention
benefits. Future studies from this RCT will investigate a broader range of outcomes related to
health and healthcare utilization to further confirm the success of this translational research. Further,
additional measures associated with work performance will be examined to assess the intervention’s
cost-effectiveness and return on investment. While wCDSMP participants reported improvements for
all outcome variables, the sample size for this RCT was modest and may have been underpowered
to detect all meaningful changes. Further, all participants reporting one or more chronic conditions
were included in analyses, not just those who reported risk or poor health indicators at baseline.
Future analyses will examine intervention benefits for each outcome variable in terms of those
who reported associated risk for this outcome at baseline (e.g., stress, depression, sleep problems).
In our ongoing RCT, we are working to increase the study sample to include more employees at more
worksites (and more diverse worksite types) for a more comprehensive understanding of impacts in
different populations and settings. This will also help us better understand the appropriateness of
wCDSMP and its effectiveness for certain types of work environments and employee job descriptions.
The current study examined changes over a 6-month period; however, our RCT will examine changes
over a 12-month period to determine the ability of wCDSMP to maintain employee health and
productivity over time, relative to Usual Care alternatives.

5. Conclusions

Despite increased awareness about the importance of workplace health promotion,
small proportions of employed Americans report that their employers offer resources to manage
their health needs [48]. Furthermore, even fewer programs have undergone rigorous development and
testing as an evidence-based worksite wellness program. Given the well-documented effectiveness
of CDSMP, efforts are needed to increase adoption and dissemination to reach new populations and
settings. This study showed the effectiveness of wCDSMP to improve health and work performance
among middle-aged employees with one or more chronic conditions. By translating the intervention
format and content, we believe wCDSMP can increase the availability and accessibility of this
efficacious intervention to workplace settings. The added flexibility afforded by the wCDSMP format
has potential to increase its dissemination workplace settings across the U.S. and globally. Employers
who offer wCDSMP at their workplace can promote healthy aging among their mid-aged workforce
and prevent or delay costly age- and disease-related complications and disability.



Int. J. Environ. Res. Public Health 2018, 15, 851 13 of 15

Author Contributions: M.L.S. was involved in conceptualizing the study and wrote the manuscript. M.G.W.,
H.M.P., H.Z., and D.M.D. were involved in conceptualizing the study and drafting the manuscript. M.R. performed
the statistical analyses and drafted the manuscript. R.V., P.C., K.L., and D.D.L. critically reviewed the manuscript.
All authors reviewed and approved this final manuscript version.

Acknowledgments: Research reported in this publication was supported by the National Heart, Lung, And Blood
Institute of the National Institutes of Health under Award Number R01HL122330. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institutes
of Health.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Bureau of Labor Statistics. Labor Force Statistics from Current Population Study; United States Department of
Labor: Washington, DC, USA, 2017. Available online: https://www.bls.gov/cps/cpsaat03.htm (accessed on
1 March 2018).

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

3. Goetzel, R.Z.; Pei, X.; Tabrizi, M.J.; Henke, R.M.; Kowlessar, N.; Nelson, C.F.; Metz, R.D. Ten Modifiable
Health Risk Factors Are Linked to More Than One-Fifth of Employer-Employee Health Care Spending.
Health Aff. 2012, 31, 2474–2484. [CrossRef] [PubMed]

4. Bhattacharya, J.; Choudhry, K.; Lakdawalla, D. Chronic disease and severe disability among working-age
populations. Med. Care 2008, 46, 92–100. [CrossRef] [PubMed]

5. Sorensen, G.; Landsbergis, P.; Hammer, L.; Amick, B.C., III; Linnan, L.; Yancey, A.; Workshop Working Group
on Worksite Chronic Disease Prevention. Preventing chronic disease in the workplace: A workshop report
and recommendations. Am. J. Public Health 2011, 101, S196–S207. [CrossRef] [PubMed]

6. Goetzel, R.Z.; Ozminkowski, R.J.; Sederer, L.I.; Mark, T.L. The business case for quality mental health services:
Why employers should care about the mental health and well-being of their employees. J. Occup. Environ. Med.
2011, 44, 320–330. [CrossRef]

