
International  Journal  of

Environmental Research

and Public Health

Article

Pragmatic Evaluation of a Health System-Based Employee
Weight Management Program

Meghan M. JaKa 1, Jennifer M. Dinh 1,* , Rachael L. Rivard 1, Stephen D. Herrmann 2,3 , Joel Spoonheim 4,
Nicolaas P. Pronk 1,4 and Jeanette Y. Ziegenfuss 1

����������
�������

Citation: JaKa, M.M.; Dinh, J.M.;

Rivard, R.L.; Herrmann, S.D.;

Spoonheim, J.; Pronk, N.P.;

Ziegenfuss, J.Y. Pragmatic Evaluation

of a Health System-Based Employee

Weight Management Program. Int. J.

Environ. Res. Public Health 2021, 18,

5901. https://doi.org/10.3390/

ijerph18115901

Academic Editor: Paul B. Tchounwou

Received: 20 April 2021

Accepted: 25 May 2021

Published: 31 May 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 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 (https://

creativecommons.org/licenses/by/

4.0/).

1 HealthPartners Institute, Bloomington, MN 55425, USA; Meghan.M.Jaka@healthpartners.com (M.M.J.);
Rachael.L.Rivard@healthpartners.com (R.L.R.); Nico.P.Pronk@healthpartners.com (N.P.P.);
Jeanette.Y.Ziegenfuss@healthpartners.com (J.Y.Z.)

2 Sanford Research, Sioux Falls, SD 57104, USA; stephen.herrmann@profileplan.com
3 Sanford Health, Sioux Falls, SD 57117, USA
4 HealthPartners, Bloomington, MN 55425, USA; Joel.B.Spoonheim@healthpartners.com
* Correspondence: Jennifer.M.Dinh@healthpartners.com; Tel.: +1-95-(29)-675535

Abstract: Objective: We aimed to evaluate the fidelity and estimate the effectiveness of a novel health
system employee weight-management program. Methods: Employees participating in a weight loss
program consisting of self-monitoring, health coaching and meal replacements optionally enrolled in
the 12-month study. Longitudinal, single-arm analyses were conducted evaluating change over time
via survey, claims and programmatic data. Token participation incentives were offered for survey
completion. Results: In total, 140 participants enrolled (51.2 ± 9.8 years; BMI = 33.2 ± 6.5 kg/m2;
89.3% female). During 1 year, participants attended 18.0 ± 12.2 coaching appointments and self-
reported significant improvements in weight (−8.2 ± 10.5% body weight), BMI (−3.9 ± 6.5 kg/m2),
fruit/vegetable intake, home food preparation, added sugar, sugar sweetened beverages and life
satisfaction (all p < 0.05). No significant changes were reported in physical activity, weight-related
social support, self-efficacy or healthcare utilization (all p > 0.05). Conclusions: The findings from this
evaluation establish implementation fidelity. Clinically significant self-reported weight loss, coupled
with improvements in many weight-related behaviors, suggest the program is an effective weight
management tool when offered as an employee well-being program.

Keywords: population health; health care; health coaching; worksite wellness; weight loss; obe-
sity prevention

1. Introduction

Overweight and obesity are associated with increased morbidity and mortality, which
in turn have economic impacts related to medical care, productivity and costs in human
capital [1]. In the workplace, obesity has widely-documented impacts on well-being and
role functioning; employees with obesity have 20% more doctor visits, incur $644 more (U.S.
dollars) in medical care costs and are absent from work 3.7 more days per year than those
without overweight or obesity [2,3]. Although obesity is multifaceted and particularly
challenging to address in the workplace, some promising strategies exist including health
coaching [4], structured meal planning including meal replacement [5] and other lifestyle
interventions [6].

To help address the impacts of overweight and obesity, the Institute of Medicine’s
Committee on Accelerating Progress in Obesity Prevention recommends “Expand[ing]
the role of health care providers, insurers, and employers in obesity prevention” [7].
Although many health plans offer commercially available weight loss programs, to our
knowledge, few evidence-based employee weight-loss programs have been developed and
implemented in close coordination with the healthcare delivery system and insurers [8].
This type of collaboration has the potential not only to improve program design and
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credibility but also to ensure that programs are affordable for employees. Further, these
collaborations allow for a more rigorous evaluation of the impacts of weight loss programs
on healthcare-related outcomes (e.g., chronic disease diagnoses, medication and healthcare
utilization) via available data sources such as insurance claims.

To date, obesity-related worksite wellness programs have been shown to have a
modest effect on weight reduction and healthy weight-related behaviors [9]. However,
the rigor with which these programs have been evaluated varies widely or, in some
cases, is lacking completely [10,11]. This limits the ability to understand which parts
of these programs are or are not effective and inhibits evaluator’s ability to improve
future efforts. Using best-practice guidelines for research and evaluation (e.g., TREND
or STROBE) [12,13] alongside pragmatic evaluation designs maximizes learnings in an
efficient, affordable way. Lastly, to ensure sustainability within the workplace, research
is needed to better understand the effect of worksite wellness programs on work-related
outcomes such as absenteeism and productivity [9]. Much of the published literature on
the effectiveness of weight-loss programs outside the workplace focuses on weight-related
behavioral mechanisms, behaviors and outcomes without concurrently measuring impacts
on healthcare and worksite outcomes. Combining these with a rigorous assessment of the
level to which the intervention was successfully implemented as designed (or “intervention
fidelity”) [14] will lead to identification of opportunities to improve programs and increase
insurer confidence in offering quality programs to their employer groups and health
plan members.

Profile by Sanford (“Profile”, https://www.profileplan.com/, accessed on 1 May 2021)
is a behavioral weight management program designed and implemented by a large Mid-
west integrated health system (Sanford Health). It is a theory-informed, employee-centered
program designed to align diet, activity and lifestyle behaviors with weight management
through in-person and phone coaching paired with meal replacement offerings and self-
monitoring behaviors. The program, founded in behavioral health theory [15–19], was
developed by physicians and scientists at Sanford Health following best-practice recom-
mendations from several public health and nutrition organizations [20–24]. Profile utilizes
a number of unique strategies such as smart scales, one-on-one coaching and meal planning
to improve long-term success. Research has demonstrated that meal replacements are a
highly effective tool for short- and long-term weight management when used within a
comprehensive behavioral weight management program [5]. Best-practice, evidence-based
weight management programs use meal replacements as a tool to simplify behavior change,
improve nutritional quality, improve fruit/vegetable intake and manage calorie intake
while providing better short- and long-term weight loss than programs using traditional
reduced calorie or whole food meal plans.

The program had yet to be tested in a healthcare worksite setting; it is not known
how Profile may impact healthcare utilization, workplace productivity, job satisfaction or
overall well-being. This pragmatic evaluation was designed to test the impact of Profile
on: (1) employee-centered outcomes (weight, weight-related behaviors, health and well-
being); and (2) health system- and employer-related outcomes (healthcare utilization,
absenteeism and job satisfaction) and to investigate program implementation fidelity
including participant satisfaction. In the context of continued increases in obesity across
the country [25], a single-arm longitudinal design is an appropriate pragmatic approach to
estimate program effectiveness because secular trends suggest weight gain would likely
occur in this population over time without intervention. As such, the results of this
evaluation will be used to make program improvements, guide future research and inform
health system decisions about program offerings for employees and employer groups.

2. Materials and Methods
2.1. Population and Setting

This evaluation was conducted in an integrated health system (HealthPartners) (one
that operates as both a care delivery system and a health insurer) distinct from the orga-
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nization that developed and owns Profile. This member-governed not-for-profit health
system, independent from Sanford Health and Profile, employs more than 26,000 people
and serves over 2 million patients and members across the Midwest. The health system
has an employer-centered Worksite Health & Population Well-being department housed
within a larger health and care engagement division. This department currently offers
a range of well-being products to its own employer group as well as to other outside
employers and maintains a robust digital platform to provide annual health assessments
and health promotion programs. These services are implemented in collaboration with
health plan employers and customers at their sites for their employees and dependents.
Completion of the health assessment and a qualifying program during the plan year allows
participating employees to receive a financial incentive of reduced insurance costs and/or
co-pays in the subsequent year, typically totaling $250 U.S. dollars. Within the Worksite
Health & Population Well-being department and in partnership with the health system’s
human resources department, a team of health program specialists are assigned to the
health system’s employer group and offer tailored well-being programming for employees.
The programming is a blend of on-site, digital and telephonic activities that support a
comprehensive range of health and well-being needs. Activity options are personalized
based on prioritized health needs identified through a health assessment and claims data.

