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Abstract

Background—Workplaces provide ideal environments for wellness programming. The purpose
of this study was to explore exercise self-efficacy among university employees and the effects of a
worksite wellness program on physical activity, cardiorespiratory fitness, and CVD risk factors.

Methods—~Participants included 121 university employees (85% female). The worksite wellness
program included cardiovascular health assessments, personal health reports, 8 weeks of
pedometer-based walking and tracking activities, and weekly wellness sessions. Daily step count
was assessed at baseline, week 4, and week 8. Exercise self-efficacy and CVD risk factors were
evaluated at baseline and follow-up.

Results—Daily step count increased from 6566 + 258 (LSM + SE) at baseline to 8605 + 356 at
week 4 and 9107 + 388 at week 8 (P < .0001). Steps increased among normal weight, overweight,
and obese sub-groups. Exercise self-efficacy correlated with baseline steps (P < .05). Small
improvements were observed in cardiorespiratory fitness, BMI, blood pressure, blood glucose,
total cholesterol, and triglycerides (all P <.01).

Conclusions—A worksite wellness program was effective for increasing physical activity,
cardiorespiratory fitness, and CVD risk factors among university employees. Exercise barriers and
outcome expectations were identified and have implications for future worksite wellness
programming.

Keywords
cardiovascular health; health promotion; pedometry; physical fitness; health behavior

BACKGROUND

Cardiovascular disease (CVD) persists as the leading cause of death in the U.S.1Although
the CVD mortality rate has declined in recent years, rising rates of obesity and diabetes
threaten to reverse this downward trend. National organizations2=3 have published a variety
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of evidence-based CVD prevention recommendations, yet widespread application of health
promotion programs remains insufficient.

Workplaces provide ideal environments for the implementation of large-scale CVD
prevention programs.14 However, successful wellness programming remains a laborious
and resource-intensive challenge for many employers, necessitating simple and economical
approaches. Many previous studies examined the impact of worksite wellness programs in
the U.S. on physical activity,> 8 but relatively few included university employees®-12 or
cardiorespiratory fitness,?11-14 an independent risk factor for CVD.15 Furthermore, factors
that impact program adoption and adherence, such as participant self-efficacy, are often
overlooked. Self-efficacy reflects a person’s confidence in his/her ability to effect change
and is a key component of the health belief model, 16 which posits that the likelihood of
engaging in a health promoting behavior (such as physical activity) is directly influenced by
the individual’s self-efficacy, perceived benefits, perceived barriers, and perceived
susceptibility to a particular health problem.

We conducted a pilot worksite wellness trial designed to promote daily physical activity and
healthful lifestyle behaviors among university campus employees. The aims of this study
were (1) to examine exercise self-efficacy and its relation to physical activity level in
university employees and (2) to evaluate the effects of a worksite wellness program on
physical activity, cardiorespiratory fitness, and CVD risk factors.

METHODS

Study Recruitment, Worksite, and Eligibility Criteria

A worksite wellness program was offered to employees at Washington University in St.
Louis, MO. The study was approved by the Washington University in St. Louis Institutional
Review Board. Recruitment e-mails were sent to 832 staff employees in Central Fiscal Unit
departments on the university’s Danforth Campus. Males and non-pregnant females > 18
years of age were eligible, regardless of pre-existing health conditions, medication use, or
physical activity level. In January 2012, 141 employees provided written informed consent
during on-campus information and enrollment sessions; 121 employees completed baseline
assessments and were enrolled in this prospective cohort study.

Worksite Wellness Program

The worksite wellness program was based on the health belief model'® and included
cardiovascular health assessments, questionnaires, personal health reports, 8 weeks of
pedometer-based walking and tracking activities, consultation opportunities with research
team members throughout the program, weekly wellness education sessions, and
participation rewards. The program was flexible, providing weekly monitoring of activity
goals, weight, and blood pressure for some participants, while allowing others to attend
sessions only occasionally based on their work schedules and preferences. The weekly
education sessions were led by health professionals (eg, physical therapists, physiologist,
registered dietitian, cardiologist) and included presentations/group discussions on walking
wisdom, nutrition pointers, exercise recommendations, health assessment results,
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workstation wellness & office ergonomics, and lifestyle behaviors to enhance heart health.
Research team members also led group walks.