7. Goetzel, R.Z.; Long, S.R.; Ozminkowski, R.J.; Hawkins, K.; Wang, S.; Lynch, W. Health, absence, disability,
and presenteeism cost estimates of certain physical and mental health conditions affecting US employers.
J. Occup. Environ. Med. 2004, 46, 398–412. [CrossRef] [PubMed]

8. Caloyeras, J.P.; Liu, H.; Exum, E.; Broderick, M.; Mattke, S. Managing manifest diseases, but not health risks,
saved PepsiCo money over seven years. Health Aff. 2014, 33, 124–131. [CrossRef] [PubMed]

9. Chapman, L.S. Meta-evaluation of worksite health promotion economic return studies: 2005 update.
Am. J. Health Promot. 2005, 19, 1–11. [CrossRef] [PubMed]

10. 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]

11. Ory, M.G.; Smith, M.L.; Kulinski, K.P.; Lorig, K.; Zenker, W.; Whitelaw, N. Self-management at the tipping
point: Reaching 100,000 Americans with evidence-based programs. J. Am. Geriatr. Soc. 2013, 61, 821–823.
[CrossRef] [PubMed]

12. Smith, M.L.; Ory, M.G.; Ahn, S.; Kulinski, K.P.; Jiang, L.; Horel, S.; Lorig, K. National dissemination of
Chronic Disease Self-Management Education (CDSME) Programs: An incremental examination of delivery
characteristics. Front. Public Health 2015. [CrossRef]

13. Bandura, A. Social cognitive theory of self-regulation. Organ. Behav. Hum. Decis. Process. 1991, 50, 248–287.
[CrossRef]

14. Stanford Patient Education Research Center. Stanford Small Group Self-Management Programs in English.
2017. Available online: http://patienteducation.stanford.edu/programs/ (accessed on 1 March 2018).

15. Lorig, K.R.; Sobel, D.S.; Ritter, P.L.; Laurent, D.; Hobbs, M. Effect of a self-management program on patients
with chronic disease. Eff. Clin. Pract. 2000, 4, 256–262.

16. Lorig, K.R.; Sobel, D.S.; Stewart, A.L.; Brown, B.W., Jr.; Bandura, A.; Ritter, P.; Holman, H.R. Evidence
suggesting that a chronic disease self-management program can improve health status while reducing
hospitalization: A randomized trial. Med. Care 1999, 37, 5–14. [CrossRef] [PubMed]

https://www.bls.gov/cps/cpsaat03.htm
http://dx.doi.org/10.1097/01.jom.0000150206.04540.e7
http://www.ncbi.nlm.nih.gov/pubmed/15761321
http://dx.doi.org/10.1377/hlthaff.2011.0819
http://www.ncbi.nlm.nih.gov/pubmed/23129678
http://dx.doi.org/10.1097/MLR.0b013e3181484335
http://www.ncbi.nlm.nih.gov/pubmed/18162861
http://dx.doi.org/10.2105/AJPH.2010.300075
http://www.ncbi.nlm.nih.gov/pubmed/21778485
http://dx.doi.org/10.1097/00043764-200204000-00012
http://dx.doi.org/10.1097/01.jom.0000121151.40413.bd
http://www.ncbi.nlm.nih.gov/pubmed/15076658
http://dx.doi.org/10.1377/hlthaff.2013.0625
http://www.ncbi.nlm.nih.gov/pubmed/24395944
http://dx.doi.org/10.4278/0890-1171-19.4.TAHP-1
http://www.ncbi.nlm.nih.gov/pubmed/16022209
http://dx.doi.org/10.1097/JOM.0b013e3181a39180
http://www.ncbi.nlm.nih.gov/pubmed/19339899
http://dx.doi.org/10.1111/jgs.12239
http://www.ncbi.nlm.nih.gov/pubmed/23672545
http://dx.doi.org/10.3389/fpubh.2014.00227
http://dx.doi.org/10.1016/0749-5978(91)90022-L
http://patienteducation.stanford.edu/programs/
http://dx.doi.org/10.1097/00005650-199901000-00003
http://www.ncbi.nlm.nih.gov/pubmed/10413387


Int. J. Environ. Res. Public Health 2018, 15, 851 14 of 15

17. Lorig, K.R.; Ritter, P.; Stewart, A.L.; Sobel, D.S.; Brown, B.W., Jr.; Bandura, A.; Holman, H.R. Chronic disease
self-management program: 2-year health status and health care utilization outcomes. Med. Care 2001, 39,
1217–1223. [CrossRef] [PubMed]

18. Boutaugh, M.L.; Jenkins, S.M.; Kulinski, K.P.; Lorig, K.R.; Ory, M.G.; Smith, M.L. Closing the Disparity Gap:
The Work of the Administration on Aging. Generations 2014, 38, 107.