Profile is currently offered to all interested health system employees and adult depen-
dents who receive health insurance through their employer. Employees are offered the
program through onsite wellness fairs, digital well-being portal promotions, email com-
munications and other employee newsletters. To enroll, interested individuals complete a
screening and intake visit in person or via phone. Employees are eligible for the program if,
after being screened by Profile coaches, they meet health criteria, do not have certain food
allergies and are not receiving certain medical treatment regimens (such as active cancer
treatment). Participants who complete at least 20 Profile coaching sessions during the year
are eligible for the insurance incentive. The incentive was not tied to program outcomes
(e.g., reported weight loss or behavior change), rather to participation in the program.

2.2. Eligibility Criteria

Inclusion criteria were: (1) employed by the named health system above or adult
dependent covered by the health system’s insurance and (2) enrolled in the Profile program
between March 2018 and June 2019. Exclusion criteria included: (1) age younger than 18
or older than 64; (2) self-reported being pregnant or planning to become pregnant at the
time of enrollment; and (3) participating in another weight loss or lifestyle management
program. Profile program participants were eligible to enroll in the study regardless of
their participation in any of the program components described below.

2.3. Profile Program

Profile is a personalized weight loss and weight-loss maintenance program that
utilizes a one-on-one lifestyle behavior coaching program focused on healthy diet and
physical activity. The design of Profile is informed by behavior change theory including
Self Determination Theory [17,18] and Social Cognitive Theory [15,16]. Program members
receive a Wi-Fi Smart scale to bring home that syncs with an interactive web platform and
coaching application. Profile recommends a balanced, reduced-calorie meal plan using a
combination of grocery foods and meal replacements to ensure a nutritionally complete
diet that includes adequate intake of vitamins and minerals. Programs utilizing meal
replacements, such as protein shakes and bars, in combination with grocery foods and
coaching have been shown to be superior to traditional reduced calorie meal plans [5,26–29].
Meal replacements are used as a tool to help simplify food choices during initial behavior
change which can reduce cognitive load and increase the chances of success. While ensuring
nutritional and caloric goals are met, meal replacements simplify meal planning, food
choices and cooking, allowing the Profile member and Profile coach more time to work
through the behavioral components necessary to make long-lasting lifestyle changes. The
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program foods are not a required component of the program but are highly encouraged by
program coaches as an effective tool for weight management. In addition to Profile foods,
members are expected to purchase additional items from the grocery store to round out
their nutrition plan (e.g., lean protein, 4 or more cups of vegetables per day, etc.) Meal
replacements are phased out as participants improve nutrition, activity and behavioral
knowledge and related skills.

Behavior change and lifestyle modification are promoted through education and
one-on-one coaching appointments with a certified Profile coach. Members have access to
30-min weekly coaching appointments for the duration of the program (up to 52 weekly
appointments over the course of a one-year membership) and the ability to meet with a
single coach or use different coaches. At coaching appointments, coaches and members
review conversations, topics and goals from the previous week; discuss new education
and behavior topics such as self-compassion and nutrition label reading; and update or
set new goals for the upcoming week. Coaching appointments cover the program detail
outlined here and focus on health behavior change strategies such as self-monitoring of
behaviors and outcomes, goal setting and problem solving. All Profile coaches have at
least a bachelor’s degree in a health-related field and receive extensive Profile training
including shadowing and practice coaching sessions. All coaches must successfully com-
plete certification which consists of onboarding and training of at least 40 h in their home
location and via the Profile learning management system prior to a 3-day in-person Coach
Certification course. Following successful completion of training and upon passing the
certification exam, Profile coaches are on a 90-day monitoring plan where their consulta-
tions are shadowed and their plans and coaching notes are audited. Shadowing and audits
continue throughout every coach’s employment. Lastly, all Profile coaches are required to
complete 15 credit-hours of continuing education each year to maintain their certification
to coach members.

Coaches utilize meal plan protocols to meet dietary needs and personalize to fit
individual members, show members how to safely increase their daily activity level and
work with members on creating a healthier lifestyle with behavior and habit changes.
Coaching is available by phone, video and in-person at Profile locations. Members may
also email coaches or send messages over the mobile/web coach app. The program is
individually tailored, but typically focuses initially on structured meal plans and meal
replacement. Over time, this transitions to fewer meal replacements and more grocery
foods as participants acquire and reinforce new knowledge, skills and behaviors to support
these changes.

2.4. Study Design

This evaluation was designed to help health system leadership assess the effectiveness
of Profile when offered as a worksite and health plan incentive program. To allow for ade-
quate time to assess results prior to making subsequent vendor decision and in alignment
with the annual Profile program membership, the study was designed to last 12 months.
The study was designed by the implementation health system’s affiliated research and
evaluation institute (“institute”), in collaboration with leaders from both health systems.
The evaluation was also funded in part by both health systems, allowing for alignment
of evaluation efforts with strategic goals for the health systems and Profile. However, to
maintain appropriate employee confidentiality and minimize potential for perceived bias or
coercion, the study was conducted solely by the Institute, which only shared summarized,
de-identified results with either organization.

This was a prospective, longitudinal study describing the outcomes associated with
individuals who enrolled in Profile up to one year post enrollment. Self-reported outcome
data were collected at baseline (immediately following program enrollment) and at 3, 6
and 12 months following enrollment. For parsimony, outcomes are presented for baseline,
3 months and 12 months only as findings at 6 months were not unique. With informed
consent, retrospective insurance claims data were collected for one year prior to program
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enrollment and for the prospective year following enrollment. The study is a longitudinal
pre/post design with no randomization or control group. Participants enrolled in the Profile
program were responsible for the cost of the program ($99 per year membership) and food
(cost varies per member, but it averages $80 per week or $2.34 per meal). The project was
reviewed as human subjects research by the HealthPartners Institutional Review Board
(IRB) and approved on 2 March 2018 (#A18-037).

2.5. Recruitment and Enrollment

All eligible employees who enrolled in the Profile program during the study period
were notified about the study through a study recruitment email from a Profile coordinator.
The message may have also been reinforced by their Profile coach. The study opportunity
was also included in the health system’s employee communications, announcing the Profile
program as well as on the institute’s website. Profile enrollees were asked to complete a
study interest form. Individuals who completed the interest form were then contacted by
research staff to screen for eligibility and assess interest in the study. Eligible and interested
individuals discussed the consent form over the phone and were asked to verbally provide
informed consent to the study. Later, this was streamlined by offering an online consent
process, with a phone number available should interested individuals have questions.
To minimize the potential of coercion or undue influence, participants were informed
that their participation would be confidential and that participation would not impact
their relationship with their employer or health plan or their relationship with Profile and
individual responses would not be shared. A copy of the consent form was also emailed to
all participants who were enrolled in the study.

2.6. Data Collection and Outcome Measures

For the purposes of this study, three data sources were triangulated: study-generated
survey data, health system insurance claims data and Profile programmatic data. Each
data source and the measures associated are described below.

2.7. Survey Methods and Measures

Once individuals consented into the study, they were emailed a 34-item baseline
survey to complete online (see Supplementary Materials for the baseline survey). Initial
non-responders were sent up to two email reminders over one week and called up to five
times over about two weeks, with voicemail reminders left at the first and fifth call attempt.
Individuals who did not complete the baseline survey were considered lost to follow-up
and were not enrolled in the study or pursued for later survey data collection. After survey
completion, they were mailed a $15 Target or Profile gift card (depending on preference) as
a thank you for survey completion. Individuals who completed the baseline survey were
invited to complete surveys at 3 and 12 months post-enrollment with the same reminder
processes and gift card options. Those who completed the 3-month survey were sent a $15
gift card, while 12-month survey completers received a $20 gift card. Survey constructs
needed to address research questions were identified in partnership with stakeholders.
Where available and described below, existing questions and scales were used or adapted
(n = 20). For the limited constructs (n = 8) where existing questions or scales were not
available, questions and response options were designed using best practice [30]. The
complete survey was assessed for face validity by pilot testing with stakeholders from both
Profile and the health plan and was reviewed for ease of completion with professional
telephone interviewers. Survey items asked across time points were asked identically to
ensure comparability.

2.7.1. Weight-Related Behaviors and Behavioral Mechanisms

Two items with Likert-scale response options asked participants about binge eating
and general social support. Two items asked about prior weight loss attempts and ideal
weight loss. Respondents were asked to self-report their height and weight on the sur-
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vey which were used to calculate body mass index (BMI) and weight status according
to Center for Disease Control (CDC) guidelines. Two items asked participants about fre-
quency of strenuous physical activity [31] and amount of sleep per night. Intake of fruits
and vegetables, added sugar in foods and sugar-sweetened beverages [32] was assessed
in three questions with categorical response options. Three additional items asked par-
ticipants about their weight-related social support, self-efficacy and frequency of home
food preparation.

