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ABSTRACT

ARTICLE HISTORY

Background: Workplace wellness programs have been widely implemented to promote employee
health outcomes and reduce health costs. However, little is known about how designs of wellness
programs matter for best promoting positive employee health outcomes. Purpose: This research
aims to identify the most effective designs of workplace wellness programs resulting in positive
employee health outcomes. Methods: We conducted endogenous treatment analyses to compare
the effectiveness of three wellness programs (diabetes prevention, hypertension prevention, and
nutrition classes) on employees’ health outcomes. Data were analyzed from 24,117 full-time
employees who received the pre- and post-intervention biometric screening in 2012–2016 at
a large employer in Texas, U.S. Results: Unlike the mixed effects in diabetes and hypertension
prevention programs, the nutrition program, which exhibited a high level of topic relevance, impact,
and intensity, significantly decreases all four biometric indicators: decreasing systolic blood pressure
(4%), diastolic blood pressure (10%), glucose (2%), and cholesterol (26%), which improves health
outcomes. Discussion: This study prompts health educators to consider comparative effectiveness
of workplace wellness programs for maximized impact on employees’ health outcomes. Translation
to Health Education Practice: Designing wellness programs with high topic relevance, impact, and
intensity should be emphasized in implementing workplace wellness programs.
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Background
Workplace wellness programs have been widely implemented to promote employee health in recent decades.
Since most full-time employees in the United States
spend more than one-third of their days at work, the
workplace is viewed as an ideal setting to provide easy
and regular access to positive peer and organizational supports toward wellness.1 As costs of insurance premiums
and employee compensation claims continue to rise,
employers are also more likely to institute workplace wellness programs to cut down these costs.2,3 In the United
States, about 4 of 5 large employers provided at least one
wellness program at the workplace in 2018.4 This phenomenon also has been encouraged by public policy, state
regulation, and global organizations. The Affordable Care
Act has established workplace wellness programs among
the national public health strategies to reduce chronic
disease in the US,5,6 and the Centers for Disease Control
and Prevention and the World Health Organization have
published guidelines for implementing wellness programs
in the workplace.7,8
Despite the widespread implementation of wellness programs, study results of their effect on employees’ health

outcomes are quite mixed. Some research has supported
workplace wellness programs as effective in weight loss,9
smoking cessation,10 mental health,11 and health risk management (e.g., glucose tolerance, blood pressure (BP), or
cholesterol),12 while other studies found minimal or nonsignificant effects on health outcomes.13,14 Several systematic reviews highlighted these mixed results and contended
that more rigorous evaluation designs are required to reliably determine the effectiveness of workplace wellness
programs.15–17 Other studies also indicated that the effect
size can vary depending on how the outcomes are
evaluated18; therefore, several methodologies should be
tested in the analytical approach to increase validity.
In addition, existing studies have focused the effectiveness of wellness programs regarding monetary incentive
structure,19 participation rates,20,21 or financial
outcomes,22,23 yet have rarely covered how their effectiveness differs depending on the design of programs.
Designing programs with appropriate topics, goals, intensity, and impacts is not only important for recruiting target
employees, but also for optimizing cost and
effectiveness.24,25 Particularly from the perspective of practitioners, it is also important to know programmatic
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elements of the successful wellness program by comparing
its effectiveness with other programs. Although a few studies have introduced useful tools and strategies of operating workplace wellness programs, including personalized
counseling,26 skill development,27 online training,28 and
fostering a partnership with communities,29 these studies
did not compare the impact of such diverse programs on
health outcomes within the same workplace, therefore
leaving the question of comparative effectiveness
unanswered.