19. Ory, M.G.; Ahn, S.; Jiang, L.; Smith, M.L.; Ritter, P.L.; Whitelaw, N.; Lorig, K. Successes of a national study of
the Chronic Disease Self-Management Program: Meeting the Triple Aim of Health Care Reform. Med. Care
2013, 51, 992–998. [CrossRef] [PubMed]

20. Ory, M.G.; Ahn, S.; Jiang, L.; Lorig, K.; Ritter, P.; Laurent, D.D.; Smith, M.L. National study of chronic disease
self-management: Six-month outcome findings. J. Aging Health 2013, 25, 1258–1274. [CrossRef] [PubMed]

21. Smith, M.L.; Towne, S.D., Jr.; Herrera-Venson, A.; Cameron, K.; Kulinski, K.P.; Lorig, K.; Horel, S.A.; Ory, M.G.
Dissemination of Chronic Disease Self-Management Education (CDSME) Programs in the United States:
Intervention delivery by rurality. Int. J. Environ. Res. Public Health 2017, 16, 638. [CrossRef] [PubMed]

22. Smith, M.L.; Wilson, M.G.; DeJoy, D.M.; Padilla, H.; Zuercher, H.; Corso, P.S.; Vandenberg, R.J.; Lorig, K.;
Ory, M.G. Chronic Disease Self-Management Program (CDSMP) in the workplace: Opportunities for health
improvement. Front. Public Health 2015. [CrossRef] [PubMed]

23. Wilson, M.G.; DeJoy, D.M.; Vandenberg, R.J.; Padilla, H.; Davis, M. FUEL Your Life: A translation of the
Diabetes Prevention Program to worksites. Am. J. Health Promot. 2016, 30, 188–197. [CrossRef] [PubMed]

24. Wilson, M.G.; DeJoy, D.M.; Vandenberg, R.J.; Corso, P.; Padilla, H.; Zuercher, H. Effect of intensity and
program delivery on the translation of Diabetes Prevention Program to worksites. A randomized controlled
trial of Fuel Your Life. J. Occup. Environ. Med. 2016, 58, 1113–1120. [CrossRef] [PubMed]

25. National Council on Aging. Frequently Asked Questions: CDSME Grantees. Available online: https:
//www.ncoa.org/resources/frequently-asked-questions-cdsme-grantees (accessed on 1 March 2018).

26. Belza, B.; Petrescu-Prahova, M.; Kohn, M.; Miyawaki, C.E.; Farren, L.; Kline, G.; Heston, A.H. Adoption
of evidence-based health promotion programs: Perspectives of early adopters of Enhance® Fitness in
YMCA-affiliated sites. Front. Public Health 2015, 3, 164. [CrossRef] [PubMed]

27. Ritter, P.L.; González, V.M.; Laurent, D.D.; Lorig, K.R. Measurement of pain using the visual numeric scale.
J. Rheumatol. 2006, 33, 574–580. [PubMed]

28. Centers for Disease Control and Prevention. Measuring Healthy Days: Population Assessment of Health-Related
Quality of Life; Department of Health and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health Promotion, Division of Adult and Community
Health: Atlanta, GA, USA, 2000.

29. Lorig, K. (Ed.) Outcome Measures for Health Education and Other Health Care Interventions; Sage Publications:
Thousand Oaks, CA, USA, 1996.

