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Abstract

Our objective was to describe and evaluate an innovative approach to combining worksite wellness
and ergonomics, with an emphasis on retention and absenteeism during the intervention. The study
enrolled 280 employee participants in a 3-year cluster randomized, controlled trial conducted at
The University of lowa, 5 local businesses, and 1 regional business. Our results showed a 90%
retention rate with lower estimated absenteeism (although not statistically significant) in the
intervention group compared with the control group. This type of highly interactive and integrated
short intervention has the capacity to result in high levels of participation with the potential to
reduce absenteeism.
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INTRODUCTION

Over the past decade, wellness programs have been developed to reduce organizational costs
and maximize employee productivity.1 While there are many programs that focus on health
protection and health promotion separately,2,3 few have combined these 2 important
elements within 1 worksite intervention.4 By combining these 2 programs, persons
managing each one in a worksite setting are brought together to collaborate in fulfilling
worker benefits that have the potential to reduce overall employee absenteeism.

Many health promotion studies have focused on providing information5-9 to workers that
might help them in knowing what to do (educational content) but not why it is important
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(value). In a meta-analysis, the inclusion of education-only programs was prohibited because
these programs infrequently included evaluation data.1 Three programs have focused on
participation in workplace interventions as an important element in mental health and job
performance.10-12 Similarly, novel interventions like the one in this study have the
potential to be less directive and more interactive than education-only programs. It allows
the participants to guide the concepts covered during the session discussions.

The Be Engaged:

Help Integrate Promotion/Protention (Be Hipp) program helped integrate workplace health
promotion and protection while examining the effectiveness of participatory group
counseling (intervention) compared with quarterly newsletters (control) as a means of
modifying behaviors toward healthier habits. In this article, we describe the study outcomes
of intervention, retention, and worksite absenteeism.

MATERIALS AND METHODS
Study design

The Be Hipp study was a cluster randomized trial examining the effectiveness of counseling
as a means of integrating health protection and promotion interventions with emphasis on
group participation. Participants were screened to exclude people who did not plan to remain
in their job for 3 years, people with work schedules that would not permit them to attend a
monthly group lunch session, and people who were currently working with a health coach
and/or fitness trainer. The cluster randomization was implemented to reduce cross-talk
(contamination) among office mates. Clusters were formed on the basis of department and
worksite location. Clusters were block randomized into intervention (interactive
participatory monthly group lunch sessions) and control (quarterly newsletters) arms to
maintain size. This attention to detail in separating control and intervention groups is a mark
of optimum study design allowing for maximization of group data separation and fidelity of
intervention and control group protocols.

Recruitment

Three rounds of recruitment were completed to enroll workers with primarily sedentary job
duties, all in the state of lowa: The University of lowa, small to medium-sized local
businesses, and a regional insurance company. We included 5 local business sites because of
a flood that precluded us from randomizing only at The University of lowa. As a result of
the economic downturn during our study, additional local sites were reluctant to become
involved and we added a regional insurance company.

Recruitment strategies included presentations on the study to worksites where sedentary jobs
were the norm. Presentations to these groups included a description of the study with
reference to the 2 groups, intervention and control. In addition, recruitment occurred through
the use of table tents, small advertisements for the study on tables in The University of lowa
cafeteria, and group meetings in areas near worksites. After attending an information
session, workers interested in participating were seen individually to assess eligibility,
provide consent, and complete baseline measures.
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A river on the university campus separates the medical campus from other academic
colleges and departments. Recruitment strategies were employed on both sides of the river to
allow for a natural cluster randomization. Sixty-nine participants were enrolled during this
round of recruitment, with 36 participants randomized to the control arm and 33 to the
intervention arm. To meet study participant goals, recruitment efforts turned to local
businesses employing office workers in sedentary jobs that spanned national testing services,
engineering, and law consulting. Local company management or human resource personnel
were contacted by phone to assess interest and their potential participant pool. After
agreement from company management to offer study participation to employees, recruitment
was implemented as previously described. Round 2 of recruitment yielded 5 small to
medium-sized businesses that were cluster randomized by business. Randomization occurred
by business size with the small and medium-sized businesses paired. Businesses were in
separate locations to prevent contamination. Three control sites included a total of 53
participants and 2 intervention sites included a total of 51 participants for a
totalof104participants in this cohort.