Purpose
This study examines three wellness programs of a large,
Texas-wide employer on three different topics to identify
the most effective designs of workplace wellness programs
resulting in positive employee health outcomes. This large
employer provided an ideal setting for the proposed
research question by providing three programs on nutrition, diabetes prevention, and hypertension prevention,
with various level of impact and intensity, while having
the same incentive, recruitment process, and organizational culture across programs. Using four biometric indicators (systolic BP, diastolic BP, glucose, and total
cholesterol) as pre- and post-intervention health outcomes,
this study hypothesizes that the wellness programs improve
employees’ health outcomes, but the effect size varies
depending on the topic relevance, impact level, and intensity level.

Methods
Settings and subjects
A large Texas-wide employer provides nutrition, diabetes
prevention, and hypertension prevention programs in the
workplace to promote employees’ health status and preventive medicine. All three programs operate on the same
monetary incentive system to promote active enrollment
from high-risk groups. Since 2012, all employees must
complete one biometric screening per year, and are
assigned a ranking of “green” (optimal), “orange”

(borderline), or “red” (out of range) based on defined
biometric thresholds regarding BMI, systolic BP, diastolic
BP, blood glucose, and cholesterol (See Table 1). If all four
of an employee’s biometric results are green or orange,
then he/she will automatically earn $300 without having
to attend a wellness program. However, if any biometric
result falls in the red group, then the employee attends and
completes at least one of the three classes to earn the credit
of $300. High-risk employees can choose any one program
among the three to get the same credit. Other low-risk
employees in green or orange groups are also welcome to
participate in any one of three programs although they do
not receive extra credit. The colored rankings are used to
encourage the high-risk (red) group to participate, but this
rank is not a strict condition for participation.
The study sample included information on 24,117 fulltime employees who received the pre- and post-intervention biometric screening in 2012-2016. Employees were
recruited to participate in annual biometric screening
through e-mails, and all full-time employees receiving full
benefit packages participated in the screening. We
excluded employees who participated in more than two
programs due to the complication in study design (this
number is less than 2% of the total sample). This study was
approved by Texas A&M University IRB.
Conceptual framework
This study’s workplace wellness programs have the same
incentive structure, recruitment process, and expected outcomes, but are differently designed regarding topic, intensity, and impact levels. These three features have been
highlighted in many existing studies24,30–32, since they
determine i) what topics are covered and whether they
are relevant to participants, ii) whether programs deliver
sufficient intensity to make meaningful changes in participants’ health outcomes, iii) and whether programs are
coherently integrated with follow-up activities to change
participants’ lifestyles. Particularly, O’Donnell et al24 introduced that relevant topics, level of intensity, and level of
impact are key critera to design effective workplace wellness programs. Other studies also followed O’Donnell

Table 1. Risk-group based on biometric results.
BMI
Blood Pressure
Cholesterol

Blood Glucose

Green (Optimal)

Orange (Borderline)

Red (Out of Range)

Normal: ≤24.9
Systolic: <120mmHg
Diastolic: <80 mmHg
Total: <200 mg/dL
HDL: ≥60 mg/dL
LDL: ≤129 mg/dL
Trigly.: <150 mg/dL
Fasting: <100 mg/dL
Non-fasting: <140 mg/dL

Overweight: 25–29.9
Systolic: 120–139 mmHg
Diastolic: 80–89 mmHg
Total: 200-239 mg/dL
HDL: 40-59 mg/dL
LDL: 130–159 mg/dL
Trigly.: 150–199 mg/dL
Fasting: 100-125 mg/dL
Non-fasting: 140-199 mg/dL

Obesity ≥30
Systolic: ≥140 mmHg
Diastolic: ≥90 mmHg
Total: ≥240 mg/dL
HDL: <40 mg/dL
LDL: ≥160 mg/dL
Trigly.: ≥200 mg/dL
Fasting: ≥126 mg/dL
Non-fasting: ≥200 mg/dL