2.7.2. Workplace Outcomes

Six items with Likert scale or categorical response options asked participants to rate
their current job performance [33], their energy to sustain work throughout the day, their
job fulfillment, whether they would recommend their employer and their health-related
absenteeism [33]. Items were selected to align with existing employer measures such as
annual employee engagement survey metrics.

2.7.3. Well-Being Outcomes

Three items were used to assess respondents’ emotional health, physical health and
general personal goal attainment [34] and two items were used to assess overall life
satisfaction. Response options used Likert scales and were again sourced from existing
employer surveys where possible.

2.7.4. Implementation Fidelity Measures

Eight items asked participants to report their satisfaction with program enrollment,
the importance of the insurance incentive offered by their employer for participating, the
desire for employer-offered health and well-being programs and their satisfaction with
various program components (at 3 and 12 months only). These measures were tracked
throughout the program alongside other fidelity measures using programmatic data.

2.7.5. Demographics

Highest education status, race and ethnicity were collected as self-reported items
from the survey, while gender and age were collected as self-reported data during the
screening process.

2.7.6. Insurance Claims Methods and Measures

Applicable healthcare utilization, prescription medication and disease diagnosis vari-
ables were collected from administrative health insurance claims and enrollment databases
by a study team programmer for the year prior to the date of Profile enrollment for each
participant. The same set of variables was also collected and summarized for the one year
post-enrollment. Due to the COVID-19 pandemic disruptions in healthcare occurring at the
end of this post-enrollment period, participants whose post-enrollment period spanned
the state’s announced stay at home order date were excluded (n = 3). Prescription drug
pharmacy claims were categorized by selecting specific American Hospital Formulary
Service (AHFS) therapeutic classes thought to be impacted by weight loss [35]. The percent
of participants who had a claim for any drug in a class is reported. Chronic care for asthma,
type 2 diabetes, cardiovascular disease (CVD) and chronic obstructive pulmonary disease
(COPD) was also reported using claims data. Disease categories from associated claims
were derived from International Classification of Disease (ICD-10) codes [36] mapped to
Johns Hopkins Expanded Diagnosis Clusters (EDCs) and/or Major Expanded Diagnosis
Clusters (MEDCs) as appropriate [37]. Healthcare utilization data were estimated from
claims, limited to one encounter per day for the following internally designated service
categories: primary care, specialty care, outpatient, inpatient, emergency department and
urgent care. Utilization categories were summarized into binary variables (i.e., those with
any utilization for a given category over the time periods of interest).
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2.7.7. Profile Programmatic Data Methods and Measures

To measure additional program fidelity metrics, administrative programmatic data
collected regularly by Profile were accessed by Profile staff and collated by the research
team. Fidelity variables identified with programmatic data included the number of coach-
ing sessions completed (total number of sessions, frequency of sessions, percent who
completed the program target of 8 sessions in 3 months and percent who completed the
insurance-incentive required 20 sessions), Profile meals purchased (number of transactions,
number of items purchased and total dollar amount spent) and self-weights reported
(number of weigh-ins, duration of time between first and last weigh-in and frequency of
weigh-ins).

2.8. Analysis Plan and Sample Size

Figure 1 is a conceptual model showing the hypothesized pathway between each
of the program components and measured outcomes. Descriptive statistics including
frequencies, percentages, means and standard deviations were used to describe both self-
reported and measured variables at baseline. To test the change in survey-measured
outcomes from enrollment to 3 and 12 months post-enrollment, individual paired t-tests,
Wilcoxon sign-rank tests and binomial test of proportions were conducted with continuous,
categorical and dichotomous variables, respectively. Binomial tests for proportions were
also used to test the pre/post change in dichotomous claims-measured outcomes. Primary
analyses were conducted with an a priori alpha of 0.05. However, additional analyses were
adjusted for multiple comparisons using a Bonferroni adjustment (α/m number of tests).
Descriptive statistics were used to assess fidelity of implementation (Aim 3) over the course
of one year post-enrollment.
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Figure 1. Conceptual model showing the hypothesized pathway from program components to behavioral mechanisms,
behaviors and outcome measures in this study.

Profile was offered to all health system employees and covered adult dependents,
estimated to total 30,000 individuals. Based on Profile enrollment in other settings, it was
estimated that 2–3% of the eligible population (n = 800) would enroll in Profile, 35–40% of
whom (n = 300) were likely to complete the evaluation study enrollment. An estimated
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75% (n = 225) would complete 12-month study follow-up. Based on organization data
and 2016 Minnesota Behavioral Risk Factor Surveillance System (BRFSS) data [38], the
expected average BMI for the study population was 27.84 kg/m2 with standard deviation of
2.54 kg/m2. After setting the study enrollment goal of 300, there was lower than expected
Profile program enrollment, likely from lack of brand recognition and/or competing
program options, which diminished the pool of study-eligible individuals. To address this,
a post hoc power analysis was done to reassess sample size needs. Preliminary data from
53 respondents were used to understand BMI categories in target population. With 150
participants and an estimated 25% loss to follow-up the study has 80% power to detect a
clinically meaningful 5% reduction in BMI using a two-tailed paired t-test with an alpha
of 0.05.

3. Results
3.1. Population Description

In total, 354 employees were documented as enrolling in Profile and invited to partici-
pate in the current evaluation. Sixty-six percent (n = 232) were interested in participating
and initiated contact and 87% (n = 202) of these were screened for eligibility. In total, 56
were excluded after screening; 49 of those were ineligible and 7 declined post-screening. Of
the 146 who were eligible and consented, 96% (n = 140) completed the baseline measures
and were enrolled in the study. Overall, the recruitment rate was 40% of those originally
invited to participate. The average number of days between program enrollment and
baseline survey completion was 11.6 (SD = 12.0) days. Ninety-three percent (n = 130) of
those enrolled completed the 3-month survey and 89% (n = 125) completed the 12-month
survey. Figure 2 presents some additional details.
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Baseline survey results are presented in Table 1. The majority of study participants
(n = 140) were non-Hispanic, White and female, with an average age of 51.2 ± 9.8 years
and 17.9% had a graduate degree. Mean participant-reported BMI from surveys was
33.2 ± 6.5 kg/m2, with 25.0% categorized as having overweight and 64.7% as having obe-
sity. Approximately one fifth had tried losing weight 10 or more times previously and the
self-reported ideal weight loss goal was 22.0%. Ten percent of participants reported doing
strenuous physical activity five or more times per week and 20.0% reported consuming five
or more servings of fruits and vegetables per day. Most (64.0%) reported generally avoid-
ing sugar-sweetened beverages, but few (9.4%) generally avoided added sugars. While
weight-related social support was high (79.3%), 18.6% reported high weight loss-related
self-efficacy and few (17.9%) reported preparing 10 or more meals a week at home. Twenty-
seven percent of participants reported at least some health-related absenteeism and about
half (42.9%) rated their job performance at a 9 or above on a scale of 0–10. Approximately a
quarter (23.0%) rated their job fulfillment as a 9 or above on the same scale and even fewer
reported having the energy to sustain a workday (19.3%). Some participants reported that
emotional and physical health concerns do “not at all” impact their lives (35.0% and 30.7%,
respectively). On a scale of 0–10, life satisfaction of 9 or higher was reported by 17.6%
of participants.

3.2. Survey-Measured Outcomes

Full results can be found in Table 2. There was a statistically significant and clinically
meaningful reduction in participant-reported BMI from baseline to 3 months (∆M = −2.72,
SD = 1.79 kg/m2, p < 0.0001). This reduction was even larger at 12 months but had higher
variability (∆M = −3.94, SD = 6.51 kg/m2, p < 0.0001). Figure 3 shows cross-sectionally
the average weight and BMI at each time point. On average, participants lost 17.1 lbs at
3 months (SD = 11.52) and 17.5 lbs at 12 months (SD = 24.08). Seventy-three percent of
participants lost a clinically meaningful (5% or more) amount of weight at 3 months and 56%
at 12 months. Slightly more lost weight at 3 and 12 months, (83% and 65%, respectively), if
the threshold is lowered to 3% body weight lost—a meaningful percentage for community
weight loss programs [39]. Significant weight change from baseline was observed at both 3
and 12 months (3-month M = −8.12%, SD = 8.2%; 12-month M = −8.15%, SD = 10.54%).
There were statistically significant and maintained self-reported changes in all measures
of dietary intake (increased fruit and vegetables, reduced sugar-sweetened beverages
and reduced added sugar) but not physical activity at 3 and 12 months. Improvements
were seen in some behavioral mechanisms of weight-related behavior change (i.e., home
food preparation) but not for weight-related social support or self-efficacy. Statistically
significant improvements were seen in emotion and physical health concerns getting in
the way of life, and these were maintained at 12 months. The same was not seen for other
measures of well-being (i.e., goal attainment and thinking about good things that happen),
however overall life satisfaction was higher at both 3 and 12 months compared to baseline.
There was a small but statistically significant increase in absenteeism at 12 months, but
not at 3 months, and the statistical significance did not hold after adjusting for multiple
comparisons. There were improvements in energy throughout the workday at both 3 and
12 months but not in job performance or job fulfillment (with the exception of borderline
improvements in reported job performance at 3 months, p = 0.042, which did not hold after
adjusting for multiple comparisons).
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Table 1. Baseline characteristics of participants, n = 140 a.