Round 3 of recruitment moved to a large regional insurance company. The physical layout of
this worksite allowed for cluster randomization by department to prevent crosstalk
contamination and, therefore, included both control and intervention arms. Recruitment
procedures were initiated, resulting in 107 (54 intervention, 53 control) employees providing
consent and baseline data completing our needed sample size of 280 participants. The
University of lowa Institutional Review Board approved the study activities before initiating
at each site.

After signing the consent, participants were given a unique name code and password that
was linked to their data collection measures. Measures were collected on all participants at
baseline (immediately following consent signing), year 1 and year 2. Individual assessments
included measured height and weight and an online survey. Data collection personnel were
trained on obtaining standardized height and weight measures. Height was measured in
centimeters to the nearest tenth in street clothes without shoes using a portable height board
(ShorrBoard, Shorr Productions, Olney, Maryland). Weight was measured in street clothes
without shoes using a portable scale (Seca Model 770, Hanover, Maryland). Weight was
measured in kilograms to the nearest tenth. Body mass index (BMI) was calculated from
these measures for each participant. The online survey was completed at the visit with study
staff present. Participants were provided their unique name code and password to allow them
to log on to complete the Web-based survey.

The survey consisted of the following 6 validated instruments.

1 The Demographic and Personal Health Questionnaire provided information
about characteristics (eg, birthdate, race, gender), personal health (diabetes,
hypothyroidism, rheumatoid arthritis and other collagen vascular disease, renal
failure, pregnancy, and prior upper extremity and spine disorders), and history of
injury or trauma to the upper extremities and spine. Some of these data appear in
Tables 1 and 2.
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2. The Stanford Health and Lifestyle Assessment was used to obtain information
about the respondent’s physical activity, nutrition, stress and mental health,
alcohol and tobacco, health knowledge and attitudes, medical history, biometrics
(eg, blood pressure and blood glucose), and readiness to change health habits.13

3. The 36-1tem Short Form Health Survey, version 2 (SF-36v2) was also used for
questions on physical and mental health. The SF-36v2 has been used extensively
in epidemiologic research, including many studies of back pain and
musculoskeletal illness.14

4 The Karasek Questionnaire assessed workers’ perceived psychological demands,
scope of decision making, social support, physical demands, and job security.15

5. The Nordic Questionnaire16 was modified to assess data on self-reported
musculoskeletal symptoms. Employees in blue collar or service occupations or in
low supervisory, technical, clerical, or routine occupations are at higher risk for
work-related injury and also have a higher prevalence of lifestyle-related risk
factors than professional job classes.17-19 Therefore, they are an important
target group for integrated health protection and health promotion interventions.
Musculoskeletal disorders of the upper extremity and lower back are common
injuries to these workers and will be the particular focus of health protection in
this project since ergonomic intervention and prevention can be effective.20,21

6. The Work Limitations Questionnaire was included as part of the online survey to
address on-the-job performance and the possible impact of chronic conditions
and treatment. Worksite health promotion/ protection programs increasingly
make an effort to document the impact of chronic health problems and their
treatment on productivity. Thus, this 25-item questionnaire assessed how health
may have affected workers performing certain parts of their jobs.22 Data on
absenteeism were collected on an annual basis from the company human
resource personnel or from the study participant depending on the method used
by the business for compensating time, that is, sick time or paid time off.

Study timeline

Study intervention and control group description—The intervention arm included
138 employees who participated in interactive participatory monthly group sessions. There
were a total of 10 intervention groups: 3 at the University, 4 at local businesses, and 3 from a
regional business. The control arm included 142 employees from 5 different sites, 1 at the
University, 3 for the local business, and 1 for the regional insurance company that received
quarterly newsletters.

