
Effects of aWorkplaceWellness Program on Employee Health,
Health Beliefs, andMedical Use
A Randomized Clinical Trial
Julian Reif, PhD; David Chan, MD, PhD; Damon Jones, PhD; Laura Payne, PhD; David Molitor, PhD

IMPORTANCE Many employers use workplace wellness programs to improve employee health
and reducemedical costs, but randomized evaluations of their efficacy are rare.

OBJECTIVE To evaluate the effect of a comprehensive workplace wellness program on
employee health, health beliefs, andmedical use after 12 and 24months.

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial of 4834 employees of the
University of Illinois at Urbana-Champaign was conducted from August 9, 2016, to April 26,
2018. Members of the treatment group (n = 3300) received incentives to participate in the
workplace wellness program. Members of the control group (n = 1534) did not participate in
the wellness program. Statistical analysis was performed on April 9, 2020.

INTERVENTIONS The 2-year workplace wellness program included financial incentives and
paid time off for annual on-site biometric screenings, annual health risk assessments, and
ongoing wellness activities (eg, physical activity, smoking cessation, and disease
management).

MAIN OUTCOMES ANDMEASURESMeasures taken at 12 and 24months included
clinician-collected biometrics (16 outcomes), administrative claims related tomedical
diagnoses (diabetes, hypertension, and hyperlipidemia) andmedical use (office visits,
inpatient visits, and emergency department visits), and self-reported health behaviors and
health beliefs (14 outcomes).

RESULTS Among the 4834 participants (2770women; mean [SD] age, 43.9 [11.3] years), no
significant effects of the program on biometrics, medical diagnoses, or medical use were seen
after 12 or 24months. A significantly higher proportion of employees in the treatment group
than in the control group reported having a primary care physician after 24months (1106 of
1200 [92.2%] vs 477 of 554 [86.1%]; adjusted P = .002). The intervention significantly
improved a set of employee health beliefs on average: participant beliefs about their chance
of having a bodymass index greater than 30, high cholesterol, high blood pressure, and
impaired glucose level jointly decreased by 0.07 SDs (95% CI, −0.12 to −0.01 SDs; P = .02);
however, effects on individual belief measures were not significant.

CONCLUSIONS AND RELEVANCE This randomized clinical trial showed that a comprehensive
workplace wellness program had no significant effects onmeasured physical health
outcomes, rates of medical diagnoses, or the use of health care services after 24months, but
it increased the proportion of employees reporting that they have a primary care physician
and improved employee beliefs about their own health.
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Employers increasingly offer workplace wellness pro-
grams to reduce health care costs and improve em-
ployee health. Among large US firms offering health

benefits in 2019, 84% also offered a wellness program.1 The
wellness industry has grown rapidly since the passage of
the 2010 Patient Protection and Affordable Care Act, which
encouraged firms to adopt wellness programs by raising the
maximum limit on financial incentives offered to program
participants.

However, evidenceof the causal effectsofworkplacewell-
ness programs is limited. Observational studies that compare
participants with nonparticipants are susceptible to selec-
tionbias.2Randomized trials frequently evaluatenarrowwell-
ness interventions with only 1 or 2 program components and
examineonlya fewoutcomes.3-8Reviewsof the literaturehave
yielded mixed results and raised concerns about publication
bias.9,10 A recently published randomized clinical trial (RCT)
with 160 randomized worksites reported outcomes at 18
months after the intervention.11 Another recently published
RCT with 4834 randomized participants reported effects on
medical spending and employee productivity, but not clini-
cal outcomes.2 Neither study investigated the effect of work-
placewellnessprogramsonemployees’beliefs about theirown
health.Measuring thesebeliefs sheds light onemployees’ per-
ceptions about the effectiveness of participating in wellness
programs. These beliefsmay also shape howmuch value and
effort individuals place on health behaviors, a channel em-
phasized by social cognitive theory.12,13

In this study, individual employees were randomly as-
signed to a treatment group,whichwas eligible to participate
in a 2-year comprehensive workplace wellness program, or a
control group, which was not eligible. We evaluated the ef-
fects of this program on health beliefs, self-reported health
behaviors, clinician-collected biometrics, and claims-based
medical diagnoses andmedical use during the 24months af-
ter initial randomization into the program.

Methods
Study Design
Weconducted anRCTof aworkplacewellness programamong
employees of the University of Illinois at Urbana-Champaign
(UIUC). Our preanalysis protocol was publicly archived and
is available in Supplement 1. Among the study population,
3300 employees were randomly assigned to be eligible for
programparticipation (treatment group). The other 1534 study
participantswere ineligiblefortheprogram(controlgroup).Ran-
domizationwasstratifiedbyemployeeclass,sex,age,salary,and
race/ethnicity (eAppendix 1 in Supplement 2).We specified the
research design, subgroup analysis, and the health belief,
biometric, and medical use outcomes prior to analysis. Self-
reported health behavior and medical diagnosis outcomes
were specified post hoc. The UIUC, University of Chicago, and
National Bureau of Economic Research institutional review
boardsapprovedthestudy.All studyparticipantsprovidedwrit-
ten informed consent. We followed the Consolidated Stan-
dards of Reporting Trials (CONSORT) reporting guideline.