Baseline Characteristics M (SD) or % (n)

Demographics
Race

White 93.6% (131)
American Indian/Alaska Native 0.0% (0)
Native Hawaiian/other Pacific Islander 0.0% (0)
Other race 5.7% (8)

Ethnicity
Non-Hispanic 98.6% (138)

Gender
Female 89.3% (125)

Age, years 51.2 (9.8)
Education

8th grade or less 0.0% (0)
Some high school 0.0% (0)
High school diploma/GED 5.7% (8)
Technical training/associate degree 13.6% (19)
Some college 12.1% (17)
College degree 50.7% (71)
Graduate studies 17.9% (25)

Weight-related outcomes
Self-report weight, pounds 205.0 (44.3)
Self-report body mass index (BMI), kg/m2 33.2 (6.5)
Weight status

Underweight: BMI < 18.5 0.0% (0)
Normal: BMI 18.5–24.9 10.3% (14)
Overweight: BMI 25.0–29.9 25.0% (34)
Obese: BMI 30+ 64.7% (88)
Prior weight loss, 10 or more times 20.7% (29)
Ideal weight loss, % of baseline weight 22.0 (9.3)

Weight-related behaviors
Strenuous physical activity, 5+ times vigorous activity a week 10.0% (14)
Fruit and vegetable intake, 5+ servings/day 20.0% (28)
Sugar-sweetened beverage intake, generally avoid these drinks 64.0% (89)
Added sugar intake, generally avoid these foods 9.4% (13)
Weight-related behavioral mechanisms
Prepare meals at home, more than 10 meals 17.9% (25)
Weight-related social support, yes 79.3% (111)
Weight loss related self-efficacy, extremely certain 18.6% (26)
Well-being outcomes
Emotional health concerns impact life, not at all 35.0% (49)
Physical health concerns impact life, not at all 30.7% (43)
Goal attainment, strongly agree 30.0% (42)
Think about good things that happen, often 56.8% (79)
Overall life satisfaction b, 9 or above 17.6% (24)
Workplace productivity outcomes
Health-related absenteeism, full or partial day, at least one partial
day 27.1% (38)

Job performance b, 9 or above 42.9% (60)
Energy to sustain, strongly agree 19.3% (27)
Job fulfillment b, 9 or above 23.0% (32)

a Total denominator for each item varies slightly depending on item response rates. b Defined as 9 or 10 on a
0–10 scale.
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Table 2. Change in participant’s survey-measured weight-related, workplace and well-being outcomes at 3 and 12 months.

Outcomes
Baseline-3 Months, n = 130 a Baseline-12 Months, n = 125 a

∆M (SD) b p-Value c ∆M (SD) b p-Value c

Weight-related outcomes
Self-report BMI, kg/m −2.72 (1.79) <0.0001 −3.94 (6.51) <0.0001
Body weight lost, lbs 17.08 (11.52) <0.0001 17.50 (24.08) <0.0001
Percent body weight lost, % lbs lost 8.12 (5.00) <0.0001 8.16 (10.54) <0.0001

Weight-related behaviors
Strenuous physical activity, number of times/week −0.50 (13.94) 0.6891 −0.45 (14.44) 0.7345
Fruit and vegetable intake, number of servings/day 1.61 (1.80) <0.0001 1.11 (1.82) <0.0001
Sugar-sweetened beverage intake, number of servings/day −0.52 (1.10) <0.0001 −0.39 (0.92) <0.0001
Added sugar intake, number of servings/day −1.98 (1.52) <0.0001 −1.48 (1.67) <0.0001

Weight-related behavioral mechanisms
Prepare meals at home, number of meals/week 2.72 (12.24) 0.0136 1.75 (4.64) <0.0001
Weight-related social support, yes 0.05 (0.43) 0.2281 0.03 (0.41) 0.5034
Weight loss related self-efficacy, 4 point Likert scale 0.03 (1.13) 0.5659 n/a n/a

Well-being outcomes
Emotional health concerns impact life, 4 point Likert scale −0.25 (0.77) 0.0002 −0.17 (0.92) 0.0174
Physical health concerns impact life, 4 point Likert scale −0.35 (0.99) <0.0001 −0.25 (0.96) 0.0007
Goal attainment, 4 point Likert scale −0.06 (1.23) 0.6355 −0.08 (1.23) 0.4042
Positive thinking, 4 point Likert scale 0.08 (0.48) 0.0669 0.09 (0.55) 0.0699
Overall life satisfaction, 11 point scale 0.53 (1.23) <0.0001 0.52 (1.65) 0.0008

Workplace productivity outcomes
Health-related absenteeism, partial or full day in prior month 0.06 (0.42) 0.1451 0.10 (0.45) 0.0180
Job performance, 11 point scale 0.21 (1.17) 0.0419 0.11 (1.14) 0.2701
Energy to sustain, 4 point Likert scale 0.58 (1.15) <0.0001 0.42 (1.31) 0.0002
Job fulfillment, 11 point scale 0.15 (1.50) 0.2620 0.26 (1.70) 0.0972
a Total denominator for each item varies slightly depending on item response rates. b p-values for ordinal categorical variables are derived
from tests of median values, however for descriptive purpose means and standard deviations are displayed. c The results from paired
t-tests, Wilcoxon sign rank tests or binomial test of proportions depending on outcome variable type (continuous, ordinal or dichotomous,
respectively). n/a = not applicable.
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3.3. Claims-Measured Outcomes

In the year pre-enrollment, 87% of included participants had at least one primary care
encounter. Urgent care, emergency department outpatient and inpatient utilization was
lower (ranging from 5% to 34% with at least some utilization in these categories). There
were no differences in healthcare utilization outcomes in the year post-enrollment. The most
common claims-measured disease outcome pre-enrollment was cardiovascular disease
(44.0%). Fewer participants had a claim in the 12-month pre period related to asthma or
type 2 diabetes (12.0% and 4.8%, respectively.) There were no differences in the proportion
of people with these conditions pre and post enrollment. The most commonly prescribed
medications were respiratory (33.6%), followed by gastroenterological (30.4%) and pain
medications (26.4%). There were no statistically significant differences in medications pre
and post enrollment. Table 3 presents some additional details.

Table 3. Change in participant’s claims-measured healthcare outcomes from 12 months pre- to 12
months post-program enrollment, n = 125 a,b.

Outcomes
Pre Post p-Value c

% (n) % (n)

Healthcare utilization outcomes
Primary care Encounters, at least one 87.2% (109) 86.4% (108) 0.8518
Outpatient encounters, at least one 34.4% (43) 31.2% (39) 0.5900
Inpatient encounters, at least one 4.8% (6) 7.2% (9) 0.4243
Emergency department encounters, at least one 16.0% (20) 16.8% (21) 0.8644
Urgent care encounters, at least one 26.4% (33) 28.8% (36) 0.6712

Chronic disease outcomes
Asthma 12.0% (15) 16.0% (20) 0.3621
Cardiovascular disease 44.0% (55) 51.2% (64) 0.2544
Type 2 diabetes 4.8% (6) 3.2% (4) 0.5270

Medication outcomes
Anti-diabetic prescription, at least one 6.4% (8) 7.2% (9) 0.8016
Cardiovascular prescription, at least one 19.2% (24) 18.4% (23) 0.8714
Gastroenterological prescription, at least one 30.4% (38) 21.6% (27) 0.1127
Hypolipidemic prescription, at least one 13.6% (17) 18.4% (23) 0.3006
Pain prescription, at least one 26.4% (33) 24.8% (31) 0.7719
Psychotropic prescription, at least one 6.4% (8) 7.2% (9) 0.8016
Respiratory prescription, at least one 33.6% (42) 34.4% (43) 0.8938

a Excludes n = 3 participants whose 12-month post period ended after 28 March 2019 (the start of Minnesota’s
COVID-19 stay at home order). b Excludes n = 10 participants without continual insurance coverage by the
included health plan during the full 24-month period. c p-values from test of proportions.

