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Abstract

Objectives: Companies that understand the collective health risks of their employees, as well as worker productivity as it relates to health risks can
provide more effective and necessary interventions. Health Risk Assessments (HRAs) are an important source of information for understanding
overall health risks of a company’s employees. However, HRA data tend to represent only a subset of employees, thereby providing employers an
incomplete picture of employee health risks. The current study identifies the representativeness of those completing a worksite HRA by selected
demographics, health care costs, and health risks in a large US company. Material and Methods: A retrospective analysis of employees in a large
US company during 2017-2019, with statistically significant results reported, adjusted for sex, age, and year. Results: The percentage of employees
completing the HRA increased from 23.9% in 2017 to 28.4% in 2018 to 32.3% in 2019. These employees were more likely women, middle aged, have
lower health care costs, remain employed from year to year, and have better health behaviors and biometric scores. If all employees looked like em-
ployees completing the HRA, total medical costs would be 17% lower. If all employees looked like employees completing the HRA who had a health
perception rating (1-10 [excellent]) of 7-8 (57.4%) or 9-10 (25.2%) vs. 1-6, total medical costs would be 21.9% and 25.6% lower, respectively.
Conclusions: A minority of employees completed the worksite HRA. Basing overall employee health risks on the HRA underestimates health risks
and can result in a poorly representative health intervention program. Int ] Occup Med Environ Health. 2022;35(4):449-57
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INTRODUCTION program to its employees increases [2]. The number of

Many companies have adopted worksite wellness pro-
grams that include a Health Risk Assessment (HRA) to
help employees identify health risks and manage chronic
disease conditions. According to the Workplace Health in
America Survey 2017, 39% of worksites with 10-24 em-
ployees, 60% of worksites with 50-99 employees, and
92% of worksites with >500 employees have a wellness
program [1]. In general, as the number of employees
grows, the likelihood of a company offering a wellness
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years in business is also positively associated with offering
a worksite wellness program [2]. Studies have shown that
improving the health and safety of workers can improve
productivity [3-7]. Identifying health care cost savings
associated with lifestyle changes motivated by worksite
wellness programs is more challenging. The immediate
health care cost savings typically seen from worksite well-
ness programs tend to occur through disease manage-
ment rather than lifestyle change [8]. However, lifestyle
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change has long-term implications for lowering health
care costs.

Many companies provide workers the opportunity to
complete an HRA, particularly those companies that
offer wellness programs. Health risk assessments tend to
include questions about health status, medical history,
and lifestyle. For small firms, HRAs are typically admin-
istered through an insurer. Among larger companies,
they are generally included as part of a wellness program.
According to the KFF Employer Health Benefits Survey
2019 [9], 54% of companies with 25-199 workers, 63%
of companies with 200-999 workers, 70% of companies
with 1000-4999 workers, and 75% of companies with
>5000 workers offer their employees an HRA.

The Wellness Council of America presented specific ben-
efits of conducting an HRA in the workplace, such as
providing employers an understanding of the collective
health risks of employees, as well as worker productivity
as it relates to health risks [10]. In turn, important and
necessary interventions can be incorporated that address
health risks and productivity issues. Personal health as-
sessments can also provide benchmark health informa-
tion to employees, which can identify areas where behav-
ior change is needed.

From an employer perspective, the hope is that HRA data
on health risks is representative of all employees. How-
ever, completing a worksite HRA tends to be optional.
As such, the information available from the HRA is rarely
fully representative of all employees.

The purpose of this study is to assess the representative-
ness of those completing an employer sponsored HRA in
terms of sex and age, remaining employed from year-to-
year, and health care costs for a large US company. The
authors hypothesize that those who choose to complete
the HRA compared with those who do not will differ
according to these variables. If so, the decision about
the need for and appropriate type of intervention may

over look some of the most vulnerable employees.
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MATERIAL AND METHODS

Setting

This study involves employees of the Municipalities, Col-
leges, Schools Insurance Group (MCSIG). Employees
with MCSIG insurance during 2017 through 2019 were
included in the study. Health care costs and use data were
linked to the eligible employees. All employees were en-
couraged to participate in the MCSIG Healthy Rewards
Program (HRP).