Study Participants
A total of 12 459 benefits-eligible UIUC employees were in-
vited in July 2016 to enroll in the study and complete a sur-
vey (Figure). Employees were informed that they might be
selected for further participation in the study, but no other
details about the intervention were disclosed prior to enroll-
ment. Invitations were sent by mail and email (eFigures 4-6
in Supplement 2). Our study population consisted of 4834
employees who enrolled in the study during a 3-week enroll-
mentperiod.Randomassignmentofstudyparticipants to treat-
ment and control groups occurred inAugust 2016, after study
enrollment had closed.

Intervention
Acomprehensiveworkplacewellnessprogramnamed iThrive
was introduced at UIUC and ran for 2 years, from August 9,
2016, to April 26, 2018. The program, designed to be repre-
sentative of typical comprehensive wellness programs
offered by employers, included 3 annual components: an on-
site biometric screening and survey, an online health risk as-
sessment (HRA), and a choice ofwellness activities (eFigure 1
and eFigure 2 in Supplement 2).14 Employees in the treat-
ment group were eligible to participate in all 3 intervention
components using paid time off and received randomly as-
signed cash awards that ranged from $0 to $200 per year for
completing the annual screening and HRA. Treatment group
participantswhocompleted thebiometric screening andHRA
were then eligible to register for 1 wellness activity class per
semester, for a total of 2 activities per year. Classes ranged in
length from 6 to 12 weeks and addressed numerous topics
(eg, physical activity, nutrition, and stress management)
(eTables 2, 3, 5, and 6 in Supplement 2). On completion of a
wellness activity, participants earned $0 to $75 as a cash re-
ward or Amazon.com gift card. The onsite biometric screen-
ings and surveys were administered by local clinicians. The
HRAwasdesignedbyWellsource, anestablishedwellnessven-
dor. The wellness activities were selected and implemented
by UIUC’s director of campus well-being services. Details on
all study components are provided in eFigures 4 to 37 and
eTables 1 to 7 of Supplement 2.

Employees in the control groupwere invited to complete
the onsite biometric screening and survey in August 2017 (12

Key Points
Question How does a comprehensive workplace wellness
program affect health, health beliefs, andmedical use among
university employees after 24months?

Findings In a 2-year randomized clinical trial of 4834 employees
at a large US university, employees invited to join a wellness
program showed no significant differences in biometrics, medical
diagnoses, or medical use relative to the control group. The
intervention increased self-reports of having a primary care
physician and improved a set of employee health beliefs among
the treatment group.

Meaning The workplace wellness changed health beliefs and
increased self-reports of having a primary care physician but did
not significantly affect clinical outcomes.
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months after randomization) and in August 2018 (24months
after randomization) to serve as a comparison group. Control
groupemployeeswerenoteligible toparticipate in the first on-
site biometric screening and survey in August 2016 andwere
never eligible to participate in anyof theHRAsorwellness ac-
tivities offered throughout the 2-year iThrive program. Al-
though the research team never informed the control group
about the intervention, somemay have learned about it from
coworkers.Toassesshowoftencontrolgroupmembers learned
about the intervention from coworkers, a 2017 online survey
asked study participants whether they ever communicated
about iThrivewithcoworkers.Only3.4%(39of 1157)of thecon-
trolgrouprespondedaffirmatively, comparedwith43.6%(1050
of 2410) of the treatment group.2

OutcomeMeasures
Health beliefs, self-reported health behaviors, and biomet-
ricswerecollectedonsitebyclinicians. Studyparticipantswere
asked to report their height and weight. They also reported,
on a scale from 0 to 100, their expected chances (subjective
probabilities) of having high cholesterol, high blood pres-
sure, an impaired fasting glucose level, and a body mass in-
dex above 30 (calculated as weight in kilograms divided by
height inmeters squared) (eFigure 17 in Supplement 2).We in-
terpret self-reported height and weight and these expected
probabilities asmeasures of participants’ health beliefs.12,15,16

Study participantswere thendirected to a stationwhere a cli-
nicianmeasuredtheirheight,weight,waist circumference,and
blood pressure. The clinician alsomeasured their cholesterol
(total, high-density lipoprotein, and low-density lipopro-
tein), triglycerides, andglucose levelsusing aCardioChekPlus
Analyzer (PTSDiagnostics), andrecordedtheiranswers toques-
tions about tobacco use, physical activity, mood, and having
a primary care physician (eFigure 18 in Supplement 2).