The intervention group included a novel interactive participatory half-hour session that used
the key principles of self-determination theory: competency, autonomy, and relatedness to
build motivation for lifestyle behavior change. Self-determination theory provided the
theoretical framework for the design of the intervention and guided the manner in which
each topic was addressed.23 The principles of self-determination theory were woven into
each session. The group selected the topic for each of the monthly sessions with interactive
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discussions around these topics and facilitated by the study staff. Each session focused on 1
of 4 key topic areas: nutrition, physical activity, stress management, and ergonomics. See
Table 3 for examples of session titles from each topic area.

The goal of group facilitators was to capitalize on the group process and build motivation for
making healthful lifestyle choices. They encouraged group participants to share relevant life
experiences, resources, and ideas for change. These sessions contrasted from the traditional
didactic format of “lunch and learns,” which are typical in many worksite wellness
programs. Traditional formats focus on giving information rather than discussing topics
chosen and discussed by the employees.

Modeling of healthy food choices was a central intervention strategy.24,25 A lunch featuring
tasty, healthful food selections was provided at each intervention group session. While
recipes were available for key items, group facilitators deliberately refrained from telling
group members how healthy the menu items were. Rather, foods offered at lunch were not
formally discussed unless participants brought up the topic. This approach provided an
unspoken message that healthful eating is satisfying and enjoyable.

Participants in the control group received quarterly newsletters that addressed the
intervention session topics covered during a 3-month period. Featured recipes during the
same time period were also included. The newsletters were designed with a colorful layout
and engaging format. The newsletters were delivered to university participants through
campus mail. Newsletters were mailed to the businesses and distributed to participants
through their mailbox or workstation.

Newsletters also served as a tool for notifying the research team that an employee had left
the place of employment. A total of 17 employees in the control arm left their place of
employment and, therefore, were no longer eligible for study participation. A study
limitation is that we had no way of knowing whether participants actually read the
newsletters. We did have a good response to end-of-study questions about the value of the
newsletter.

Statistical analysis

The power calculation was based on summary scales from the SF-36v2 since there is an
extensive literature for this instrument on its sensitivity in measuring clinically significant
changes in scores.14 Power calculations were difficult with the other outcome measures
since the intervention was novel and lacked the studies to be able to estimate effect size.
Using the study design, 140 participants would be required in the intervention group and 140
participants in the control group to detect a 3-point difference in group scores for either the
Physical Component Summary or Mental Components Summary scales of the SF-36v2.
These sample sizes are based on a: .05, 2-tailed; power: 80% with variance estimates from
the general US population. Two-point differences on both scales are clinically significant.
For instance, persons with osteoarthritis in the Medical Outcomes Study had an average 2-
point reduction in Physical Component Summary score over 1 year. As another example,
persons in the Medical Outcomes Study who sustained a myocardial infarction had 1.6-point
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increase in Mental Components Summary score, on average, a year after myocardial
infarction.

The emphasis of this study was on examining effects on primary outcomes-absenteeism,
Physical Component Summary, and Mental Components Summary as measured by higher
scores in the F-36v2, which are accepted and important measures in evaluating separate
health protection and health promotion programs. Resource constraints limit sample size,
thus limiting the statistical power to examine secondary outcomes. Nevertheless, secondary
outcomes were examined from an exploratory perspective that could lead to future pilot
studies.

Simple descriptive statistics were used to compare the intervention and control groups across
all study population variables later used in regression models. 7 tests and )(2 statistics were
used to assess differences at baseline between the intervention group and control group on
sex, age, ethnicity, education, and income. Finally, descriptive statistics were used to
compute overall study retention rates, including the proportion of individuals in the
intervention and control arms who dropped out of the study, left employment, or became
pregnant during the intervention.

Ordinary least squares regression models were used to estimate the effect of the intervention
on employee absenteeism hours, comparing the intervention study arm with the control arm.
The purpose of this analysis was to assess whether the Be Hipp intervention had an impact
on reducing average annual absenteeism hours in the intervention arm in year 1 or year 2
after controlling for other factors. The control arm and baseline year were the referent
groups. The model included as covariates the variables shown in Table 1 to control for the
effects of age, gender, annual income, and education.