3.4. Profile Implementation Fidelity

Program satisfaction was high at 12 months with 82% being somewhat or very sat-
isfied (42% being very satisfied), which was slightly lower than overall satisfaction at 3
months (91% somewhat or very satisfied, data not shown). Likelihood to recommend
the program was also high at 12 months (M = 6.88, SD = 2.92 on a scale of 0 = not at all
likely to 10 = extremely likely). At baseline, participants reported high satisfaction with
program enrollment (64% said “yes, definitely” satisfied), 42% said it was somewhat or
very important that the program was offered as a way to get an insurance incentive and
66% strongly agreed that they desired future health and well-being programs from their
employer. Full implementation fidelity results can be found in Table 4.
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Table 4. Satisfaction and fidelity of program implementation from survey or administrative program
data, n = 140 a.

Fidelity Measures n (%) or M (SD)

General program
Satisfaction with program at 12 months, very satisfied 41.8% (51)
Likelihood to recommend program at 12 months, scale of 0 to 10 6.88 (2.92)

Program enrollment
Satisfaction with enrollment at baseline, yes, definitely 64.0% (87)
Importance of insurance incentive at baseline, somewhat or very important 41.8% (56)
Desire for future health/well-being programs from employer, strongly agree 66.2% (90)

Program food purchases b

Purchases over 12 months, n 21.72 (16.44)
Items purchased over 12 months, n 132.67 (111.05)
Total amount spent over 12 months, dollars $2348 ($2352)
Percent who never used program foods 8.8% (11)
Percent using program foods at 3 months 89.8% (114)
Percent using program foods at 12 months 76.0% (92)
Satisfaction with food at 12 months, very satisfied 30.8% (28)

Program self-weights
Self-weights completed over 12 months, n 74.67 (76.26)
Duration of self-weight from first to last over 12 months, days 263.34 (110.68)
Frequency of self-weights, weights per month 7.80 (5.81)
Frequency of self-weights, days between weights 6.43 (7.62)

Program coaching
Sessions completed in 12 months, n 18.03 (12.20)
Percent who did 8 sessions in 3 months 69.3% (95)
Percent who did 20 sessions in 12 months 38.7% (53)
Percent meeting with a coach at 3 months 95.2% (120)
Percent meeting with a coach at 12 months 63.1% (77)
Satisfaction with coach at 12 months, scale of 0 to 10 8.19 (1.79)
Weight management confidence following coaching at 12 months, very confident 40.8% (31)
Lifestyle behavior confidence following coaching at 12 months, very confident 52.0% (39)

a The denominator varies slightly based on measurement time point (baseline, 3 or 12 months), data collection
method (survey vs. administrative program data) and individual item response. b Excludes n = 10 participants
who had multiple program participants in a single household.

Utilization of program foods, which were not required but highly encouraged, was
high with the average participant making 22 unique food purchases and purchasing on
average 133 items over 12 months, but variability in these measures was also high. The
average amount spent on purchases was $2348 (SD = $2352) over the year and the majority
of participants reported using program foods at both 3 and 12 months (90% and 76%,
respectively). However, satisfaction with the food at 12 months was modest (31% very
satisfied) falling from 46% at 3 months (data not shown). Participants completed an average
of 18 coaching sessions in 12 months, with 69% completing 8 sessions in the first 3 months
but only 39% completing 20 sessions in 12 months. Participants recorded an average of
75 weights (SD = 76 weights) over 12 months, with the average duration between first
and last recorded weight being 263 days (SD = 111 days) or approximately 9 months. The
average number of weights per month was 7.8 (SD = 5.8) with an average of 6.4 (SD = 7.6)
days between weights. Almost all participants reported still meeting with a coach at 3
months, which fell to 63% at 12 months. Of those still meeting with a coach at 12 months,
general satisfaction was high (M = 8.2, SD = 2.8 on a scale of 0 = worst coaching possible
to 10 = best coaching possible). Confidence in weight management and lifestyle behavior
following coaching was more modest (41% and 52% very confident, respectively).

4. Discussion

Profile is a theory-informed, science-driven weight management program designed
in close partnership with a healthcare system (Sanford Health). This article presents the
fidelity and outcomes of a pragmatic, multi-dimensional evaluation of Profile, a novel
healthcare-designed behavioral weight management program that utilizes phone coaching,
self-monitoring and meal replacements delivered in a worksite setting. The findings from
this evaluation establish the fidelity with which this program was implemented when
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offered as a well-being incentive to a separate healthcare employee population by their
employer and insurer. The fidelity of implementation and satisfaction were high, with
some concrete opportunities for improvement. The evaluation also provides preliminary
evidence of the effectiveness in this population with self-reported improvements in many
key outcomes (e.g., BMI, body weight and dietary measures). Although self-reported height
and weight have been shown to be impacted by self-presentation bias, these measures
are generally accepted as appropriate for comparing longitudinal changes over time as
they have very strong correlation with objectively measured height and weight [25,40,41].
Lastly, there was no strong evidence of improvement in other claims-measured outcomes.

Data reported here show that a high percentage of eligible participants were recruited,
enrolled and retained in the study over 12 months. This type of frame data and ability to
report true response rates are not often available in this type of evaluation, which provides
greater confidence in the results. The high recruitment and retention rate also increases
the likelihood that the study population is representative of the target population (i.e.,
those who participated in Profile). This evaluation did not examine the reach of program
enrollment and researchers have consistently documented a higher proportion of women
participating in behavioral weight management programs [42] such as Profile. The same
pattern is likely true here with almost 90% of participants being female. Interestingly, the
makeup of the study population was similar to the larger employee population in terms of
other demographic characteristics, according to unpublished internal employer data and
other worksite weight management programs [43].

Program fidelity and satisfaction were examined as a part of this evaluation and
showed high adherence across the three major components: coaching sessions, program
food purchases and self-weighing. There was lower engagement with these components
than has been shown in published evaluations of similar weight loss programs [44,45].
That said, there was high variability in participation and participation waned slightly by 12
months. Approximately 70% of participants completed the program goal of 8 coaching ses-
sions in 3 months and only about 40% completed the 20 sessions required for the insurance
well-being incentive. However, the average participant still completed 18 sessions, 75 self-
weights and 22 purchases over 12 months. Notably, the average amount spent on program
food was over $2000, suggesting a large proportion of participants’ annual spending on
food (estimated as approximately $6500) was spent on program food [46,47]. It is possible
that cost of the program was a barrier for some in this employed population and may be a
barrier for accessibility in underserved communities. However, the cost of the program
and Profile foods is substantially less than the cost of other obesity treatment options such
as registered dietician appointments in the clinical setting or weight loss medications [48].
Exploring efforts to increase the insurance coverage of evidence-based behavioral weight
management programs such as Profile would increase the affordability and access for more
populations. As with participation, program satisfaction was also high with slight declines
over time. This was particularly true for overall program satisfaction, which fell from 63%
at 3 months to 42% at 12 months. Although satisfaction in coaching increased slightly
over time, this is likely due to the fact that only those who continued with coaching by 12
months were asked about satisfaction, suggesting those who were unsatisfied likely did
not continue with this component. Among the 76% who continued to purchase program
food at 12 months (which fell from 90% at 3 months), satisfaction with this component also
declined slightly and was lower overall compared to other components.

These variable participation and satisfaction results notwithstanding, self-reported
weight loss was substantial with the average participant losing over 8% of their body
weight (average weight loss was 17.5 pounds at 12 months) and almost three BMI points
at 3 months and maintaining or slightly increasing this weight change at 12 months.
Although these findings are limited by self-reported weight data and lack comparison to a
randomized comparison group, the high response rate at 12 months and the longitudinal
design increase confidence in the findings. Further, the documented upward trend in
self-reported obesity across the country and in Minnesota provides additional confidence
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in the results from this study [25]. Similarly, self-reported dietary intake and home food
preparation improved at both 3 and 12 months compared to baseline. The same was not
seen for reported physical activity or weight-related social support or self-efficacy. It is
possible that the lack of findings in this area, as well as the lack of significant weight loss
after 3 months, could be due to the incorrect identification of the true mechanisms of the
intervention. Future work could use intervention mapping strategies to identify and test
mechanisms contributing to initial and continued weight loss beyond 3 months [49].