Administrative health claims data were obtained for em-
ployees enrolled in UIUC’s Health Alliance insurance plan,

whichcovers69.3%(3350of4834)ofemployees inour sample.
These data include all inpatient, outpatient, and prescription
drugclaimswithadateof servicebetweenOctober 1, 2015, and
July 31, 2018. Additional details on these and other data sets
collected for the study aredescribed in eAppendix 2 andeFig-
ure 3 of Supplement 2.

Statistical Analysis
Statistical analysis was performed on April 9, 2020. We per-
formed power calculations for all outcomes by calculating ex
post minimum detectable effects.17 The results are provided
in eAppendix 1 and eTable 1 in Supplement 3. We estimated
the effect of being invited to participate in the iThrive well-
ness program in the available population. Someemployees in
our sample ceasedemploymentwith theuniversityduring the
24-month study. For administrative health claims outcomes,
we restricted comparisons to employees enrolled inHealthAl-
liance.Forall otheroutcomes,wecomparedparticipants in the
treatment groupwho completed the follow-up (2017 or 2018)
onsite screening and surveywith all employees in the control
group who completed the follow-up (2017 or 2018) onsite
screening and survey (Figure). Baseline characteristics of the
treatment and control groups were compared to evaluate the
potential for bias due to missing data (eAppendix 2 and
eTables 2 and 3 in Supplement 3).18

For each outcome, we estimated an individual-level lin-
earmodelwith abinary indicator for treatment assignment as
the key independent variable. For biometric and self-
reported outcomes, we included all study participants who
completed the onsite follow-up screening and survey in 2017
(n = 2004)or2018 (n = 1761). Formedicaldiagnosesandmedi-
caluseoutcomes,we includedall studyparticipants (n = 4834)
and weighted each individual by the number of months with
HealthAlliance insurance coverage.We includedbaselineval-
ues of the outcome (when available) and stratification vari-
ables as controls in our linear model to improve precision.

Figure. Flow of Participants in the IllinoisWorkplaceWellness Study

12 459 Assessed for eligibility

7625 Excluded because they declined
to participatea

4834 Randomized

1534 Randomized to control group3300 Randomized to receive interventionb

1900 Biometric screening (2016)
1848 HRA (2016)
1272 HRA (2017) 

903 Fall wellness activities (2016)
740 Spring wellness activities (2016)
439 Fall wellness activities (2017)
342 Spring wellness activities (2017)

2249 Claims data (2018)c

2208 Claims data (2017)c

1409 Completed biometric screening (2017)
1204 Completed biometric screening (2018)

1051 Claims data (2018)c

1031 Claims data (2017)c

595 Completed biometric screening (2017)
557 Completed biometric screening (2018)

HRA indicates health risk assessment.
a All eligible employees were invited
to enter the study by taking a
baseline survey. Those who did not
complete the survey were not
included in the study.

b Participants who received the
intervention were invited to
participate in wellness program
components during the 2-year
study. Participation varied across
the various components.

c Claims data were collected for
participants in the treatment and
control groups whowere enrolled in
the Health Alliance insurance plan.
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AnalyseswereperformedusingStata, version 15 (StataCorp).19

We calculated SEs that are robust to arbitrary heteroscedas-
ticityandused2-tailed testswithasignificance levelofP = .05.

Toaccount for less-than-universalparticipationamongthe
treatment group,we used an instrumental-variable approach
to estimate the localmean treatment effect of participating in
theprogram, instrumentingparticipationwithassignment into
the treatment group.11,20,21 Participationwas defined as com-
pleting the first (2016) screening component, which was of-
fered only to members of the treatment group (Figure). The
results are provided in eAppendix 3 and eTables 4 to 6 in
Supplement 3.

Becausewe estimated ourmodel formanyoutcomes, the
probability that we incorrectly reject at least 1 null hypoth-
esis is greater than the significance level used for each indi-
vidual hypothesis test. We accounted for this multiple test-
ing concern in 2 ways. First, we calculated a standardized
treatment effect for a “family”of outcomesbydividing the es-
timate for each individual outcome by its SD and then aver-

aging across all the outcomes within the family.11,22 This
method gives equal weight to each outcome in the family,
which may be undesirable. Therefore, we also used resamp-
ling to calculate anadjustedPvalue for eachoutcome that cor-
rects for the number of hypothesis tests within a family of
outcomes.2,23We considered effects to be statistically signifi-
cant at an adjusted P < .05 or a standardized treatment effect
P < .05.