Abbreviations: HDL, High-density lipoprotein cholesterol; LDL, Low-density lipoprotein cholesterol
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et al.’s framework and supported that the most effective
programs design specific plans based on participants
own needs and assessments, address relevant topics,
and use integrated strategies to create supportive
environments.33,34
In this framework, first, program topics should fit
individuals’ needs, health-related goals, and readiness
to change. Topic relevance should be considered in
designing a wellness program because the fitness of
topics to participants is key to ensure effectiveness.
For instance, if employees understand their goals
related to obesity (e.g., reducing BMI < 27.5 kg/m2)
and are ready to change their lifestyles, the diet therapy
topic would be the best fit for those participants and
would lead to best outcomes.
Second, the level of intensity can be determined by the
quantity of invested resources, staff levels, physical activities, and time spent by participants. When wellness programs require more time, space, staff, and money to
operate the programs, the level of intensity increases. For
instance, small-group weekend retreats would be more
intensive because they bring larger resources, a larger staffing ratio, and longer time spent by participants, compared
to conferences during lunchtime. Likewise, small-group
lectures with interactive activities would be more intensive
than self-study courses.
Lastly, the level of impact indicates the desired impact
on knowledge, behavior, or supportive environment to
practice healthy lifestyles. Awareness programs may
increase knowledge about certain diseases and preventive
medicines but have little influence to change participants’
unhealthy behaviors. Behavior change programs would
change specific health behaviors (e.g., quitting smoking),
but after completing the program, participants often
revert to their previous unhealthy behaviors. Supportive
environment programs have the highest impact among
the three since they aim to create long-term environments
for participants to sustain healthy lifestyles.
Although these three criteria have been discussed
anecdotally to find benchmarking practices and
cases,35–37 empirical evidence is sparse on the effectiveness of these elements, alone or in combination.
Using O’Donnell et al’s24 conceptual framework, this
study examines the characteristics of contents in the
three programs and explores their effectiveness on
health outcomes.
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the class, target population, and bundle strategies were
different across programs. Participants (15–20 per
class) are required to attend all scheduled classes to
receive course credit in each case (attendance was
strictly recorded).
The diabetes prevention class was a 4-week lecturebased class focused on improving health behaviors that
prevent diabetes, particularly aiming to control glucose
levels. During the class, participants learned about the
symptoms, complications, and consequences of diabetes,
and received information on self-management of diabetes
involving nutrition, exercise, and emotional health.
Pharmacists taught four 2-hour interactive classes once
per week. Class participants were expected to learn how
to improve their behaviors in healthy eating and increased
physical activities.
The hypertension prevention class was a 2-week lecture-based class focused on health behaviors to improve
blood pressure. The 1-hour weekly interactive class was
also taught by pharmacists, covering healthy lifestyles
regarding nutrition, physical activity, weight, and
tobacco to lower blood pressure. Unlike the diabetes
class, each participant’s blood pressure was tracked and
recorded to monitor progress on health status with two
follow-up calls from the pharmacists during the two
weeks. This tracking was conducted once weekly for
two weeks using a Higi machine inside the participating
pharmacy to help participants stay accountable to what
they learned in the class.
The nutrition class, called “Weigh to Wellness,” was an
8-week lecture-based class focused on improving nutrition
and physical activity to reduce weight. This program,
unlike the others, was highly recommended for employees
with BMI > 27.5 who fall into the “high ranges of orange”
or “red” biometric category. The eight weekly 2-hour interactive classes were taught by dieticians and health educators and focused on building realistic and specific strategies
for a healthier lifestyle. Compared to the other two programs, the nutrition class featured a variety of contents
beyond lecture, such as interactive cooking classes, two
one-on-one sessions with a counselor, three health screenings (pre-class, post-class, and 3-month follow-up), and
three field trips to fitness centers, grocery stores, and restaurants to build a supportive environment for participants’ healthy lifestyles.
Measures

Wellness program description
This study included three wellness programs related to
diabetes prevention, hypertension prevention, and
nutrition. All three programs were lecture-based
classes, but the specific activities, timeline, duration of