These pilot results should be used to conduct a future full-scale evaluation with a
randomized design and gold-standard objective measurement to account for potential
confounding or bias. Nearly three-fourths of participants lost a clinically meaningful
5% of body weight at 3 months and over half maintained 5% or greater weight loss at
12 months, results which are in line with similar clinically oriented weight management
programs [9,11]. Eighty-three percent of participants reached the threshold of 3% body
weight loss at 3 months, which is a threshold criterion for effective community-based
interventions [39], with 65% maintaining that loss at 12 months. Although these may be
relatively small decreases in weight, without intervention weight tends to increase over
time [25], and even short-term weight change can have positive health and well-being
impacts [50].

In fact, important corresponding improvements were seen in the impact emotional
and physical health concerns had on program participants’ lives at both 3 and 12 months.
Overall life satisfaction increased over a half a point (on an 11-point scale) as well. These
are important changes to note, as baseline well-being and emotional health was lower in
this population compared to other employed adults in this region covered by the same
health plan [51]. Claims-measured health outcomes such as chronic disease diagnoses,
medications and utilization of non-preventive services were not lower in the year following
enrollment. However, the prevalence of claims-measured chronic conditions at baseline
were modest but in alignment with other populations [52,53]. It is possible that program-
induced lifestyle changes did not result in a large enough weight change to see short-term
changes in these measures as compared with more extreme weight loss efforts such as
weight loss medication or surgery [54]. It is also possible that these metrics may have
shown subsequent improvement following weight loss rather than in parallel with weight
loss (e.g., change from 12 to 24 months post-program enrollment rather than from 0 to 12
months post-enrollment).

Lastly, this evaluation sought to understand this type of program’s impact on work-
place productivity. Although health-related absenteeism was slightly worse at 12 months,
this did not hold following adjustment for multiple comparisons, and participant-reported
energy to sustain a full workday improved dramatically at 3 and 12 months (a half point
increase on a four-point scale). Similar improvements were not seen in reported job perfor-
mance or job fulfillment, which were relatively high at baseline. This is the first published
evaluation showing improved metrics of job performance following an insurance-offered
weight loss program in a healthcare employee population [55]. Lastly, of importance to
employers and insurers, participants felt strongly that future well-being programs such
as this should be offered by their employers and offering this program as a well-being
insurance incentive was at least modestly important.

This evaluation presented here highlights a number of key strengths and some limita-
tions. Although the study population is relatively representative of the employer popula-
tion, there is limited variability in the diversity of program participants. The evaluation
was able to recruit a high percent of program participants but highlights the need to design
and implement culturally sensitive engagement approaches. Similarly, employees who
participated in Profile and enrolled in this study were highly motivated with significant
prior weight loss attempts. Although this may limit the generalizability of this study, a
recent review estimates 42% of the population has tried to lose weight, suggesting weight
loss motivation is high in the general population as well [56]. Further exploration is needed
to understand whether this type of weight loss program can be effective for those with
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fewer or no previous weight loss attempts. A noted strength of this approach was the use
of existing data sources to evaluate this program, minimizing participant burden and cost.
However, the study design did not include a control group or randomization so we cannot
say whether changes in weight or other outcomes were attributable solely to the program;
however, the use of a longitudinal, pre/post design provides inherent control of potential
person-level confounders that do not change over time, such as demographics, without the
need for a separate comparison group. Due to the study’s pragmatic design, we were not
able to use gold-standard diet and physical activity measures such as dietary recall and
accelerometry. However, the measures we used were standard, consistent over time and
correlated with gold-standard measures. This, in combination with the fact that we saw
changes in the three key dietary measures included as well as change in BMI and body
weight, give us confidence in our results. The exclusion of more onerous diet and physical
activity measures does not negate the current findings, although it does limit what can
be said about the program’s impact on caloric intake or expenditure, specifically. A key
strength of this evaluation was the high participation rate and the fact that the study was
offered to all of the organization’s enrolled Profile members. However, there is still the
possibility for selection bias among those who chose to participate in this study. While it is
possible that the insurance incentive led to bias in participation rates compared to other
non-incentivized weight loss programs, this employer has had consistent engagement in
health insurance incentive completion across roles, incomes and health conditions, thus
there is no reason to assume that those who complete the incentive are different from those
who do not.

Study participation could also have had an independent impact on outcomes. Other
key strengths included the gathering of participant voice via surveys and the triangulation
of multiple data sources to efficiently evaluate outcomes of interest to diverse stakeholders
(e.g., employees, employers, program developers and health systems). Based on the
findings of high implementation fidelity, significant and clinically meaningful weight
loss and many positive changes in behaviors and well-being outcomes over time, this
study found that Profile is a promising behavioral weight loss program when offered to
employees in a healthcare setting.

5. Conclusions

The results from this pragmatic evaluation show that the Profile weight management
program was implemented with high fidelity and participant satisfaction. Improvements
in many key outcomes were seen, with an approximate 8% loss in average body weight
at 3 months, improvements in life satisfaction and energy to sustain a full workday and
reductions in emotional and physical health concerns; however, there was no impact on
claims-related outcomes. The results presented here are a first step in establishing the
evidence base for this program and providing information for powering and implementing
a full-scale randomized trial.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18115901/s1. Supplementary Material: Profile Experience Baseline Survey.

Author Contributions: Conceptualization, J.Y.Z., J.M.D., J.S., S.D.H. and N.P.P.; Methodology, J.Y.Z.,
S.D.H., M.M.J. and N.P.P.; Software, R.L.R.; Validation, R.L.R., J.M.D. and M.M.J.; Formal Analysis,
R.L.R. and M.M.J.; Investigation, J.Y.Z. and M.M.J.; Resources, S.D.H. and N.P.P.; Data Curation,
R.L.R.; Writing—Original Draft Preparation, M.M.J. and J.M.D.; Writing—Review and Editing, M.M.J.,
J.M.D., N.P.P., J.Y.Z., J.S., R.L.R. and S.D.H.; Visualization, M.M.J., R.L.R. and J.M.D.; Supervision,
J.Y.Z. and M.M.J.; Project Administration, J.Y.Z., S.D.H. and J.S.; and Funding Acquisition, J.Y.Z. and
N.P.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded through matched operational dollars from HealthPartners (the
health system piloting the Profile program with their employees, grant number X1805000) and
Sanford Health (the owner of Profile by Sanford, grant number X1803700). The funding was provided

https://www.mdpi.com/article/10.3390/ijerph18115901/s1
https://www.mdpi.com/article/10.3390/ijerph18115901/s1


Int. J. Environ. Res. Public Health 2021, 18, 5901 17 of 19

to HealthPartners Institute, an independent research organization affiliated with HealthPartners, to
carry out the study.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of HealthPartners (#A18-037,
2 March 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy reasons.

Acknowledgments: We thank Elana Sour for her assistance with study recruitment and survey
administration, Ann Harste for her support with references and the study participants for their time
and willingness to respond to the surveys.

Conflicts of Interest: Stephen D. Herrmann is employed by Profile by Sanford (Profile) and Sanford
Health. Profile is wholly-owned and operated by Sanford Health. Herrmann has no additional
potential competing interests, personal financial interests, or funding-related disclosures. Meghan M.
JaKa, Jeanette Y. Ziegenfuss and Jennifer M. Dinh are employed by HealthPartners, the organization
which received funding in part from Sanford Health to complete this work. All other authors have
no conflicts of interest to report.

References
1. Uzogara, S.G. Obesity epidemic, medical and quality of life consequences: A review. Int. J. Public Health Res. 2017, 5, 1.
2. Pronk, N. Obesity and Corporate America: Getting to Solutions. ACSMs Health Fit. J. 2015, 19, 50–53. [CrossRef]
3. Pronk, N. Obesity and its Related Chronic Diseases from a Corporate Perspective. 2016. Available online: https://redmine.mdpi.

cn/issues/1859239 (accessed on 28 May 2021).
4. Obino, K.F.M.; Pereira, C.A.; Caron-Lienert, R.S. Coaching and barriers to weight loss: An integrative review. Diabetes Metab.

Syndr. Obesity Targets Ther. 2016, 10, 1–11. [CrossRef] [PubMed]
5. Astbury, N.M.; Piernas, C.; Hartmann-Boyce, J.; Lapworth, S.; Aveyard, P.; Jebb, S.A. A systematic review and meta-analysis of

the effectiveness of meal replacements for weight loss. Obes. Rev. 2019, 20, 569–587. [CrossRef]
6. Thorndike, A.N. Workplace Interventions to Reduce Obesity and Cardiometabolic Risk. Curr. Cardiovasc. Risk Rep. 2010, 5, 79–85.