We chose not to control for race/ethnicity as there was not sufficient variation in this
variable. In addition, we also controlled for BMI measured at baseline after participants gave
their consent to join the study, as previously described. Finally, we included calendar year
dummy variables to control for the external effect of secular trend. Two models were run;
the first model included the entire population in the intervention and control arms; the
second model excluded individuals who left employment, took pregnancy leave, or had
missing BMI data (at any point during the 3-year study period).

This study used a cluster randomized design to minimize chance of the intervention and
control groups differing in demographic characteristics: sex, age, ethnicity, education, and
income. As Table 1 shows, the study groups were closely matched at baseline. The variables
had a normal distribution and no additional transformations were necessary.

Study participant retention

Participant retention was high in both the intervention group (90%) and the control group
(89%) as shown in Table 2. In fact, participant evaluations of the group sessions indicated an
interest in the sessions continuing beyond the length of the study. Retention findings, based

Top Clin Nutr. Author manuscript; available in PMC 2020 June 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Snetselaar et al. Page 7

on attendance at the monthly sessions, show that participants were able to devote 30 minutes
of time each month to a health promotion and protection program without interfering with
their usual work routines at a retention rate of nearly 90% across a 2-year intervention.

Absenteeism

The estimated impact of the Be Hipp intervention on absenteeism hours in the intervention
arm is shown in Table 4. The impact of baseline BMI, annual income, and college
graduation status on absenteeism hours during the period is also shown. Results for both the
entire population and restricted population models are displayed. There was no statistical
difference in absenteeism hours between the intervention arm and control arm at baseline.
The g coefficient on absenteeism hours for the intervention arm in year 1 for the entire
population model was —6.63 (P=.114). Although not statistically significant at the
conventional level of Pvalue of less than .05, the estimate nears significance in year 1. The
interpretation of the point estimate is that the impact of the intervention in year 1 was to
reduce absenteeism by 6.63 hours per participant, all other factors held equal. None of the
other results for the impact of the Be Hipp intervention on absenteeism hours in year 1 or
year 2 for either model were close to achieving statistical significance.

The effect of the secondary covariates was also examined, included as control variables and
measured at baseline. The results showed that college graduates had significantly (P <.01)
lower absenteeism hours, with 11.1 to 11.6 fewer hours absent from work per individual per
year. Also, those earning an annual income of $50 000 or more at baseline had results
nearing statistical significance (£ =.06), with fewer hours absent than those earning less
than $50 000 annually. Finally, those individuals at higher baseline BMI had significantly (P
<.01) more absenteeism hours throughout the time period. In fact, for every 1 unit increase
in baseline BMI, there was a 0.81 to 0.90 unit increase in absenteeism hours per individual
per year.

Participant exit questionnaire

At the final data collection visit, participants were asked to complete an open-ended 6-
question survey on the influence of Be Hipp on health behaviors and their satisfaction with
the program. Survey results were coded into themes for qualitative analysis. Figure 2 shows
that participants in the group intervention sessions tried new foods and took ideas home. Be
Hipp participants in both groups commonly reported increased awareness and knowledge
about health and wellness topics. Employees indicated personal interaction as an important
component in wellness programming. Action oriented behaviors—such as improved eating
habits and increased physical activity—were more commonly cited among participants in
the intervention group than in the newsletter group (data not shown).

DISCUSSION

There are few current studies that include the combination of worksite health protection and
promotion combined with high levels of employee participation. It is difficult to compare
our study with others where knowledge dissemination was more of a focus than lifestyle
change with active participant involvement. The 3 studies that most clearly represent the
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focus of our study intervention are contrasted with our study in terms of retention; none of
these studies looked at absenteeism, the second outcome emphasized in this article.

For our study, one of the key positive outcomes involved the high retention rates throughout
this intervention. Comparing our study with the research conducted by Tsutsumi et al,10
with both studies using a participatory approach, our 90% participation rates are
substantially greater than the 50% participation in the target population of the Tsutsumi
study. The study by Tsutsumi et al indicated that more women than men and older rather
than younger workers were lost to follow-up. This retention difference in gender and age
was not an observation in the study presented here. As the researchers in the study by
Tsutsumi et al indicated, exaggerated or reduced associations may occur given their small
sample size. It should also be noted that the study by Tsutsumi et al focused on mental
health, environmental improvement, and job redesign rather than retention and absenteeism,
thus making the objectives and corresponding outcomes different from our study.