Results
Baseline Characteristics and Program Participation
Table 1 reports baseline characteristics for the treatment
(n = 3300)andcontrol (n = 1534)groups.Amongall4834study
participants, the mean (SD) age was 43.9 (11.3) years, 2770
(57.3%)were female, 786 (16.3%)were nonwhite, 963 (19.9%)
were faculty, and 1172 (24.2%) earned less than $40000 per
year.Atotalof3217participants (66.5%)wereenrolled inHealth

Table 1. Baseline Characteristics of the Study Populationa

Variable

Group, No. (%)

Treatment (n = 3300) Control (n = 1534)
Age group, y

<37 1125 (34.1) 516 (33.6)

37-49 1097 (33.2) 522 (34.0)

≥50 1078 (32.7) 496 (32.3)

Age, mean (SD), y 43.8 (11.3) 44.0 (11.4)

Sex

Male 1411 (42.8) 653 (42.6)

Female 1889 (57.2) 881 (57.4)

Race/ethnicity

White 2758 (83.6) 1290 (84.1)

Nonwhite 542 (16.4) 244 (15.9)

Annual salary, $

<40 000 798 (24.2) 374 (24.4)

40 000 to <50 000 660 (20.0) 327 (21.3)

50 000 to <75 000 1090 (33.0) 469 (30.6)

≥75 000 752 (22.8) 364 (23.7)

Employee class

Faculty 662 (20.1) 301 (19.6)

Academic professional 1442 (43.7) 679 (44.3)

Civil service 1196 (36.2) 554 (36.1)

Health Alliance insurance, October 2015-July 2016

Any coverage 2184 (66.2) 1033 (67.3)

Months of coverage, mean (SD) 6.4 (4.7) 6.4 (4.7)

Insurance claims subsample

Medical diagnosis

Type 1 and 2 diabetes 106/2184 (4.9) 66/1033 (6.4)

Hypertension 289/2184 (13.2) 151/1033 (14.6)

Hyperlipidemia 337/2184 (15.4) 171/1033 (16.6)

Medical use, mean (SD), d

Office or outpatient visit 2.4 (2.6) 2.7 (2.8)

Inpatient visit 0.1 (1.1) 0.1 (0.4)

Emergency department visit 0.1 (0.5) 0.1 (0.4)

a Age, salary, and employee class are
defined as of June 2016, 2 months
prior to the start of the intervention.
Medical diagnoses andmedical use
are measured during the period
fromOctober 2015 to July 2016 and
are derived from the insurance
claims subsample, which includes all
study participants enrolled in the
Health Alliance plan.
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Alliance insurance coverage during the 10-month preinter-
vention period from October 2015 to July 2016. Among this
subsample and during this time, study participants had 2.5
outpatient visits on average and had medical claims with di-
agnoses codes related to 3 common chronic conditions in the
following proportions: type 1 and 2 diabetes (172 [5.3%]), hy-
pertension (440 [13.7%]), and hyperlipidemia (508 [15.8%]).
Inpatient and emergency department visits were uncommon
inthis sample.Overall,baselineparticipantcharacteristicswere
well balanced across both study groups.

Of the 3300 participants in the treatment group, 1848
(56.0%)completedboththebiometricscreeningandonlineHRA
inthefirstyearand1036(31.4%)completedthebiometricscreen-
ing, onlineHRA, and at least 1wellness activity in the first year.
Duringthe2-yearprogram,2123participants(64.3%)inthetreat-
ment group completed at least 1 component of the iThrive
wellness program. These completion rates are similar to those
reported for other comprehensivewellness programs.11,14

Effects of the Intervention
Table2 reports effectsof the interventiononhealthbeliefs and
self-reported health behaviors. When combined into a stan-
dardizedtreatmenteffect,participantbeliefsabout theirchance
of having a body mass index greater than 30, high choles-
terol, high blood pressure, and impaired glucose level jointly
decreased by 0.07 SDs (95% CI, −0.12 to −0.01 SDs; P = .02).
Although these health beliefs changed significantly as a
group, changes in specific measures of health beliefs were
less precise and thus not individually significant.

Self-reports of having a primary care physician signifi-
cantly increasedby6.1 percentagepoints (95%CI, 3.0-9.2per-
centagepoints; adjustedP = .002)after24months.Therewere
no significant effects on self-reported tobacco use, physical
activity intensity, or mood after 12 or 24 months.

The intervention had no significant effects on height,
weight, waist circumference, body mass index, blood pres-
sure, cholesterol, or glucose level (Table 3). There were also
no significant changes in diagnoses of hypertension, diabe-
tes, or hyperlipidemia after 12 or 24 months (Table 4). Like-
wise, no significant effects were found for office visits, inpa-
tient visits, or emergency department visits. The 95% CI for
systolic blood pressure (–1.48 to 1.18mmHg) after 24months
rules out a decrease of 1.48 mm Hg compared with a control
groupmean of 122.4mmHg (Table 3). The 95%CI for diagno-
ses of hyperlipidemia (–2.47% to3.07%) after 24months rules
out a decrease of 2.47% comparedwith a control groupmean
of 26.5% (Table4). Likewise, the95%CI for office visits (–0.30
to 0.46) after 24 months rules out a decrease of 0.30 com-
pared with a control group mean of 6.67. For emergency de-
partment visits after 24 months, the 95% CI rules out a
decrease of 0.1 compared with a control groupmean of 0.28.
Additional analysis also found no significant effects for pri-
mary care physician visits (eAppendix 5 and eTable 25 in
Supplement 3).