Healthy Rewards Program

The design of the program adhered to certain funda-
mentals of the Centers for Disease Control and Preven-
tions Total Worker Health Approaches [11]. Specifically,
MCSIG management was committed to the safety and
health of all workers, company leadership received input
from employees as they designed the HRP, and partici-
pation in the program was voluntary and confidential.
The HRP allowed participants to earn up to USD 250
each year by completing specific health actions, including
a Health Risk Assessment (HRA). Completing the HRA

was required among program participants.

Health Risk Assessment

The HRA asked questions about date of birth, sex, exercise,
sleep, diet (fruit, vegetable, and whole grain intake), smok-
ing, alcohol drinking, seatbelts, mental health (depression,
stress, loneliness), social support, health perception, life sat-
isfaction, job satisfaction, productivity, absenteeism, health
care visits, hospital stays, emergency room visits, body
mass index, blood pressure, cholesterol (total, HDL, LDL),
and glucose levels. Exercise, sleep, and smoking habits were
measured in days/week, based on the questions “How many
days per week do you usually exercise?”, “During the past
week, how many days did you get enough sleep so that you
awoke feeling rested and refreshed?” and “During the past
week, how many days did you use cigarettes or cigars?”.

Fruit, vegetable, and grain intake were measured as typical



HEALTH RISK ASSESSMENT ORIGINAL PAPER

number of servings per day. Alcohol intake was according
to the average number of alcoholic beverages consumed
each day. Mental health variables were in terms of the past
3 months and involved the number of times their normal,
daily routine was disrupted because of specific problems
(e.g., depression, stress, loneliness). Social support is de-
fined as a friend or family member being available to share
personal challenges or issues. Health perception, life satis-
faction, job satisfaction, and productivity were each mea-
sured on a scale 1-10 (best).

Absenteeism, health care visits, hospital stays, and emergency
room visits applied to the past year. Body mass index (kg/m?)
was based on self-reported height and weight. Biometric mea-
sures were classified as healthy, at risk, and high: blood pres-
sure (systolic <120 mm Hg and diastolic <80 mm Hg, systolic
121-139 mm Hg and diastolic 81-89 mm Hg, and systolic
>140 mm Hg and diastolic 290 mm Hg, respectively); choles-
terol (<200 mg/dl, 200-239 mg/dl, >240 mg/dl); LDL-choles-
terol (<130 mg/dl, 131-159 mg/dl, and >160 mg/dl); fasting
glucose (<100 mg/dl, 100-125 mg/dl, and >126 mg/dl); and
HDL-cholesterol (=45 mg/dl or >40 mg/dl as normal values
for women and men, respectively).

Files of eligible members, annual medical claims data,
and annual wellness program participation were linked
using a common identifier number. Analyses are based
on the linked data files.

Statistical analysis

Variables are described using counts, percentages, means,
and standard deviations. The prevalence of HRA comple-
tion is compared according to sex, age, and calendar year.
Log-binomial regression was used to assess the prevalence
of participation. Medical annual total costs, claims, and
average cost per claim are presented. Mean estimates of
these variables are expressed according to HRA comple-
tion, sex, age, and year. Mean estimates are also shown for
categories of Health Perception. Regression models were

used to estimate mean annual total costs, claims, and aver-

age cost per claim according to HRA completion, adjusted
for sex, age, and year. Two-sided tests of significance were
based on the 0.05 level against a null hypothesis of no as-
sociation. Data was evaluated using the statistical software
package SAS (Base SAS 9.4; SAS Institute, Inc., 2014).

RESULTS

The number of employees was 9036 in 2017, 9461 in
2018, and 7883 in 2019. Mean age slightly decreased over
these years: M+SD 46.5+12.7, 46.1+12.8, and 45.9+£12.8
(F =5.37, p = 0.0047), respectively. A greater proportion
of employees were female (63.4%). This proportion did not
significantly change across the study years.

The proportion of employees completing the HRA signifi-
cantly increased from 23.9% in 2017 to 28.4% in 2018 to
32.3% in 2019 (x* = 151.9, p < 0.0001). Approximately
93.6% of those who completed the HRA also participat-
ed in other elements of the Healthy Rewards Program.