Three types of data were collected at the employee
levels: employees’ biometric data, demographic data,
and participating intervention data in 2012–2016. We
focused on biometric data on weight, BMI, systolic BP,
diastolic BP, glucose, and cholesterol values collected by
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pharmacists at specific screening dates, and merged
them with employees’ demographic data on gender,
age, tobacco use, and marital status, adding the date
of program completion.
The main outcome measures were pre- and postintervention biometrics of systolic BP, diastolic BP, glucose,
and cholesterol for both participants and non-participants.
Systolic and diastolic were measured as blood pressure
(BP) in millimeters of mercury (mmHg). Glucose was
measured as blood level in milligrams per deciliter (mg/
dL), and cholesterol was calculated as total cholesterol level
in mg/dL. The intervention measure, whether participating
in diabetes prevention, hypertension prevention, or nutrition class, was measured as a binary variable (yes/no). As
control variables, we included employees’ gender, age,
height, weight, fasting on the day of screening, tobacco
use, year, and regional dummies.

0.01), but there were clear differences in the red biometric
flag between control and treatment groups. We conducted
the analysis with Stata version 15.038 with a two-tailed test
p-value of .05. For sensitivity analysis, we compared postintervention health outcomes for participants who have
completed a wellness program to the outcomes of employees who have not participated in the wellness program. We
also analyzed the difference-in-differences model to adjust
for any remaining differences between control and treatment by looking at the change in the pre- and posttreatment outcomes.
Our unit of analysis was the employee’s biometric
screening to account for pre- and post-intervention
measures. Since there were multiple years of biometric
results per person in 2012–2016, more than one biometric screening result existed per employee. With this
panel dataset, all regressions included year and geographical fixed effects.

Data analyses
We used a quasi-experimental pre- and post-intervention
research design with control groups for this study. Since
the assignment of each program was not based on randomization, but on self-selection of employees into the group,
some unobservable differences remained between the control and treatment groups even after controlling for
observed characteristics. Unobservable characteristics
could include the level of education, lifestyle, family size,
income level, drug prescription, etc. Both observable and
unobservable characteristics could create selection bias in
the treatment intervention. With consideration of this limitation, we used an endogenous treatment regression
model to evaluate the health intervention effect. As sensitivity analyses, we also conducted posttest only comparison
and difference-in-differences analysis since each analytical
approach invoked different identifying assumptions.
Without a true randomized controlled trial, one cannot
completely eliminate confounding factors that could introduce bias.
The endogenous treatment regression model estimates
first a selection equation for the endogenous treatment and
then an equation for the health outcome. We identified
a variable that influenced the decision to enroll, but that
was not directly related to health outcomes: Whether an
employee received a red biometric flag on the 2014 biometric screening (the last one before the start of the health
program in 2015) served as the identifying variable for the
treatment equation. The employer has identified a set of
thresholds across health outcomes (BMI, systolic BP, diastolic BP, blood glucose, and total cholesterol) in which
crossing at least one level will create a red biometric flag
(see Table 1). The red biometric flag was not correlated
with the health outcomes (correlation ranges from 0.22 to

Results
Sample characteristics
The total number of observations in the analysis was
104,873 with 24,117 unique employees. Among them,
13,134 observations with 2,861 unique employees
(11.9%) were included in the treatment group, defined
as having biometric screenings and participation in any
of the three wellness programs. Based on the biometric
screening, the percentage of the “red” group in each
screening whose results are above the threshold to
receive financial incentives is as follow: 42% in weight
(BMI), 21% in blood pressure, and 6% blood glucose.
The result indicates that employees in our sample are
more likely to have an obesity issue than hypertension
and diabetes. The number of participants in each program was 506 (17.7%) nutrition, 2,121 (74.1%) in
hypertension prevention, and 234 (8.2%) in diabetes
prevention, which shows that hypertension was the
most popular class among participants. The majority
of wellness program participants were categorized in
the “red” group regarding the biometric screening: 201
(85%) of diabetes, 1,772 (83%) of hypertension, and 447
(88%) of nutrition.
Before conducting the main analysis, we compared
mean characteristics of employees in treatment versus
control group before the start of the wellness programs
(2012–2014). The comparison shows whether there
were significant differences in employee characteristics
between the treatment and control group, and if so,
analysis models then consider the selection bias in the
treatment intervention. Table 2 presents descriptive
statistics of the study sample in pre-treatment by total
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Table 2. Descriptive statistics of the study sample in pre-treatment (2012–2014).
Full sample
Age at screening
Male
Red biometric
Fasting
Tobacco user
Height (inches)
Weight
BMI
Systolic
Diastolic
Glucose
Cholesterol
Total N