The pedometer-based activities incorporated American Heart Association (AHA) Start
Walking Program resources,1” which enabled our participants to register under a company
name that was set up specifically for this study. A major feature of this program is the web-
based Activity Tracker, which contains a drop-down menu of 27 recreational, sport, and
household activities, a choice of intensity levels, and a built-in calculator that converts
activity time (in minutes) to steps and miles for non-ambulatory activities such as swimming
and cycling. For example, 30 minutes of cycling outdoors at moderate intensity equates to
approximately 7272 steps, while swimming at a vigorous intensity for 15 minutes is
estimated to equal 4999 steps. This Activity Tracker then serves as a diary to store all of the
individual’s physical activity information, which can be viewed and tallied by day, week,
month, or any specified period of time. The Activity Tracker also contains a Nutrition Diary,
Company Scoreboard, and individualized walking plans based on a 10-question Walking
Plan Quiz that asks about the individual’s current activity level, estimated fitness (based on
the duration that they can maintain a brisk walking pace), age, weight, preference regarding
single versus split walking bouts, health goals, and barriers. Participants were instructed to
wear their pedometer daily and encouraged to track their daily physical activity with the
AHA Activity Tracker. Specific goals that we encouraged participants to strive toward
included accumulating 10,000 steps/day and completing at least 3000 steps in 30 minutes on
five days/week to achieve sufficient moderate-intensity physical activity,18 consistent with
national recommendations of 150 minutes/week of moderate-intensity physical activity.3

Outcome measures included pedometer step counts as an estimate of daily physical activity,
exercise self-efficacy, CVD risk factor assessment, and a post-program survey. Baseline
assessments were completed before the 8-week pedometer-based intervention began and
follow-up assessments were performed immediately after completion of the 8-week
intervention. Step counts were quantified at baseline, week 4, and week 8. Exercise self-
efficacy and CVD risk factors were assessed at baseline and follow-up. All assessments
were conducted at the worksite.

Physical activity—Daily step counts were measured using Yamax SW-200 Digi-Walker
Electronic Pedometer Step Counters (Yamasa Corporation; Tokyo, Japan) and 7-day
pedometer step count logs at baseline, week 4, and week 8. The reported accuracy of this
pedometer model for ambulatory physical activity is 99% in healthy adults.1® Average daily
step count was used to determine physical activity category: sedentary (< 5000 steps/day),
low active (5000-7499), somewhat active (7500-9999), active (10,000-12,499), or highly
active (= 12,500).20 Based on the results of Tudor-Locke et al?! that 4 or more days of
pedometer monitoring provide a reliability intra-class correlation greater than 0.90 for
predicting weekly physical activity of adults, we required our participants to have at least 4
days of step count data each week to be included in the step count analyses.
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Exercise self-efficacy—Exercise self-efficacy was assessed with the Barriers Specific
Self-Efficacy Scale (BARSE)?2 and the Multidimensional Outcome Expectations for
Exercise Scale (MOEES).23 The BARSE?? is used to quantify perceived capability of
performing regular exercise amidst commonly identified barriers. For each item, participants
indicate their confidence in performing regular exercise in the face of a defined barrier on a
100-point scale, ranging from 0% (not at all confident) to 100% (highly confident) in 10-
point increments. A total score is calculated by summing the confidence ratings and dividing
by the number of items completed, resulting in a maximum possible score of 100. Total
BARSE scores were computed for participants who responded to = 10 of the 13 items. To
identify the most frequently reported barriers, we tallied items for which participants chose
values < 30%, reflecting low or no confidence in their ability to overcome that barrier.

The MOEES?3 is used to assess three domains of exercise outcome expectations: physical,
social, and self-evaluative. Participants indicate the degree to which they agree or disagree
with each statement on a 5-point ordinal scale with choices of 1 (strongly disagree), 2
(disagree), 3 (neutral), 4 (agree), and 5 (strongly agree). Each MOEES domain is scored by
summing the ratings for each item within that domain. Total MOEES scores were calculated
by summing item responses for all domains for participants who responded to = 80% of the
items. Higher scores indicate higher exercise outcome expectations. To identify the most
frequently reported exercise outcome expectations, we tallied items for which participants
chose values of 4 (agree) or 5 (strongly agree).