The proportion of employees completing the HRA sig-

Table 1. Prevalence of completing the Personal Health Assessment (HRA)
according to sex, age, and year among Municipalities, Colleges,
Schools Insurance Group employees, 2017-2019, California, USA

Variable I;;)? RR? 95% (I

Gender

men 20.05 1.00 -

women 3274 1.65 1.57-1.72
Age

17-29 years 27.42 1.00 -

30-39 years 33.28 1.24 1.16-1.32

40-49 years 3244 1.20 1.13-1.28

50-59 years 29.78 1.10 1.03-1.17

=60 years 14.41 0.53 0.49-0.58
Year

2017 23.94 1.00 -

2018 28.45 1.18 1.13-1.24

2019 32.45 1.34 1.27-1.40

?Adjusted for sex, age, and year.
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Table 2. Total cost, number of claims, and average cost per claim by Personal Health Assessment (HRA) status, sex, age, and year among Municipalities,

Colleges, Schools Insurance Group employees, 2017-2019, California, USA

(ost
(Claims [USD]
Variable [n] er claim
total P M
B SE t p B t p B SE t p
8, -12.86 1.46 -878  <0.0001 -1500.82 38433  -391 <0.0001 31.33 3.2 843 <0.0001
HRA
no 0.00 0.00 0.00
yes =241 0.77 =312 00018 —849.99 20263 419 <0.0001 —4.91 1.96 =250  0.0123
Gender
male 0 0 0
female 8.80 0.72 1229  <0.0001 109039  187.78 581  <0.0001 18.72 1.82 1031 <0.0001
Age 0.75 0.03 2794  <0.0001  98.62 7.05 13.98  <0.0001  0.61 0.07 892  <0.0001
Year
2017 0.00 0.00 0.00
2018 6.72 0.82 823  <0.0001 790.89 = 214.21 3.69 0.0002 475 2.07 2.29 0.0219
2019 3.15 0.86 3.67 0.0002  1030.29  224.89 458  <0.0001 11.78 2.17 542 <0.0001

Slope estimates adjusted for sex, age, and year.

nificantly varied according to sex, age, and year (Table 1).
For example, women were 65% more likely than men to
complete the HRA, employees aged 30-39 years were
24% more likely than those aged 17-29 years to complete
the HRA, and employees in 2018 were 18% more likely to
complete the HRA than those in 2017.

Completing the HRA was associated with a greater chance
of remaining employed from year-to-year. Specifically,
those employed in 2017 who completed the HRA were
14.8% (95% CI: 13.7-16.0) more likely than those who did
not complete the HRA to be employed in 2018, after adjust-
ing for sex and age. From 2018 to 2019, the corresponding
adjusted estimate was 55.7% (95% CI: 52.8-28.8).

To identify how total cost, number of claims, and average
cost per claim varied according to HRA completion status,
regression analysis was performed (Table 2). There was no
difference in total cost for employees who only completed
the HRA versus completed the HRA and other Healthy

IJOMEH 2022;35(4)

Rewards Program activities. Hence, these 2 groups were
combined in the table. For those who completed the HRA,
average annual cost was USD 849.99 less, average annual
number of claims was USD 2.41 less, and average annual
cost per claim was USD 4.91 less than those who did not
complete the HRA, after adjusting for sex, age, and year.
Employees completing the HRA responded to a ques-
tion about their own health perception (1-10 [excellent])
and other selected health risks (Table 3). The variables in
the table each positively correlated with health percep-
tion significantly. In other words, health perception sig-
nificantly predicted a host of other health risks.