Mean
42.2
0.49
0.21
0.80
0.06
66.2
186.4
29.7
129.1
81.5
96.4
173.1
62,093

Controls
SD
11.9
0.49
0.41
0.39
0.24
4.0
45.9
6.5
16.5
10.2
27.9
37.5

Mean
41.8
0.51
0.20
0.79
0.06
66.3
183.9
29.3
128.6
81.2
96.0
172.6
54,260

Treatment
SD
12.0
0.49
0.40
0.40
0.24
4.05
45.3
6.38
16.4
10.2
27.7
37.5

Mean
44.7***
0.37***
0.30***
0.86***
0.04***
65.7***
202.2***
32.8***
132.7***
84.0***
99.1***
176.7***
7,833

SD
11.0
0.48
0.45
0.34
0.20
3.99
46.8
6.73
16.7
10.1
29.0
37.6

*** shows significant differences across the means between the control and treatment group at p < .01.

and per group. Overall, the average age of employees at
screening date was 42.2 (ranging from 16 to 88). The
employees’ population was almost equally split into
males (49.0%) and females (51.0%). The variable “red”
biometric was 1 if the 2014 screening crossed the
threshold of “out of range” set by the employer and
defined above. The average suggested that about 21% of
employees had a red biometric in their 2014 health
screening. Most employees were fasting at screening
(80.0%), and a small percentage (6.0%) were tobacco
users. The average height of employees was 66.2 inches
(about 5.51 feet). In terms of weight, the average was
186.4 pounds. The average calculated BMI was 29.7.
The average systolic BP was 129.1 and 81.5 for diastolic
BP. The average glucose level was 96.4, and the average
total cholesterol was 173.1. Comparing treatment to
control groups, employees who enrolled in any of the
three wellness programs were on average 3 years older,
more likely to be female, more likely to have received
a red biometric screening, more likely to be fasting at
the time of the screening, less likely to be tobacco users,
about 15 lbs. heavier, and had worse health outcomes.
Table 2 also shows that all means were significantly
different between the two groups (p < .01).

the 1% level). The results of the effects of the three programs on health outcomes are presented in Figure 1.
Figure 1 shows the estimates of the endogenous
treatment model along with their confidence intervals.
We have 12 estimates, 9 of which show that participation in the wellness programs produced positive outcomes (lowering the average health outcome). The
diabetes prevention classes reduced systolic BP, diastolic BP, and total cholesterol, whereas blood glucose
level increased (39%; p < .01). The hypertension prevention classes produced two positive outcomes, lowering diastolic BP and cholesterol level, while increasing
systolic BP (2%; p < .01) and blood glucose level (29%;
p < .01). Unlike the mixed effects observed for diabetes
and hypertension prevention classes, nutrition classes
significantly decreased all four biometric indicators:
participating in nutrition classes decreased systolic BP
(4%), diastolic BP (10%), glucose (2%), and total cholesterol (26%). When we conducted difference-indifference and posttest only comparison using ordinary
least squared (OLS) model as alternative methodologies, the results also supported the main findings that
the nutrition program is the most effective among the
three (See Table 3).