A second study conducted by Eriksen and colleagues11 focused on stress management and
physical exercise using an integrated participatory health program. While the original study
design was a randomized controlled trial, the retention rates in the intervention arm of the
study were quite low, with 20% of the participating workers dropping out of the
intervention. This dropout rate is a concern and in stark contrast to the 90% participation
rate of the study presented here.

A third study by Konradt and colleagues12 involved teleworkers and focused on stress,
strain, and coping styles using an intervention that minimally emphasized worker
participation. Researchers in this study contacted 50 teleworkers requesting participation
with 17 agreeing and only 11 answering questionnaires that would contribute data. These
data were compared with those of 12 teleworkers in a control group. The researchers do not
identify why only 17 teleworkers agreed to participate and why 6 members of this group of
17 dropped out of the study. The sessions in this study by Konradt et al lasted for 5 hours
with a 1-hour break, making this a very different type of session from the ones described
here. The study by Konradt et al appeared to have less involvement by the workers in
making decisions about topics to be discussed.

The study presented in this article was limited by the economic downturn in our state at the
time of study recruitment. Eliciting study subjects’ participation was more difficult given
concerns about layoffs and job eliminations. In addition, we were in the midst of a flood
during our recruitment process with added concerns due to difficulties getting to the
worksite for a period of time and loss of space due to building renovations following the
flood. Remaining flexible to accommodate changing environmental/economic events is an
important aspect of worksite research. When it is difficult for an employee to participate in a
program, building in the ability for participants to negotiate a plan to remain in the study is
important, that is, e-mail follow-up for interactive sessions and data collection visits.

Top Clin Nutr. Author manuscript; available in PMC 2020 June 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Snetselaar et al. Page 9

CONCLUSION

The Self-Determination Theory provided the framework for a highly interactive and
integrated intervention. Although not statistically significant, estimates for absenteeism
hours were in the right direction and nearing significance in the first intervention year. In
addition, this study showed a high rate of retention throughout the 3-year study period.
Therefore, programs that encourage active learning while providing autonomy to decide how
to incorporate health behavior change seem to increase long-term participation. These
findings may have implications in the design of future research to study worksite wellness
programs.
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Year1 Year2 Year3 Year4 Year5
9/07-8/08  9/08-8/09  9/09-8/10 9/10-8/11 9/11-8/12

M Recruitment

M Intervention
Sessions/Control

Newsletters

Local Business

® End of Study

Regional Business

Figure 1.
Figure 1 presents the study timeline with enrollment, intervention sessions, and control

newsletters shown for each of the study site types: The University of lowa, 5 local
businesses, and 1 regional business. The study was conducted over the course of 5 years
with enrollment of the 3 study site types staggered along with additional rounds of
recruitment due to unforeseen challenges listed previously.
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Modeling: Foods offered at lunch were not formally discussed unless participants brought up the topic.
Yet, they provided a powerful unspoken message in healthful eating.

Impact of Food in Interactive Group Sessions

Response Category # times reported
Tried new foods 49
Took ideas home 30
Show easy ways to eat healthy 11
Added to environment and discussion 11
Incentive for attendance 7
Changed way of looking at food and cooking 5
Discussion more important 2
Didn’t have to bring lunch 1

NUTRITION

CENTER

Sk HEALTHIER WORKFORCE
Deparment o Epsemcey ﬂF CENTER FOR EXCELLENCE

Ul College of Public Health

“It has been helpful in getting me to try new healthy foods that | probably wouldn’t have tried
otherwise.”

“I am more conscious of whole grains. | feel as though eyes have opened to new ideas.”

Figure2.
Participant survey-intervention. From Healthier Workforce Center for Excellence. Used with

permission.
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Baseline Demographic Data for Be Hipp Intervention and Control Participants

Sex

Male

Female

Age

Ethnicity
White
Hispanic
Black

Asian
Education

HS grad
Tech/trade/AA
College grad +
Income

<15 000
15-34, 999
35-74,999
75000 +

Intervention  Control

(N = 138)

38
100
49.4

132

21
48
69

13
46
68

(N =142)

29
113
50.6

139

24
43
75

21
52
58

P

.2072

.2337

.3753

7199

.2286
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Study Retention

Table 2.