Total cost, number of claims, and average cost per claim are
each separately regressed on health perception, sex, age,
and year (Table 4). Employees with higher health percep-
tion experienced lower total cost and number of claims, but
no difference in average cost per claim, after adjusting for

sex, age, and year.
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Table 3. Selected behavior, perspective, and biometric measures according to health perception among Municipalities, Colleges,
Schools Insurance Group employees, 2017—-2019, California, USA

Summary statistics Health perception
Variable M=£SD min. max 0-6 -8 910 P
(17.4%) (57.4%) (25.2%)

Health perception scale® 7.62+1.40 1 10
Exercise [days/week] 3.45+1.46 0 >5 2.4 3.48 412 <0.0001
Sleep [day/week enough sleep] 4.65+1.77 0 7 3.61 4.60 5.50 <0.0001
Fruit servings [n/day] 2.36+1.22 0 >5 1.92 2.31 2.77 <0.0001
Vegetable servings [n/day] 2.70+1.27 0 >5 2.29 2.64 313 <0.0001
Whole grain servings [n /day] 2.08+1.17 0 >5 1.85 2.03 2.37 <0.0001
Alcohol consumption [drinks/day] (M) 0.43+0.78 0 >7 0.45 0.46 0.37 <0.0001
Smoking [days/week] 0.07+0.65 0 7 0.17 0.06 0.02 <0.0001
Seat belt use while in a vehicle [%] 99.37+5.51 0 100 98.70 99.37 99.83 <0.0001
Depression (past 3 months) [n] 0.92+1.51 0 >7 1.64 0.92 0.44 <0.0001
Loneliness (past 3 months) [n] 0.58+1.26 0 >7 1.02 0.56 0.32 <0.0001
Stress (past 3 months) [n] 1.97+1.97 0 >7 2.97 2.01 1.21 <0.0001
Social support® 0.96+0.19 0 1 0.94 0.97 0.97 0.0006
Hospital stays (past year) [n] 0.10+0.63 0 >8 0.16 0.10 0.07 0.0002
Emergency room (past year) [n] 0.14+0.46 0 >8 0.23 0.13 0.10 <0.0001
Life satisfaction scale¢ 8.37£1.36 1 10 7.07 8.36 9.30 <0.0001
Job satisfaction scale¢ 8.29+1.60 1 10 7.45 8.25 8.97 <0.0001
Productivity scale® 8.75£1.15 2 10 8.10 8.71 9.32 <0.0001
Absenteeism [days] 1.90+2.17 0 >8 2.59 1.93 1.34 <0.0001
BMI [kg/m?] 28.10+6.23 10 82 32.92 27.89 25.22 <0.0001
Blood pressure (mm Hg)¢ 1.27+0.54 1 3 148 1.26 1.14 <0.0001
Cholesterol (mg/dl)®

total 1.27+0.52 1 3 1.4 1.27 1.17 <0.0001

HDL 2.7740.50 1 3 2.63 2.76 2.87 <0.0001

LDL 1.20+0.46 1 3 1.33 1.20 1.11 <0.0001
Glucose (mg/dl)® 1.1440.41 1 3 132 1.14 1.06 <0.0001
Health Rewards Program [pts]' 9.94+3.91 0 24 9.03 9.96 10.63 <0.0001

21-10 (excellent).

®1-yes, 0—no.

©1-10 (totally satisfied).

¢1-10 (best job perform).

¢1— healthy, 2 — borderline, 3 — high.

f Applies to just those employees who completed the HRA. Participants could earn up to 28 pts.

1JOMEH 2022;35(4) 453
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Table 4. Total cost, number of claims, and average cost per claim according to health perception among Municipalities, Colleges,

Schools Insurance Group employees, 2017—-2019, California, USA

Cost
(Claims [UsD]
Variable (n] per claim
total M)
B SE t p B SE t p B SE t p
B, -11.38 237 -481 <0.0001 20279  690.80 029 07691 3872 7.89 491  <0.0001
Health perception scale®
0-6 0.00 0.00 0.00
7-8 =312 130 -24 00162 -1335.64 37846 -353  0.0004 -7.86 432 -182  0.069
9-10 -561 149 -377 00002 -1572.82 43467 -3.62 0.0003 -463 497 -093 03516
Gender
male 0.00 0.00 0.00
female 1158 1.08 1073  <0.0001 165228  315.08 524  <0.0001 2167 3.60 6.02 <0.0001
Age 0.65 0.04 1545 <0.0001 53.09 1226 433 <0.0001 035 014 249  0.0126
Year
2017 0.00 0.00 0.00
2018 757 118 645  <0.0001  1039.69 34292 3.03 0.0024 715 392 183 0.068
2019 734 119 617  <0.0001  1369.99 34713 395 <0.0001 1659 397 418  <0.0001

?Health perception scale: 1-10 (excellent).
Slope estimates were simultaneously computed; estimates adjusted for sex, age, and year.