CVD risk factors—Cardiovascular health assessments were conducted after an overnight
fast and included height, weight, body composition, waist circumference, blood pressure,
resting pulse rate, fasting lipid and glucose levels, and cardiorespiratory fitness.
Assessments were made on campus by trained investigators and research staff using
National Health and Nutrition Examination Survey procedures.24 Height was measured with
a portable stadiometer, body weight and body composition were measured on the Biospace
InBody520 Body Composition Analyzer (Biospace, Los Angeles, CA,; reported accuracy
98%2%), and body mass index (BMI) was calculated. Waist circumference was measured at
the superior border of the iliac crest with a Gulick Il tape measure over bare skin.24 Blood
pressure and resting pulse rate were measured in duplicate using Omron HEM-907XL
Professional Digital Blood Pressure Monitors (Omron Healthcare, Kyoto, Japan; reported
accuracy within 2 mmHg for systolic and 3 mmHg for diastolic blood pressure.26) following
10 minutes of seated rest, with one minute between readings. Fasting lipid and glucose
concentrations were determined using Cholestech Analyzers (Cholestech LDX System®,
Hayward, CA) and a single finger-stick blood sample. Because the accuracy of this
instrument is dependent upon technique,2’ the same trained members of our research team
performed the cholesterol and glucose analyses at both assessment time points.

Cardiorespiratory fitness was estimated with the 3-minute Tecumseh Step Test,28:29 using an
8-inch step and a metronome set to 96 beats/minute. After stepping, the participant was
seated and the right radial pulse rate was measured for 30 seconds, beginning 30 seconds
into recovery. This recovery pulse rate was used as an estimate of recovery heart rate to
determine cardiorespiratory fitness category (ie, outstanding, very good, good, fair, low, or
poor) based on age- and sex-specific criteria for recovery heart rate.28:29 Lower heart rate
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values one minute after completion of the step test indicate higher fitness. A Physical
Activity Readiness Questionnaire3 was used to identify participants requiring further
screening by qualified research team members before performing the step test. Participants
with concerning health assessment results were advised to see their primary care provider.

Personal Health Reports—Participants received personal health reports after the
baseline and follow-up cardiovascular health assessments to enhance their awareness and
knowledge of their current health status. The single-page reports included results of their
vital signs (blood pressure and resting pulse rate), anthropometrics (height, weight, BMI,
body composition, and waist and hip circumferences), blood lipids and glucose, and
cardiorespiratory fitness level. A personal health report guide accompanied the reports to
provide a clear explanation of the importance of each measurement, the reference ranges,
and the scientific evidence and citations of expert panels. Participants were offered the
opportunity to review their results with a health professional on our research team.

Survey—Upon completion of the worksite program, participants were asked to complete a
10-question, anonymous, web-based survey (SurveyMonkey)3! to provide information about
their perceived benefits of participation, program components that they valued, physician
follow-up, and medication changes. Results from 78 survey respondents were tabulated and
expressed as a percentage.

Statistical Analyses

Data were analyzed using SAS software, version 9.3 (SAS Institute Inc., Cary, NC) and
SPSS software, version 19.0 (SPSS Inc., Chicago, IL). Steps across time were compared
using Generalized Estimating Equations (GEEs) with an exchangeable correlation matrix to
account for the correlation of multiple measurements for each participant. Physical activity
categories across time were compared using GEEs with a multinomial probability
distribution and an independent correlation matrix. Comparisons between time points
(baseline, week 4, and week 8) were analyzed using least squares means (LSM) with a
Tukey-Kramer adjustment for multiple comparisons. Exercise self-efficacy scores and CVD
risk factors at baseline and follow-up were analyzed with paired t-tests. Spearman
correlations were used to identify relationships between exercise self-efficacy scores and
daily step counts at baseline and follow-up. Self-efficacy scores included in the correlation
analyses were the total BARSE score, total MOEES score, MOEES physical outcome
expectations score, MOEES social outcome expectations score, and MOEES self-evaluative
outcome expectations score. Results are expressed as mean + SD unless indicated otherwise.