[CrossRef]
7. McGuire, M.; Institute of Medicine. Accelerating Progress in Obesity Prevention: Solving the Weight of the Nation; The National

Academies Press: Washington, DC, USA, 2012; Volume 3, pp. 708–709. [CrossRef]
8. Krishnaswami, A.; Ashok, R.; Sidney, S.; Okimura, M.; Kramer, B.; Hogan, L.; Sorel, M.; Pruitt, S.; Smith, W. Real-world

effectiveness of a medically supervised weight management program in a large integrated health care delivery system: Five-year
outcomes. Perm. J. 2018, 22. [CrossRef]

9. Mattke, S.; Liu, H.H.; Caloyeras, J.P.; Huang, C.Y.; Van Busum, K.R.; Khodyakov, D.; Shier, V. Workplace Wellness Programs
Study: Final Report. Rand health Q. 2013, 3. [CrossRef]

10. Anderson, L.M.; Quinn, T.A.; Glanz, K.; Ramirez, G.; Kahwati, L.C.; Johnson, D.B.; Buchanan, L.R.; Archer, W.R.; Chattopadhyay,
S.; Kalra, G.P. The effectiveness of worksite nutrition and physical activity interventions for controlling employee overweight and
obesity: A systematic review. Am. J. Prev. Med. 2009, 37, 340–357. [CrossRef]

11. Weerasekara, Y.K.; Roberts, S.B.; Kahn, M.A.; Lavertu, A.E.; Hoffman, B.; Das, S.K. Effectiveness of Workplace Weight Management
Interventions: A Systematic Review. Curr. Obes. Rep. 2016, 5, 298–306. [CrossRef]

12. Jarlais, D.C.D.; Lyles, C.; Crepaz, N.; The TREND Group. Improving the Reporting Quality of Nonrandomized Evaluations of
Behavioral and Public Health Interventions: The TREND Statement. Am. J. Public Health 2004, 94, 361–366. [CrossRef] [PubMed]

13. Von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P.; For the STROBE Initiative. The Strength-
ening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational
Studies. Ann. Intern. Med. 2007, 147, 573–577. [CrossRef]

14. Bellg, A.J.; Borrelli, B.; Resnick, B.; Hecht, J.; Minicucci, D.S.; Ory, M.G.; Ogedegbe, G.; Orwig, D.; Ernst, D.; Treatment Fidelity
Workgroup of the NIH Behavior Change Consortium; et al. Enhancing Treatment Fidelity in Health Behavior Change Studies:
Best Practices and Recommendations from the NIH Behavior Change Consortium. Health Psychol. 2004, 23, 443–451. [CrossRef]

15. Anderson, E.S.; Winett, R.A.; Wojcik, J.R. Self-regulation, self-efficacy, outcome expectations, and social support: Social cognitive
theory and nutrition behavior. Ann. Behav. Med. 2007, 34, 304–312. [CrossRef]

16. Bandura, A. Self-Efficacy: The Exercise of Control; Freeman: New York, NY, USA, 1997.
17. Deci, E.L.; Ryan, R.M. Handbook of Self-Determination Research; University Rochester Press: Rochester, NY, USA, 2004.
18. Deci, E.L.; Ryan, R.M. Self-determination theory: A macrotheory of human motivation, development, and health. Can. Psychol.

Can. 2008, 49, 182–185. [CrossRef]
19. Miller, W.R.; Rollnick, S. Motivational Interviewing: Helping People Change; Guilford Press: New York, NY, USA, 2012.

http://doi.org/10.1249/FIT.0000000000000145
https://redmine.mdpi.cn/issues/1859239
https://redmine.mdpi.cn/issues/1859239
http://doi.org/10.2147/DMSO.S113874
http://www.ncbi.nlm.nih.gov/pubmed/28096687
http://doi.org/10.1111/obr.12816
http://doi.org/10.1007/s12170-010-0138-0
http://doi.org/10.3945/an.112.002733
http://doi.org/10.7812/TPP/17-082
http://doi.org/10.7249/rr254
http://doi.org/10.1016/j.amepre.2009.07.003
http://doi.org/10.1007/s13679-016-0205-z
http://doi.org/10.2105/AJPH.94.3.361
http://www.ncbi.nlm.nih.gov/pubmed/14998794
http://doi.org/10.7326/0003-4819-147-8-200710160-00010
http://doi.org/10.1037/0278-6133.23.5.443
http://doi.org/10.1007/BF02874555
http://doi.org/10.1037/a0012801


Int. J. Environ. Res. Public Health 2021, 18, 5901 18 of 19

20. Raynor, H.A.; Champagne, C.M. Position of the Academy of Nutrition and Dietetics: Interventions for the Treatment of
Overweight and Obesity in Adults. J. Acad. Nutr. Diet. 2016, 116, 129–147. [CrossRef]

21. United States Department of Agriculture. MyPlate. Available online: https://www.myplate.gov/ (accessed on 18 May 2021).
22. Piercy, K.L.; Troiano, R.P.; Ballard, R.M.; Carlson, S.A.; Fulton, J.E.; Galuska, D.A.; George, S.M.; Olson, R.D. The Physical Activity

Guidelines for Americans. JAMA 2018, 320, 2020–2028. [CrossRef]
23. Cummings, S.; Parham, E.S.; Strain, G.W. Position of the American Dietetic. J. Am. Diet. Assoc. 2002, 102, 1145–1155. [CrossRef]
24. McNeill, S.; Center, E.N.; Platform, G.D.; Brands, H. Protein Summit 2.0: Evaluating the Role of Protein in Public Health. Am. J.

Clin. Nutr. 2015, 101, 1312S–1314S.
25. Ward, Z.J.; Bleich, S.N.; Cradock, A.L.; Barrett, J.L.; Giles, C.M.; Flax, C.; Long, M.W.; Gortmaker, S.L. Projected U.S. State-Level

Prevalence of Adult Obesity and Severe Obesity. N. Engl. J. Med. 2019, 381, 2440–2450. [CrossRef]
26. Ashley, J.M.; Jeor, S.T.S.; Schrage, J.; Bovee, V.; Perumean-Chaney, S. Meal Replacements in Weight Intervention. Obes. Res. 2001,

9, 312S–320S. [CrossRef]
27. Cheskin, L.J.; Mitchell, A.M.; Jhaveri, A.D.; Mitola, A.H.; Davis, L.M.; Lewis, R.A.; Yep, M.A.; Lycan, T.W. Efficacy of Meal

Replacements Versus a Standard Food-Based Diet for Weight Loss in Type 2 Diabetes A Controlled Clinical Trial. Diabetes Educ.
2008, 34, 118–127. [CrossRef]

28. Flechtner-Mors, M.; Boehm, B.O.; Wittmann, R.; Thoma, U.; Ditschuneit, H.H. Enhanced weight loss with protein-enriched meal
replacements in subjects with the metabolic syndrome. Diabetes Metab. Res. Rev. 2010, 26, 393–405. [CrossRef]

29. Salvia, M.G. The Look AHEAD Trial: Translating Lessons Learned Into Clinical Practice and Further Study. Diabetes Spectr. 2017,
30, 166–170. [CrossRef]

30. Dickson, J.P.; Fowler, F.J.; Mangione, T.W. Improving Survey Questions: Design and Evaluation. J. Mark. Res. 1997, 34, 296.
[CrossRef]

31. Ainsworth, B.; Richardson, M.; Jacobs, D.; Leon, A. Prediction of cardiorespiratory fitness using physical activity questionnaire
data. Med. Exerc. Nutr. Health 1992, 1, 75–82.

32. Murphy, R.; Thornley, S.; De Zoysa, J.; Stamp, L.K.; Dalbeth, N.; Merriman, T.R. Sugar Sweetened Beverage Consumption among
Adults with Gout or Type 2 Diabetes. PLoS ONE 2015, 10, e0125543. [CrossRef] [PubMed]

33. Kessler, R.C.; Barber, C.; Beck, A.; Berglund, P.; Cleary, P.D.; McKenas, D.; Pronk, N.; Simon, G.; Stang, P.; Ustun, T.B.; et al.
The World Health Organization Health and Work Performance Questionnaire (HPQ). J. Occup. Environ. Med. 2003, 45, 156–174.
[CrossRef] [PubMed]

34. Chen, G.; Gully, S.M.; Eden, D. Validation of a New General Self-Efficacy Scale. Organ. Res. Methods 2001, 4, 62–83. [CrossRef]
35. Crémieux, P.-Y.; LeDoux, S.; Clerici, C.; Cremieux, F.; Buessing, M. The Impact of Bariatric Surgery on Comorbidities and

Medication Use among Obese Patients. Obes. Surg. 2010, 20, 861–870. [CrossRef] [PubMed]
36. World Health Organization. The ICD-10 Classification of Mental and Behavioural Disorders: Diagnostic Criteria for Research; World

Health Organization: Geneva, Switzerland, 1993; Volume 2.
37. The Johns Hopkins University Bloomberg School of Public Health. The Johns Hopkins ACG System: Excerpt from Technical Reference

Guide; Johns Hopkins Bloomberg School of Public Health: Baltimore, MD, USA, 2009.
38. Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance System Survey Data; Centers for Disease

Control and Prevention: Atlanta, GA, USA, 2016.
39. Dietz, W.H.; Gallagher, C. A Proposed Standard of Obesity Care for All Providers and Payers. Obesity 2019, 27, 1059–1062.