Endogenous treatment regression results

Discussion

We estimated an endogenous treatment-regression model
which accounts for selection into treatment groups. While
not reported here, the Wald test of independent equations
confirmed our conjecture that there was a correlation
between the treatment-assignment (so membership to the
treated group) errors and the health outcomes errors in
almost all specifications. The results of the selection equation are not presented here, but the variable “red biometric” was statistically significant at the 1% level in
almost all of the specifications. The equation also included
age at screening and weight as the other two determinants
of treatment status (both are also statistically significant at

The findings indicate that among all three wellness
programs, the nutrition classes are the most effective
workplace wellness program resulting in positive health
outcomes. Compared to the mixed results of diabetes
and hypertension prevention classes, the nutrition
classes significantly improved employees’ blood pressure, glucose, and cholesterol levels. A deeper dive into
the characteristics of each program indicates that the
three programs have different topics, expected impacts,
and level of intensity while having the same financial
incentive, recruitment process, and organizational context in a single workplace. Using O’Donnell et al.’s24
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Figure 1. Endogenous treatment regression estimates of health outcomes.
Table 3. Linear regression and difference-in-differences estimates of health outcomes.
Systolic

Diastolic

Glucose

Cholesterol

0.003
(0.003)
0.002
(0.006)

0.001
(0.004)
0.002
(0.006)

0.041***
(0.007)
0.040***
(0.013)

−0.019***
(0.007)
−0.014
(0.012)

0.019***
(0.001)
0.022***
(0.002)

0.024***
(0.001)
0.028***
(0.002)

0.012***
(0.002)
0.009**
(0.004)

0.008***
(0.002)
0.015***
(0.004)

Diabetes
Prevention
OLS
Diff-in-Diff
Hypertension Prevention
OLS
Diff-in-Diff
Nutrition
OLS
Diff-in-Diff
Observations

−0.013***
(0.002)
−0.012***
(0.004)
104,873

−0.005**
(0.002)
−0.002
(0.004)
104,873

−0.016***
(0.004)
−0.018***
(0.007)
104,873

−0.007
(0.004)
−0.002
(0.008)
104,873

*** p < .01, ** p < .05, * p < .1; two-tailed test
Controls were included but not presented here.

conceptual framework, we summarize each program’s
attributes based on topic relevance, level of impacts,
and level of intensity (see Table 4). This summary of
results and application of conceptual framework
informs employers about programmatic elements of
successful wellness programs and should also facilitate
implementation of similar programs.
According to the framework, the nutrition classes
had the highest topic relevance targeting only employees whose BMI was greater than 27.5, while the other
two classes did not identify their target populations.
The nutrition classes had a clear goal – building plans
on diets and exercises to reduce BMI, fitting within
participants’ needs and readiness. The nutrition classes
also had the highest level of impacts, compared to the
other two classes. The nutrition classes incorporated
various activities beyond lecture, including cooking
classes, one-on-one counseling sessions, and field trips
to fitness centers and grocery stores, which may help to
build a sustainable environment for healthy living. The
diabetes prevention and hypertension prevention
classes, however, were lecture-based classes for

increasing awareness or behavior changes, without
any interactive programs. Although the class size was
the same across the programs, the nutrition classes took
a longer time to complete the course (16 hours), compared to 2 hours for hypertension prevention and
8 hours for diabetes prevention classes. The highest
level of intensity, impacts, and topic relevance of the
nutrition classes may require more time and effort from
both employees and employers, but that effort translates to programs with the most successful health
outcomes.
The design of wellness programs is one of the key
elements for improved health outcomes among
employees, along with incentives, promotion, and leadership engagement.8 Many wellness program evaluation tools like HERO Scorecard39 and WELCOA’s 7
Benchmarks40 highlight how program contents are provided to the target population. This study provides
unique evidence that, when incentive, promotion, and
leadership engagement are held constant, the programs
with a high level of topic relevance, impacts, and intensity are the most effective in improving employees’

WHEN WORKPLACE WELLNESS PROGRAMS WORK
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Table 4. The summary of the workplace wellness programs.
Diabetes Prevention
Topic relevance