RESULTS

One hundred twenty-one employees (85% female; 90% white, 8% black, 2% other; mean
age 46 + 11 years) enrolled in one week, meeting our target; 17 individuals (14.0%) were
lost to follow-up after baseline assessments. Program completers and drop-outs did not
differ in age, sex, or baseline step count (P > .05), but drop-outs had a higher BMI than
completers (31.6 kg/m? vs. 28.1 kg/m?, respectively, P = .02).
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At baseline, 67% of the 121 enrollees were categorized as sedentary or low active based on
daily step counts <7500,20 69% were overweight or obese (ie, BMI = 25.0 kg/m?),32 21%
had low or poor cardiorespiratory fitness based on step test recovery pulse rate,2% 40% had
elevated blood pressure (ie, = 120 mmHg systolic or = 80 mmHg diastolic),33 63% had at
least one lipid value outside of desirable ranges based on National Cholesterol Education
Program standards,3* and 32% had impaired fasting glucose (ie, = 100 mg/dL).3° See Table
1 for health assessment results at baseline and follow-up for program completers.

Daily step count increased from 6566 + 258 (LSM + SE) at baseline to 8605 + 356 at week
4 and 9107 + 388 at week 8. The increase in step count over time (P <.0001) was greater
from baseline to week 4 (P < .0001) than from week 4 to week 8 (P = .02). Although obese
participants took significantly fewer steps than normal weight and overweight participants at
baseline (P =.003 and P =.006, respectively), the increase in steps over time was evident
among all BMI categories, without interaction (P = .58), as shown in Figure 1.

Favorable shifts in physical activity categories (P < .0001) and in cardiorespiratory fitness
categories (Z = —4.427, P < .001) were observed across time, as shown in Figure 2. The
proportion of participants achieving 10,000 steps/day increased from 6% at baseline to 25%
at week 4 and 36% at week 8 (Figure 2A). The odds of a participant being in a lower
physical activity category at baseline was more than three times as likely as at week 4 (OR
3.3, 95% CI 2.7-4.7, P < .0001) and nearly five times as likely as at week 8 (OR 5.0, 95%
Cl 3.3-7.4, P <.0001). Figure 2B depicts the reduction in prevalence of poor or low
cardiorespiratory fitness (from 21% to 6% of participants) and the increase in outstanding
fitness (from 31% to 45% of participants).

Exercise self-efficacy scores from the BARSE (barriers) and MOEES (expectations)
correlated with daily steps at baseline (p = 0.289, P =.003 and p = 0.193, P = .049,
respectively); similar results were observed at follow-up. There was not a significant
difference in BARSE scores from baseline to follow-up (59.0 £ 17.5% to 61.6 + 17.9%, P
=.11). There were small changes in total MOEES scores (62.3 + 6.5 to 63.3 + 6.8, P = .04)
and MOEES social outcome expectations domain scores (12.4 £2.9t0 12.9 + 3.4, P=.01)
from baseline to follow-up. The most frequently reported exercise barriers and outcome
expectations are listed in Table 2.

Results of the survey administered at the conclusion of the program revealed that the top
reasons for enrolling in the worksite program included a desire to improve or maintain
health (94% of respondents) and free health assessments (74% of respondents); 73% of
respondents perceived beneficial health changes due to participating in the program; 9%
contacted their physician based on their health assessment results; 4% began or changed a
medication during the study; 92% would participate in a similar program if offered again;
90% desire another worksite pedometer-based walking and physical activity tracking
program; and worksite wellness program components of greatest interest were exercise and
physical activity (82% of respondents), health assessments (73%), and weight management
(66%).
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DISCUSSION

A multi-faceted, pedometer-based worksite wellness program was successful at increasing
physical activity and cardiorespiratory fitness within 8 weeks. Notably, individuals in all
BMI categories demonstrated increases in daily step count over time. Our program promoted
modest improvements in several CVD risk factors, as reported in previous worksite
studies.36:37