Subgroup Analysis
eAppendix 4 and eTables 7 to 24 in Supplement 3 report ef-
fects forprespecified subgroups.Comparedwithwomen,men

hadhigher effects on claims-baseddiabetesdiagnoses after 12
months (2.4%; 95%CI, 0.6%-4.2%; adjusted P = .04), but not
after24months (1.5%;95%CI,−0.6%to3.7%;adjustedP = .49)
(eTable 9 in Supplement 3). Comparedwith younger employ-
ees, employees 50 years or older had lower effects on self-
reports of having a primary care physician after 24 months
(−9.9%;95%CI,−15.1%to−4.7%;adjustedP = .006) (eTable 10
inSupplement3).Nosignificantheterogeneitywas foundwith
respect to race/ethnicity, employee classification (faculty, civil
service, or academic professional), or salary.

Discussion
This individual-level RCT of a 2-year comprehensive work-
place wellness program demonstrated that the program sig-
nificantly improved employee beliefs about their own health
and increased theproportionof employees reporting that they
have a primary care physician. However, no significant ef-
fects were found on biometrics, medical diagnoses, or medi-
caluseafter 24months.Our studywaspowered todetect clini-
cally meaningful effects across these 3 domains.

These results complement recentRCTevidence thatwork-
placewellnessprogramsaffectsomeself-reportedoutcomesbut
havelimitedeffectsonclinicaloradministrativeoutcomes.Prior
findings showed that the iThrive program increased self-
reported lifetime health screening rates and improved em-
ployee perceptions of management, but did not significantly
affect administrative measures of medical spending.2 A clus-
terRCTofawellnessprogramatBJ’sWholesaleClub foundsig-
nificant effects on self-reports of engaging in regular exercise
and activelymanagingweight but found no significant effects
onmedical spending or biometric outcomes after 18months.11

The similarity in these RCT findings using different random-
izationdesigns indifferentpopulations increasesconfidence in
their reliability and generalizability.

Ourmeasures of health beliefs, elicited using self-reported
subjective probabilities, are a contribution to the literature on
wellness interventions. Employees in the treatment group be-
lieved they had lower chances of poor biometric health, sug-
gestingthattheyexpectedtheirparticipationinthewellnesspro-
gramto improvetheirhealth.However, therewasnosignificant
effect of the program on biometrics or medical use, and prior
findings showed no significant effects on administratively
measured health behaviors.2 These results demonstrate amis-
matchbetweenemployeeperceptionsandphysical andadmin-
istrativemeasures of health.

FindingsfromtheIllinoisWorkplaceWellnessStudy2andthe
BJ’sWholesaleClubstudy,11bothRCTs,differfromthoseofmany
prior studies that found that wellness programs improve em-
ployeehealthandreducemedicaluse.Manyof theseprior stud-
iesusedobservational researchdesigns,whichcanresult in sig-
nificantselectionbiasevenaftercontrollingformanycovariates.2

Findings fromRCTs are less susceptible to selection bias.

Limitations
This study has several limitations. The results may not be
generalizable to other workplace settings with different
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Table 2. Mean Values and Effect ofWellness Program onHealth Beliefs and Self-reported Health Behaviorsa