Intervention Arm

Baseline Intervention Intervention

Year O Year 1 Year 2

Total recruitment
N Observations

138 138 128
N Retained throughout year

138 128 124
Excluded: Dropped out of study

0 0 0
Excluded: Left employment

0 10 4
Pregnancy leave during intervention

0 1 1

% Data collected of retained(@

100 99 99
% Data collected of baseline year 0
100 92 89

Recruitment round 1
N Observations

33 33 32
N Retained throughout year

33 32 32
Excluded: Dropped out of study

0 0 0
Excluded: Left employment
0 1 0

Pregnancy leave during intervention

0 0 0

% Data collected of retained(@
100 100 100
% Data collected of baseline year 0
100 97 97
Recruitment round 2
N Observations
51 51 47
N Retained throughout year
51 47 46
Excluded: Dropped out of study
0 0 0

Top Clin Nutr. Author manuscript; available in PMC 2020 June 19.

Control Arm
Baseline Intervention

Year O Year 1

142 142
142 136
0 0

0 6

0 0
100 100
100 96
36 36
36 35
0 0

0 1

0 0
100 100
100 97
53 53
53 50
0 0

Intervention

Year 2

136

127

99

89

35

33

100

92

50

45
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Intervention Arm Control Arm

Baseline Intervention Intervention Baseline

Year O Year 1 Year 2 Year O

Excluded: Left employment

0 4 1 0
Pregnancy Leave During Intervention

0 1 0 0

% Data collected of retained (@

100 98 100 100
% Data collected of baseline year 0

100 90 90 100
Recruitment round 3
N Observations

54 54 49 53
N Retained throughout year

54 49 46 53
Excluded: Dropped out of study

0 0 0 0
Excluded: Left employment

0 5 3 0
Pregnancy leave during intervention

0 0 1 0
% Data collected of retained(@

100 100 98 100
% Data collected of baseline year 0

100 91 83 100

Intervention

Year 1

100

94

53

51

100

96

Intervention

Year 2

100

85

51

49

98

91

@)
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Data not included for employees who went on pregnancy leave during the intervention.
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Table 3.

Select Intervention Session Titles by Key Topic Area

Topic Area

Nutrition

Physical activity

Stress management

Ergonomics

Session Title

Mindful eating

Snack attack

Mediterranean eating style

Vegetables: Variety and easy preparation ideas
The power of moving

Personal choice and physical activity

Strength training

Building motivation for physical activity
Demand/control model of workplace stress
Strengthening type B behaviors for stress management
Reducing stress through social support
Stress/food craving connection

Recommended computer monitor placement
1-min work stretches

Keyboard/mouse positioning

Ask the ergonomics expert—guest speaker

Top Clin Nutr. Author manuscript; available in PMC 2020 June 19.
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Table 4.

Page 17

Ordinary Least Squares Regression Model Results: Effect of Be Hipp Intervention on Absenteeism Hours(%)

Entire Population 8

Coefficient on

Absenteeism Hours

Intervention Arm (vs control arm at baseline) 1.432 (.744)
Intervention arm in year 1¢ -6.632 (.114)
Intervention arm in year 2¢ ~6.758 (.304)
Body mass index (at baseline) 0.886d(.002)
Annual Income =$50 000 (at baseline) -8.446 (.060)
College graduate (at baseline) —11.080'(.008)
Observations€ 789

Restricted
PopulationP g
Coefficient on
Absenteeism Hours
-1.226 (.793)
-2.326 (.597)

-3.224 (.634)
0.8109(.005)
-8.851 (.057)

-11.587(.008)
717

a . . . .
Model controlled for age, gender, secular trend (year), baseline body mass index, annual income, and education.

bEchuding individuals who left employment, took pregnancy leave, or had missing body mass index data.

c .
Control arm and the baseline year are the referent groups.

deaIues (within parentheses) are clustered at the individual level (P <.01).

e . -
Observations are equal to number of participant-years.
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