Average daily step counts of our participants upon enroliment (6566) was slightly higher
than those reported by Bassett et al®8 (5117 steps/day) for a nationwide sample of 1136
adults and similar to the baseline results of Chan et al3® (7029 step/day) for 106 employees
from five worksites. Our observed increase in daily step count did not reach a plateau during
the 8-week program. Conversely, Chan et al3? reported a plateau in daily step count (10,480)
at week 4 of a 12-week pedometer-based worksite intervention. This difference may be
explained by their higher rate of attrition than ours (41% vs. 14%), as the least active
employees may be more likely to drop out, or by the lower physical activity level achieved
by our participants at week 4 (8605 steps/day). At week 8, only 36% of our participants
achieved the 10,000 steps/day goal. Similarly, Wilde et al*C reported that 38-50% of female
participants reached 10,000 steps/day when following a prescribed 30-minute walk. Gilson
et al*! also aimed to increase physical activity among university employees in Australia.
Encouraging employees to take brisk walks during breaks and to stand more frequently
during the work day added 6-10 minutes of walking time each day,*! which equates to
approximately 600-1000 additional steps/day.18

Given the strong and independent associations between physical inactivity, low
cardiorespiratory fitness, and CVD risk,® workplace programs aiming to increase overall
physical activity and/or the proportion of moderate-to-vigorous physical activity have the
potential to improve the cardiovascular health of many employed adults. The modest
improvements observed in adiposity, blood pressure, resting pulse, recovery pulse rate after
exercise, total cholesterol, trigylcerides, and fasting blood glucose in the present study are
consistent with an increase in physical activity and have been observed in previous worksite
studies.*2 Walking at the workplace may allow individuals to overcome commonly
perceived barriers to exercise participation, such as schedule conflicts or difficulty getting to
the exercise location, as reported by many of our participants. Because walking does not
require specialized training, equipment, or facilities, it is an ideal activity for college campus
employees. Pedometers are simple, economical tools for monitoring and increasing physical
activity and may enhance worksite walking initiatives. The ongoing visual feedback that
pedometers provide may increase extrinsic motivation and activity awareness,® while
encouraging healthy peer competition. The AHA Activity Tracker,1” which 98 of our 121
participants registered for, was easy to use and complemented the pedometer-based
activities.

Another favorable aspect of our program was the provision of personal health reports after
each assessment. As observed previously,1* individualized health reports motivate many
employees to make behavioral changes due to increased awareness of their health status and
disease risk factors. The combination of free health assessments (which the majority of
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participants reported as being an important reason for enrolling), personal health reports, and
weekly education sessions led by health professionals, addressed the “perceived
susceptibility” component of the health belief model, while the education sessions and
pedometer-based activities helped to address perceived benefits and barriers to enhance self-
efficacy. In support of these strategies, Rooney et al® observed that predictors of enhanced
self-efficacy (i.e., confidence in overcoming exercise barriers) among 400 female employees
were setting daily step count goals, wearing a pedometer “all of the time,” and keeping a
step log. In the current study, we observed improvements in self-efficacy with respect to
exercise outcome expectations, but not in participants’ confidence in overcoming exercise
barriers, on average.

Our worksite wellness program was designed to be convenient, with all activities held on-
campus, optional weekly wellness sessions, use of the AHA Activity Tracker that could be
accessed from any device with internet access, and e-mail as the primary communication
mode. In support of our strategies, Lauzon et al*3 reported that primary contact via e-mail
was well-received by participants, submission of step count logs to the research team
provided accountability, and a program requiring greater time commitment likely would
have prevented participation. Participant education through weekly wellness sessions and
CVD risk screening likely promoted changes in other health behaviors, such as dietary
patterns and physician visits. Participants may have also been exposed to additional lifestyle
education through the recommended AHA web-based resources. Although we are unable to
distinguish the relative contributions of each wellness program component, a systematic
review of worksite health promotion programs reported that providing incentives, offering a
multi-component approach, and focusing on health behaviors in addition to physical activity
yield higher participation levels among employees.*4

Limitations of the study include lack of a control group, few male participants, and the
inability of the pedometers to quantify non-ambulatory activities or activity intensity.
Furthermore, we cannot determine the extent to which dietary changes influenced the CVD
risk factor outcomes and we acknowledge that a program of longer duration and/or higher
intensity may have produced greater benefits. Greater participation among female
employees is consistently reported in worksite health promotion studies.4 Similar to our
finding that individuals with higher BMI are more likely to drop out, Speck et al*® reported
higher drop-out rates among participants at an academic worksite with baseline step counts
< 7499 steps/day. These results indicate that recruitment strategies and program components
should be tailored to those less likely to participate, such as obese and sedentary individuals.