Outcome

Group, mean (SD) Effect of wellness program eligibility

Treatment Control Effect (95% CI) P value
Adjusted P
valueb

Health beliefs, 2017

Height, cm 170.5 (9.8) 170.9 (10.2) −0.22 (−0.92 to 0.49) .55 .96

Weight, kg 83.9 (21.7) 84.1 (21.7) 0.03 (−1.91 to 1.97) .98 >.99

Chance, %

BMI >30 46.2 (40.1) 46.8 (39.5) −0.87 (−4.53 to 2.80) .64 .96

High cholesterol 37.1 (28.2) 40.2 (27.7) −3.01 (−5.70 to −0.31) .03 .24

High blood pressure 29.0 (26.0) 31.6 (27.1) −2.41 (−4.96 to 0.14) .06 .41

Impaired glucose level 28.3 (24.3) 31.0 (24.0) −2.68 (−5.01 to −0.36) .02 .22

Health beliefs, 2018

Height, cm 170.4 (10.1) 170.8 (10.9) −0.33 (−1.11 to 0.45) .40 .95

Weight, kg 83.5 (21.4) 83.9 (22.1) −0.61 (−2.70 to 1.47) .56 .96

Chance, %

BMI >30 46.2 (40.1) 46.1 (39.4) −0.10 (−3.97 to 3.78) .96 >.99

High cholesterol 37.3 (27.6) 39.2 (28.5) −1.74 (−4.57 to 1.09) .23 .83

High blood pressure 29.4 (25.5) 32.4 (26.5) −2.93 (−5.53 to −0.33) .03 .24

Impaired glucose level 28.4 (25.3) 29.5 (25.2) −1.00 (−3.59 to 1.58) .45 .95

Self-reported health behaviors, 2017, %

Has primary physician 89.4 (30.8) 85.9 (34.8) 3.20 (0.09 to 6.30) .04 .42

No tobacco use 94.8 (22.3) 94.4 (23.0) 0.46 (−1.76 to 2.67) .69 >.99

Exercise

≥1 Times/wk 92.6 (26.2) 93.4 (24.9) −0.84 (−3.26 to 1.58) .50 >.99

≥3 Times/wk 57.6 (49.4) 53.1 (49.9) 4.73 (0.03 to 9.44) .05 .43

20 min 93.4 (24.9) 94.2 (23.5) −0.83 (−3.14 to 1.48) .48 >.99

40 min 49.2 (50.0) 50.1 (50.0) −0.86 (−5.66 to 3.95) .73 >.99

Never anxious or depressed 32.1 (46.7) 31.6 (46.5) 0.18 (−4.28 to 4.65) .94 >.99

Never or sometimes anxious or depressed 86.9 (33.8) 87.1 (33.6) −0.50 (−3.69 to 2.69) .76 >.99

Self-reported health behaviors, 2018, %

Has primary physician 92.2 (26.9) 86.1 (34.6) 6.13 (3.04 to 9.22) <.001 .002

No tobacco use 95.2 (21.5) 93.0 (25.6) 2.60 (0.16 to 5.04) .04 .38

Exercise

≥1 Times/wk 91.0 (28.7) 89.9 (30.1) 1.26 (−1.79 to 4.31) .42 >.99

≥3 Times/wk 52.3 (50.0) 47.8 (50.0) 4.42 (−0.55 to 9.39) .08 .58

20 min 92.1 (27.0) 91.2 (28.3) 0.89 (−2.00 to 3.78) .54 >.99

40 min 46.8 (49.9) 46.5 (49.9) 0.50 (−4.53 to 5.54) .84 >.99

Never anxious or depressed 32.6 (46.9) 31.5 (46.5) 0.68 (−4.05 to 5.42) .78 >.99

Never or sometimes anxious or depressed 85.8 (35.0) 84.6 (36.1) 1.31 (−2.33 to 4.95) .48 >.99

Standardized treatment effectc

Health beliefs NA NA −0.07 (−0.12 to −0.01) .02 NA

Self-reported health behaviors NA NA 0.04 (−0.00 to 0.08) .05 NA

Abbreviations: BMI, bodymass index (calculated as weight in kilograms divided
by height in meters squared); NA, not applicable.
a Reporting effects of the wellness program. All regressions included
stratification variables as controls. All outcome variables were obtained during
the onsite screening in either 2017 (12-month follow-up) or 2018 (24-month
follow-up). The sample size of the regressions ranged from 1739 to 1999
because fewer employees participated in the 2018 screening than in the 2017
screening and because some outcomes were occasionally missing or illegible.

bAdjusted P values account for the number of hypotheses tested in each
domain. We tested 12 hypotheses in the health beliefs domain and 16
hypotheses in the self-reported health behaviors domain.

c The standardized treatment effect gives equal weight to each outcomewithin
a domain and includes both the 2017 and 2018 outcomes. The standardized
treatment effect for health beliefs excludes height and weight.
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Table 3. Mean Values and Effect ofWellness Program on Biometricsa