30. Kroenke, K.; Strine, T.W.; Spitzer, R.L.; Williams, J.B.; Berry, J.T.; Mokdad, A.H. The PHQ-8 as a measure of
current depression in the general population. J. Affect. Disord. 2009, 114, 163–173. [CrossRef] [PubMed]

31. Paxton, A.E.; Strycker, L.A.; Toobert, D.J.; Ammerman, A.S.; Glasgow, R.E. Starting the conversation:
Performance of a brief dietary assessment and intervention tool for health professionals. Am. J. Prev. Med.
2011, 40, 67–71. [CrossRef] [PubMed]

32. Brown, W.J.; Miller, Y.D.; Miller, R. Sitting time and work patterns as indicators of overweight and obesity in
Australian adults. Int. J. Obes. 2003, 27, 1340–1346. [CrossRef] [PubMed]

33. Morisky, D.E.; Green, L.W.; Levine, D.M. Concurrent and predictive validity of a self-reported measure of
medication adherence. Med. Care 1986, 24, 67–74. [CrossRef] [PubMed]

34. Lerner, D.; Amick, B.C., III; Rogers, W.H.; Malspeis, S.; Bungay, K.; Cynn, D. The work limitations
questionnaire. Med. Care 2001, 39, 72–85. [CrossRef] [PubMed]

35. Toumi, K.; Ilmarinen, J.; Jahkola, A.; Katajarinne, L.; Tulkki, A. Work Ability Index. Occupational Health Care 19,
2nd ed.; Finnish Institute of Occupational Health: Helsinki, Finland, 1998.

36. Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24,
385–396. [CrossRef] [PubMed]

37. McArdle, J.J. Latent variable modeling of differences and changes with longitudinal data. Annu. Rev. Psychol.
2009, 60, 577–605. [CrossRef] [PubMed]

38. Newsom, J.T. Longitudinal Structural Equation Modeling: A Comprehensive Introduction; Routledge: New York,
NY, USA, 2015.

http://dx.doi.org/10.1097/00005650-200111000-00008
http://www.ncbi.nlm.nih.gov/pubmed/11606875
http://dx.doi.org/10.1097/MLR.0b013e3182a95dd1
http://www.ncbi.nlm.nih.gov/pubmed/24113813
http://dx.doi.org/10.1177/0898264313502531
http://www.ncbi.nlm.nih.gov/pubmed/24029414
http://dx.doi.org/10.3390/ijerph14060638
http://www.ncbi.nlm.nih.gov/pubmed/28613257
http://dx.doi.org/10.3389/fpubh.2014.00179
http://www.ncbi.nlm.nih.gov/pubmed/25964909
http://dx.doi.org/10.4278/ajhp.130411-QUAN-169
http://www.ncbi.nlm.nih.gov/pubmed/25615707
http://dx.doi.org/10.1097/JOM.0000000000000873
http://www.ncbi.nlm.nih.gov/pubmed/27820761
https://www.ncoa.org/resources/frequently-asked-questions-cdsme-grantees
https://www.ncoa.org/resources/frequently-asked-questions-cdsme-grantees
http://dx.doi.org/10.3389/fpubh.2014.00164
http://www.ncbi.nlm.nih.gov/pubmed/25964904
http://www.ncbi.nlm.nih.gov/pubmed/16511926
http://dx.doi.org/10.1016/j.jad.2008.06.026
http://www.ncbi.nlm.nih.gov/pubmed/18752852
http://dx.doi.org/10.1016/j.amepre.2010.10.009
http://www.ncbi.nlm.nih.gov/pubmed/21146770
http://dx.doi.org/10.1038/sj.ijo.0802426
http://www.ncbi.nlm.nih.gov/pubmed/14574344
http://dx.doi.org/10.1097/00005650-198601000-00007
http://www.ncbi.nlm.nih.gov/pubmed/3945130
http://dx.doi.org/10.1097/00005650-200101000-00009
http://www.ncbi.nlm.nih.gov/pubmed/11176545
http://dx.doi.org/10.2307/2136404
http://www.ncbi.nlm.nih.gov/pubmed/6668417
http://dx.doi.org/10.1146/annurev.psych.60.110707.163612
http://www.ncbi.nlm.nih.gov/pubmed/18817479


Int. J. Environ. Res. Public Health 2018, 15, 851 15 of 15

39. Muthén, L.K.; Muthén, B.O. Mplus User's Guide, 7th ed.; Muthén & Muthén: Los Angeles, CA, USA, 2012.
40. Shubert, T.E.; Smith, M.L.; Goto, L.; Jiang, L.; Ory, M.G. Otago Exercise Program in the United States:

Comparison of 2 Implementation Models. Phys. Ther. 2017, 97, 187–197. [CrossRef] [PubMed]
41. Ory, M.G.; Ahn, S.; Smith, M.L.; Jiang, L.; Lorig, K.; Whitelaw, N. National Study of Chronic Disease

Self-Management: Age comparison of outcome findings. Health Educ. Behav. 2014, 41 (Suppl. 1), 34S–42S.
[CrossRef] [PubMed]

42. Varekamp, I.; Van Dijk, F.J.H. Workplace problems and solutions for employees with chronic diseases.
Occup. Med. 2010, 60, 287–293. [CrossRef] [PubMed]

43. Smith, M.L.; Wilson, M.G.; DeJoy, D.M.; Padilla, H.B.; Zuercher, H.; Vandenberg, R.; Corso, P.S.; Lorig, K.;
Ory, M.G. Translating the Chronic Disease Self-Management Program (CDSMP) for use in the workplace:
Stakeholders and processes. Presented at the 143rd American Public Health Association Annual Conference,
Chicago, IL, USA, 31 October–4 November 2015.

44. Smith, M.L.; Wilson, M.G.; Zuercher, H.; DeJoy, D.M.; Padilla, H.B.; Vandenberg, R.; Corso, P.S.; Lorig, K.;
Ory, M.G. The role of trained facilitators in translating CDSMP for use in the workplace. Presented at the
Gerontological Society of America Annual Conference, Orlando, FL, USA, 18–22 November 2015.

45. Jiang, L.; Smith, M.L.; Chen, S.; Ahn, S.; Kulinski, K.P.; Lorig, K.; Ory, M.G. The role of session zero in
successful completion of Chronic Disease Self-Management Program (CDSMP) workshops. Front. Public
Health 2015. [CrossRef] [PubMed]

46. Meng, L.; Galyardt, A.; Robinson, K.; DeJoy, D.M.; Padilla, H.; Bien, M.B.; Zuercher, H.; Smith, M.L. Factors
associated with interest in worksite health-related discussions/events among employed adults with chronic
conditions. J. Occup. Environ. Med. 2017, 59, e145–e149. [CrossRef] [PubMed]

47. Meng, L.; Wolff, M.B.; Mattick, K.A.; Wilson, M.G.; DeJoy, D.M.; Smith, M.L. Strategies for worksite health
interventions to employees with elevated risk of chronic diseases. Saf. Health Work 2017, 8, 117–129.
[CrossRef] [PubMed]

48. American Psychological Association. Center for Organizational Excellence. 2017 Work and Well-Being
Survey. Available online: http://www.apaexcellence.org/assets/general/2017-work-and-wellbeing-survey-
results.pdf?_ga=2.143452918.2120307487.1496324171--161101498.1496323427 (accessed on 3 March 2018).

© 2018 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/).

http://dx.doi.org/10.2522/ptj.20160236
http://www.ncbi.nlm.nih.gov/pubmed/28204770
http://dx.doi.org/10.1177/1090198114543008
http://www.ncbi.nlm.nih.gov/pubmed/25274709
http://dx.doi.org/10.1093/occmed/kqq078
http://www.ncbi.nlm.nih.gov/pubmed/20511269
http://dx.doi.org/10.3389/fpubh.2014.00205
http://www.ncbi.nlm.nih.gov/pubmed/25964918
http://dx.doi.org/10.1097/JOM.0000000000001059
http://www.ncbi.nlm.nih.gov/pubmed/28609354
http://dx.doi.org/10.1016/j.shaw.2016.11.004
http://www.ncbi.nlm.nih.gov/pubmed/28593067
http://www.apaexcellence.org/assets/general/2017-work-and-wellbeing-survey-results.pdf?_ga=2.143452918.2120307487.1496324171--161101498.1496323427
http://www.apaexcellence.org/assets/general/2017-work-and-wellbeing-survey-results.pdf?_ga=2.143452918.2120307487.1496324171--161101498.1496323427
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Translation Process 
	Recruitment 
	Data Collection 
	Outcome Measures 
	Statistical Methods 

	Results 
	Discussion 
	Conclusions 
	References