In summary, a pedometer-based worksite wellness program for university campus
employees promoted greater levels of physical activity and improved cardiorespiratory
fitness within 8 weeks. This pilot study allowed us to partner with a local university and
assist them in identifying health initiatives that may be successful in their employee
population. College campuses provide a unique environment for worksite wellness programs
due to aesthetically pleasing and safe places to walk, as well as potential access to facilities
in which health assessments may be conducted. Worksite programs that improve CVD risk
factors have the potential to reduce the physical and economic burden of CVD and other

J Phys Act Health. Author manuscript; available in PMC 2015 July 03.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Butler et al. Page 9

chronic diseases. Future studies should explore combinations of worksite wellness activities
that maximize program effect and employee participation.
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Figure 1.
Employees’ daily step counts by weight status at baseline, week 4, and week 8.
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Table 1

Health assessment results of employees at baseline and follow-up

Baseline Follow-up  *p< g1 95%CI
Body Weight (kg) 783+19.9  77.4+19.9 * -05t0-1.2
BMI (kg/m?) 28.2+6.2 279+6.2 * -0.2t0-0.4
% Body fat 37.6+83 36.5+8.38 * -0.8to +8.8
Female 385+7.9 37.6+8.3 * -0.6t0-1.2
Male 32.6+8.4 30.2+93 * -16t0-3.1
Waist circumference (cm) 96.6 + 14.6 95.1+14.7 * -0.5t0-2.6
Female 95.4+14.0 93.8+14.0 * -0.3t0-2.5
Male 1035+16.6 102.1+16.8 -3.2t0+0.4
Systolic BP (mm Hg) 115+ 18 110+ 14 * -3to-7
Diastolic BP (mm Hg) 73+11 70+9 * -2t0 -5
Resting pulse rate (pulses/min) 76+11 73+11 * -1to -4
Recovery pulse rate (pulses/30 sec) 47+8 44 +7 * -2to-4
Total cholesterol (mg/dL) 190 + 35 183+31 * -2t0-12
HDL cholesterol (mg/dL) 58 +18 52+ 16 * -3t0-8
LDL cholesterol (mg/dL) 109+ 31 112 + 27 -2to+8
Non-HDL cholesterol (mg/dL) 132+ 36 131432 -6to +3
Triglycerides (mg/dL) 148 £ 91 122 £72 * -14to -38
Fasting blood glucose (mg/dL) 95+ 12 91+12 * -2to-6

Values reflect Mean + SD and 95% confidence interval (CI) for employees who completed the study.

P < .01 for change from baseline to follow-up.
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Exercise self-efficacy: the most prevalent exercise barriers and exercise outcome expectations at baseline

Barriers Specific Self-Efficacy Scale (BARSE) Item Prevalence
of 'low

confidence’

I believe that I could exercise 3 times per week for the next 3 months even if:

My schedule conflicted with my exercise session. 42%

| felt pain or discomfort when exercising. 40%

It became difficult to get to the exercise location. 39%

| was not interested in the activity. 30%

1 didn't like the particular activity program that | was involved in. 29%

Multidimensional Outcome Expectations for Outcome Prevalence

Exercise Scale (MOEES) Item Expectation Domain of
‘agreement’

Exercise will improve my overall body functioning. Physical 100%

Exercise will improve the functioning of my cardiovascular system. Physical 99%

Exercise will increase my muscle strength. Physical 98%

Exercise will help manage stress. Self-evaluative 98%

Exercise will improve my ability to perform daily activities. Physical 96%

Values reflect the proportion of participants with < 30% confidence to overcome each BARSE item, and the proportion of participants who chose 4
(agree) or 5 (strongly agree) for each MOEES item. BARSE and MOEES items are listed in rank order.
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