Outcome

Group, mean (SD) Effect of wellness program eligibility

Treatment Control Effect (95% CI) P value
Adjusted P
valueb

Biometric outcomes, 2017

Continuous measures

Height, cm 170.3 (9.4) 170.3 (9.4) 0.24 (−0.41 to 0.89) .48 >.99

Weight, kg 84.1 (21.9) 84.3 (22.0) −0.05 (−2.01 to 1.91) .96 >.99

Waist, cm 95.2 (16.8) 95.6 (17.1) −0.37 (−1.89 to 1.16) .64 >.99

BMI 28.9 (7.0) 29.0 (7.1) −0.12 (−0.76 to 0.53) .72 >.99

Blood pressure, mm Hg

Systolic 123.8 (13.7) 124.9 (14.9) −1.07 (−2.37 to 0.24) .11 .89

Diastolic 75.5 (9.1) 75.8 (8.9) −0.34 (−1.16 to 0.47) .41 >.99

Lipid panel

Total cholesterol, mg/dL 187.4 (41.2) 185.9 (38.8) 1.69 (−2.04 to 5.41) .37 >.99

HDL cholesterol, mg/dL 54.4 (17.3) 54.8 (17.9) −0.38 (−1.93 to 1.17) .63 >.99

Total to HDL ratio 3.7 (1.2) 3.6 (1.1) 0.06 (−0.05 to 0.17) .26 >.99

LDL cholesterol, mg/dL 107.4 (34.6) 106.6 (33.1) 1.07 (−2.21 to 4.35) .52 >.99

Triglycerides, mg/dL 129.1 (70.1) 124.5 (61.3) 4.02 (−2.12 to 10.17) .20 .98

Glucose, mg/dL 94.1 (20.5) 93.4 (21.0) 0.43 (−1.56 to 2.41) .67 >.99

Binary measures, %

Obesity (BMI ≥30) 35.5 (47.9) 33.9 (47.4) 1.36 (−3.09 to 5.81) .55 >.99

Hypertension (systolic ≥130 mm Hg or diastolic ≥80 mm Hg) 49.8 (50.0) 50.4 (50.0) −0.63 (−5.23 to 3.98) .79 >.99

High LDL cholesterol (≥100 mg/dL) 56.4 (49.6) 57.7 (49.4) −1.06 (−5.86 to 3.74) .66 >.99

High glucose (≥100 mg/dL) 25.1 (43.4) 22.5 (41.8) 2.54 (−1.44 to 6.52) .21 .98

Biometric outcomes, 2018

Continuous measures

Height, cm 170.2 (9.5) 170.2 (9.6) 0.02 (−0.68 to 0.72) .95 >.99

Weight, kg 84.1 (21.7) 84.8 (22.2) −0.86 (−2.97 to 1.24) .42 >.99

Waist, cm 95.2 (17.3) 95.3 (17.4) −0.11 (−1.80 to 1.59) .90 >.99

BMI 29.0 (6.9) 29.3 (7.5) −0.40 (−1.11 to 0.31) .27 >.99

Blood pressure, mm Hg

Systolic 122.3 (13.8) 122.4 (14.0) −0.15 (−1.48 to 1.18) .83 >.99

Diastolic 76.3 (9.8) 76.2 (9.8) 0.04 (−0.91 to 1.00) .93 >.99

Lipid panel

Total cholesterol, mg/dL 178.8 (40.6) 178.3 (37.8) 0.70 (−3.19 to 4.59) .72 >.99

HDL cholesterol, mg/dL 54.1 (16.7) 54.0 (17.1) −0.09 (−1.64 to 1.47) .91 >.99

Total to HDL ratio 3.5 (1.1) 3.5 (1.2) 0.01 (−0.10 to 0.13) .80 >.99

LDL cholesterol, mg/dL 101.7 (35.1) 101.2 (33.7) 0.89 (−2.71 to 4.48) .63 >.99

Triglycerides, mg/dL 120.2 (65.0) 119.4 (62.6) 1.13 (−5.48 to 7.74) .74 >.99

Glucose, mg/dL 103.4 (18.7) 103.8 (17.6) −0.52 (−2.32 to 1.27) .57 >.99

Binary measures, %

Obesity (BMI ≥30) 36.5 (48.2) 36.3 (48.1) −0.15 (−4.88 to 4.59) .95 >.99

Hypertension (systolic ≥130 mm Hg or diastolic ≥80 mm Hg) 49.3 (50.0) 47.8 (50.0) 1.01 (−3.91 to 5.92) .69 >.99

High LDL cholesterol (≥100 mg/dL) 47.5 (50.0) 48.1 (50.0) 0.31 (−4.94 to 5.57) .91 >.99

High glucose (≥100 mg/dL) 55.3 (49.7) 52.8 (50.0) 2.83 (−2.01 to 7.68) .25 >.99

Standardized treatment effectc

Biometric outcomes NA NA −0.00 (−0.05 to 0.04) .83 NA

Abbreviations: BMI, bodymass index (calculated as weight in kilograms divided
by height in meters squared); HDL, high-density lipoprotein; LDL, low-density
lipoprotein; NA, not applicable.