[CrossRef]
40. Pursey, K.; Burrows, T.L.; Stanwell, P.; Collins, C.E. How Accurate is Web-Based Self-Reported Height, Weight, and Body Mass

Index in Young Adults? J. Med. Internet Res. 2014, 16, e4. [CrossRef]
41. A Spencer, E.; Appleby, P.N.; Davey, G.K.; Key, T.J. Validity of self-reported height and weight in 4808 EPIC–Oxford participants.

Public Health Nutr. 2002, 5, 561–565. [CrossRef] [PubMed]
42. Robroek, S.J.; Van Lenthe, F.J.; Van Empelen, P.; Burdorf, A. Determinants of participation in worksite health promotion

programmes: A systematic review. Int. J. Behav. Nutr. Phys. Act. 2009, 6, 1–12. [CrossRef]
43. Pronk, N.P.; Crain, A.L.; VanWormer, J.J.; Martinson, B.C.; Boucher, J.L.; Cosentino, D.L. The Use of Telehealth Technology in

Assessing the Accuracy of Self-Reported Weight and the Impact of a Daily Immediate-Feedback Intervention among Obese
Employees. Int. J. Telemed. Appl. 2011, 2011, 1–6. [CrossRef] [PubMed]

44. Painter, S.L.; Ahmed, R.; Kushner, R.F.; Hill, J.O.; Lindquist, R.; Brunning, S.; Margulies, A.; Boucher, S.; Bose, T.; Haste, A. Expert
Coaching in Weight Loss: Retrospective Analysis. J. Med. Internet Res. 2018, 20, e92. [CrossRef]

45. Steinberg, D.M.; Tate, D.F.; Bennett, G.G.; Ennett, S.; Samuel-Hodge, C.; Ward, D.S. The efficacy of a daily self-weighing weight
loss intervention using smart scales and e-mail. Obesity 2013, 21, 1789–1797. [CrossRef]

46. United States Department of Agriculture. Official USDA Food Plans: Cost of Food at Home at Four Levels; United States Department
of Agriculture: Washington, DC, USA, 2020.

47. United States Department of Agriculture. U.S. Food-Away-From-Home Spending Continued to Outpace Food-At-Home Spending in
2019; United States Department of Agriculture: Washington, DC, USA, 2019.

48. Taylor, P. Saxenda Debuts in US with 1000-A-Month Price Tag. Available online: http://http://www.pmlive.com/pharma_
news/saxenda_debuts_in_us_with_1,000-a-month_price_tag_718145 (accessed on 18 May 2021).

http://doi.org/10.1016/j.jand.2015.10.031
https://www.myplate.gov/
http://doi.org/10.1001/jama.2018.14854
http://doi.org/10.1016/S0002-8223(02)90255-5
http://doi.org/10.1056/NEJMsa1909301
http://doi.org/10.1038/oby.2001.136
http://doi.org/10.1177/0145721707312463
http://doi.org/10.1002/dmrr.1097
http://doi.org/10.2337/ds17-0016
http://doi.org/10.2307/3151868
http://doi.org/10.1371/journal.pone.0125543
http://www.ncbi.nlm.nih.gov/pubmed/25978428
http://doi.org/10.1097/01.jom.0000052967.43131.51
http://www.ncbi.nlm.nih.gov/pubmed/12625231
http://doi.org/10.1177/109442810141004
http://doi.org/10.1007/s11695-010-0163-6
http://www.ncbi.nlm.nih.gov/pubmed/20440579
http://doi.org/10.1002/oby.22507
http://doi.org/10.2196/jmir.2909
http://doi.org/10.1079/PHN2001322
http://www.ncbi.nlm.nih.gov/pubmed/12186665
http://doi.org/10.1186/1479-5868-6-26
http://doi.org/10.1155/2011/909248
http://www.ncbi.nlm.nih.gov/pubmed/21760782
http://doi.org/10.2196/jmir.9738
http://doi.org/10.1002/oby.20396
http://http://www.pmlive.com/pharma_news/saxenda_debuts_in_us_with_1,000-a-month_price_tag_718145
http://http://www.pmlive.com/pharma_news/saxenda_debuts_in_us_with_1,000-a-month_price_tag_718145


Int. J. Environ. Res. Public Health 2021, 18, 5901 19 of 19

49. Brug, J.; Oenema, A.; Ferreira, I. Theory, evidence and Intervention Mapping to improve behavior nutrition and physical activity
interventions. Int. J. Behav. Nutr. Phys. Act. 2005, 2, 2. [CrossRef] [PubMed]

50. Fontaine, K.R.; Barofsky, I.; Andersen, R.E.; Bartlett, S.J.; Wiersema, L.; Cheskin, L.J.; Franckowiak, S.C. Impact of weight loss on
Health-Related Quality of Life. Qual. Life Res. 1999, 8, 275–277. [CrossRef] [PubMed]

51. Kottke, T.E.; Gallagher, J.M.; Lowry, M.; Rauri, S.; Tillema, J.O.; Ziegenfuss, J.Y.; Pronk, N.P.; Knudson, S.M. The health and
well-being of an ACO population. Am. J. Manag. Care 2019, 25, 182–188.

52. Akinbami, L.; Fryar, C.D. Current Asthma Prevalence by Weight Status among Adults: United States, 2001–2014; National Center for
Health Statistics: Hyattsville, MD, USA, 2016; pp. 1–8.

53. Carpenter, K.M.; Lovejoy, J.C.; Lange, J.M.; Hapgood, J.E.; Zbikowski, S.M. Outcomes and Utilization of a Low Intensity
Workplace Weight Loss Program. J. Obes. 2014, 2014, 1–7. [CrossRef]

54. Morton, J.M.; Ponce, J.; Malangone-Monaco, E.; Nguyen, N. Association of Bariatric Surgery and National Medication Use. J. Am.
Coll. Surg. 2019, 228, 171–179. [CrossRef] [PubMed]

55. Fang, Y.-Y.; Huang, C.-Y.; Hsu, M.-C. Effectiveness of a physical activity program on weight, physical fitness, occupational stress,
job satisfaction and quality of life of overweight employees in high-tech industries: A randomized controlled study. Int. J. Occup.
Saf. Ergon. 2019, 25, 621–629. [CrossRef] [PubMed]

56. Santos, I.; Sniehotta, F.; Marques, M.M.; Carraça, E.; Teixeira, P.J. Prevalence of personal weight control attempts in adults: A
systematic review and meta-analysis. Obes. Rev. 2017, 18, 32–50. [CrossRef] [PubMed]

http://doi.org/10.1186/1479-5868-2-2
http://www.ncbi.nlm.nih.gov/pubmed/15807898
http://doi.org/10.1023/A:1008835602894
http://www.ncbi.nlm.nih.gov/pubmed/10472159
http://doi.org/10.1155/2014/414987
http://doi.org/10.1016/j.jamcollsurg.2018.10.021
http://www.ncbi.nlm.nih.gov/pubmed/30453056
http://doi.org/10.1080/10803548.2018.1438839
http://www.ncbi.nlm.nih.gov/pubmed/29465293
http://doi.org/10.1111/obr.12466
http://www.ncbi.nlm.nih.gov/pubmed/27653242

	Introduction 
	Materials and Methods 
	Population and Setting 
	Eligibility Criteria 
	Profile Program 
	Study Design 
	Recruitment and Enrollment 
	Data Collection and Outcome Measures 
	Survey Methods and Measures 
	Weight-Related Behaviors and Behavioral Mechanisms 
	Workplace Outcomes 
	Well-Being Outcomes 
	Implementation Fidelity Measures 
	Demographics 
	Insurance Claims Methods and Measures 
	Profile Programmatic Data Methods and Measures 

	Analysis Plan and Sample Size 

	Results 
	Population Description 
	Survey-Measured Outcomes 
	Claims-Measured Outcomes 
	Profile Implementation Fidelity 

	Discussion 
	Conclusions 
	References