+
(Less targeting prediabetes or diabetes
diagnosed employees)
Level of impact
+
(Awareness program;
lecture-based classes)
Level of intensity
++
(15–20 participants per
class; Total 8 hours)

Hypertension Prevention

Nutrition

++
(Less targeting high blood pressure employees, but
conducting pre- and post-screening to understand
their needs and readiness to change)
++
(Awareness/Behavior change program; lecturebased class, including follow-up screenings)
+
(15–20 participants per class; Total 2 hours)

+++
(Targeting only employees whose BMI is greater than
27.5; focusing on building strategic plans on diets and
exercises based on their needs and readiness)
+++
(Supportive environment program; interactive class
with various activities)
+++
(15–20 participants per class; Total 16 hours)

+ Low, ++ Middle, +++ High

health outcomes. Using various methodologies with
quasi-experimental design, this study also supports the
findings: the heaviest program pays off.
Besides the program design, the mixed results of diabetes and hypertension prevention classes can be driven by
type III error in their implementation process. According
to Scanlon et al.,41 type III error can occur “i) when the
program is not measured as implemented, ii) when the
program has not been implemented, iii) or when there is
no testable relationship between the program activity carried out and the program objectives been measured”
(p.264). In health education research, type III error can
exist when interventions or programs are poorly designed
or not appropriated implemented.42 In this study, diabetes
and hypertension classes are taught by pharmacists who
are not trained to provide health education and wellness
program. On the other hand, nutrition classes are led by
health educators and dieticians to develop realistic and
specific daily strategies for a healthier life. Compared to
pharmacists who are not compensated for health
promotion,43 health educators and dieticians in the nutrition classes would deliver more appropriate educational
interventions that result in better health outcomes.
Regardless of the topic, intensity and impact levels, diabetes
and hypertention classes taught by pharmacists may produces different outcomes or no outcomes compared to
nutrition classes, which refers to the type III error.
While the results seem to point to an overall improvement in health outcomes, there are limitations to our study.
First, to establish a causal link one would need to set up
a randomized controlled trial in which employees are
randomly enrolled in health interventions. Only randomization can completely remove the influence of unobservable characteristics. An important unobserved factor that
could impact our findings is prescription medication.
There is no reason to believe there were significant changes
in people’s prescription intake, but one cannot rule out
a change after a red biometric screening for instance.
Further, only data on total cholesterol was available, so
conclusions on the effects on cholesterol need to be taken
with caution. Regarding the wellness program design, the

nutrition program is much more comprehensive and
developed than the other two programs in all aspects, so
we cannot confirm whether the positive outcomes of the
nutrition program comes from the topic relevance or simply because it is the most intensive program. Further studies with programs of balanced intensity but differing
topics might be needed to investigate the positive impacts
of the nutrition class. Lastly, this is a retrospective study
that tracks the effectiveness of wellness programs that are
already designed by employed pharmacists and dietitians,
which may provide only a limited perspective on the basis
for behavior change compared to prospective trials.
Prospective randomized studies should therefore be
designed to further explore comparative effectiveness of
workplace wellness programs based on the suggestion of
these retrospective findings.

Transition to Health Education Practice
Using a large sample and multiple health outcomes, the
findings of this study highlight the importance of the
designing wellness programs that have high topic relevance, high intensity and high impact levels. In addition to that, the mixed findings in diabetes and
hypertension programs indicate that designing programs with appropriate health educators is key to
ensure program effectiveness and avoid type III error
in implementation process. Designing workplace wellness programs to fit in the target population’s needs
and readiness should be emphasized in implementing
workplace wellness programs to promote health outcomes. Besides selection of participants into the health
program, future study designs need to take into consideration the selection of educators (those who are
designated to deliver the health intervention), the layout of the course or program (number of in person
meetings if any, number of web interactions if any,
length of duration for each interaction, etc.), and the
content of the intervention. While often researchers
worry about bias from sample selection into the
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treatment, future wellness programs should also pay
attention to the actual delivery of such programs.
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