SI conversion factors: To convert total cholesterol, HDL cholesterol, and LDL
cholesterol to millimoles per liter, multiply by 0.0259; triglycerides to millimoles
per liter, multiply by 0.0113; and glucose tomillimoles per liter, multiply by
0.0555.
a Reporting effects of the wellness program. All regressions included
stratification variables as controls. All outcome variables were obtained during

the onsite screening in either 2017 (12-month follow-up) or 2018 (24-month
follow-up). The sample size of the regressions ranged from 1662 to 2004
because fewer employees participated in the 2018 screening than in the 2017
screening and because some outcomes were occasionally missing or illegible.

bAdjusted P values account for the 32 hypotheses tested in this domain.
c The standardized treatment effect gives equal weight to each outcomewithin
a domain and includes both the 2017 and 2018 outcomes. It excludes height,
BMI, total cholesterol to HDL cholesterol ratio, LDL cholesterol, and the 4
binary measures.
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populations or different wellness programs.24 Our 95% CIs
do not rule out meaningful effects for some outcomes—such
as a decrease in emergency department visits after 24
months of 0.1 compared with a control group mean of 0.28.
Also, the outcomes were measured during the first 24
months after randomization. We do not know whether the
significant effects on self-reported outcomes persisted
beyond 24 months, or whether detectable effects on bio-
metrics, medical diagnoses, or medical use emerged beyond
24 months.

Finally, data were not available for all study partici-
pants. Medical diagnoses and use outcomes were obtained
only for participants enrolled in Health Alliance. Biometric
and self-reported outcomes were obtained only for partici-
pants who completed the onsite screening and survey
in 2017 or 2018. However, Health Alliance enrollment was
well balanced between the treatment and control groups
(Table 1). Baseline characteristics of participants who com-
pleted the onsite screenings and surveys were well balanced

between the treatment and control groups (eTables 2 and 3
in Supplement 3). The balance between treatment and con-
trol groups suggests that bias from missing data is unlikely
to be substantial.

Conclusions
Amongemployeesof a largeemployer, a comprehensivework-
place wellness program significantly changed a set of beliefs
about biometric outcomes and significantly increased self-
reports of having a primary care physician, but no significant
effects on clinician-measured biometrics, medical diagnoses,
ormedicalusewere foundafter24months.These findingsshed
light on employees’ perceptions of workplace wellness pro-
grams,whichmayinfluence long-termeffects.However,weadd
to a growing body of evidence fromRCTs thatworkplacewell-
ness programs are unlikely to significantly improve employee
health or reducemedical use in the short term.
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Table 4. Mean Values and Effect ofWellness Program onMedical Diagnoses and Usea

Outcome

Group, mean (SD) Effect of wellness program eligibility

Treatment Control Effect (95% CI) P value
Adjusted
P valueb

Medical diagnoses, 2017, %

Diabetes 5.6 (23.0) 6.8 (25.2) 0.26 (−0.61 to 1.12) .56 .93

Hypertension 15.3 (36.0) 18.1 (38.5) −1.57 (−3.70 to 0.56) .15 .50

Hyperlipidemia 18.7 (39.0) 19.5 (39.6) 0.40 (−2.13 to 2.93) .76 .98

Medical diagnoses, 2018, %

Diabetes 6.3 (24.3) 7.8 (26.9) −0.09 (−1.14 to 0.96) .86 .98

Hypertension 19.6 (39.7) 22.5 (41.8) −1.55 (−3.87 to 0.77) .19 .57

Hyperlipidemia 25.5 (43.6) 26.5 (44.2) 0.30 (−2.47 to 3.07) .83 .98

Medical use, 2017

No. of days with at least 1 claim

Office or outpatient visit 3.20 (3.28) 3.31 (3.44) 0.05 (−0.16 to 0.26) .64 .96

Inpatient visit 0.09 (0.68) 0.08 (0.59) 0.02 (−0.03 to 0.06) .52 .96

Emergency department visit 0.13 (0.47) 0.15 (0.53) −0.02 (−0.06 to 0.02) .34 .87

Medical use, 2018

No. of days with at least 1 claim

Office or outpatient visit 6.46 (6.16) 6.67 (6.54) 0.08 (−0.30 to 0.46) .68 .95

Inpatient visit 0.20 (1.41) 0.23 (2.59) −0.03 (−0.19 to 0.14) .77 .96

Emergency department visit 0.26 (0.79) 0.28 (1.13) −0.02 (−0.10 to 0.05) .56 .96

Standardized treatment effectc

Medical diagnoses NA NA −0.01 (−0.04 to 0.02) .59 NA

Medical use NA NA −0.00 (−0.05 to 0.04) .92 NA

Abbreviation: NA, not applicable.
a Reporting effects of the wellness
program. All regressions included
stratification variables, baseline
medical diagnoses, and baseline
medical use as controls. All
regressions were weighted by the
employee’s number of months of
insurance coverage in the
postintervention period. The 2017
period is defined as August 2016 to
July 2017, and the 2018 period is
defined as August 2016 to July
2018. The sample size of the
regressions ranged from 3164 to
3167.

bAdjusted P values account for the
number of hypotheses tested in
each domain. We tested 6
hypotheses in themedical
diagnoses domain and 6
hypotheses in themedical
utilization domain.

c The standardized treatment effect
gives equal weight to each outcome
within a domain and includes both
the 2017 and 2018 outcomes.
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