Average annual medical cost for the years 2017-2019 is pre-
sented by HRA completion status and health perceptions
classification in Figure 1. Average annual total medical cost
does not significantly differ between those who did not com-
plete the HRA and those who did if the employees’ health
perception rating is 0-6. The average annual total medical
cost is significantly lower for those who completed the HRA
with a health perception rating of 7-8 or 9-10. Total medi-
cal cost for all employees during 2017-2019 was USD 108
147 969. If all employees experienced the same costs as non-
HRA employees, total medical costs would be USD 115 106
961 (6.43% higher). If all employees experienced the same
costs as the HRA completers, total medical costs would be
USD 89 597 614 (17.2% lower). If all employees had a health
perception rating of 0-6 then total medical costs would
be USD 117 797 343 (18.9% higher). If all employees had
a health perception rating of 7-8, then total medical costs

IJOMEH 2022;35(4)

would be USD 84 502 822 (21.9% lower). If all employees
had a health perception rating of 9-10, then total medical
costs would be USD 80 494 400 (25.6% lower).

DISCUSSION

Employer-sponsored worksite HRAs provide information
about the collective and individual health risks of employ-
ees, along with worker productivity as it relates to health
risks [10]. In turn, employers can use this information to
develop interventions that address health risks and pro-
ductivity. Additionally, employees can use their own HRA
results to identify where lifestyle changes are needed.
Hence, employers that provide health benefits to their em-
ployees are increasingly offering HRAs [9]. However, iden-
tifying company-level health risks and worker productiv-
ity in relation to the health risks is problematic when only

a small proportion of employees complete the HRA.
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In a review of several US companies, the proportion complet-
ing a worksite HRA was 39% in 2017 and 42% in 2019 [9].
Completion rates in the current study similarly increased,
but at a lower level (23.9% in 2017 and 32.5% in 2019).
If employers intend to use this information to develop inter-
ventions that address health risk and productivity issues in
the workplace, they should be aware that this information
likely underestimates overall health risks and overestimates
productivity. As seen in this study, this is because those com-
pleting the HRA are collectively a healthier group of employ-
ees with lower health care costs, use, and average costs per
claim, after adjusting for sex, age, and year.

In comparing health care costs and use between those com-
pleting the HRA and those not completing the HRA, it was
important to adjust for sex, age, and year. Each of these vari-
ables is a potential confounder because of their independent
association with both the HRA and health care costs.

The study showed that women (vs. men) were more likely
to complete the HRA, as well as more likely to participate
in the company’s Health Rewards Program. In a consis-
tent manner, studies have shown that women are more
likely to participate in employer-sponsored wellness pro-
grams [12-14]. In a large survey of US companies with
at least 2000 employees, it was observed that women
were more likely to participate in health screening
(61% vs. 57%), fitness centers (57% vs. 52%), web-based
wellness programs (54% vs. 50%), weight-management
(60% vs. 47%), and health coaching (54% vs. 44%) [13].
A Rand Fortune 100 study found that companies with
a higher proportion of female employees were more likely
to offer wellness programs [2].

The current study identified employees ages 30-59 years
as more likely to complete the HRA. The youngest age
group may have lower completion rates because they
perceive less of a need for the information acquired from
an HRA. Employees ages 260 years were half as likely to
complete the HRA. This result is unclear and further in-

vestigation is warranted.

5000

w0 | gl I

3000 }

2000

1000

HRA-HPO6  HRA-HP78  HRA-HP910

HRA status (HP group score)

overall no HRA

HRA — health risk assessment; HP — health perception (06 — score 0-6,
78 — score 7-8, 910 — score 9-10).
Data given as mean and 95% confidence interval.

Figure 1. Annual total medical cost among employees of Municipalities,
Colleges, Schools Insurance Group (MCSIG), 2017-2019, California, USA
Those who completed the HRA were more likely to
remain employed from year to year. Consistent with this
result, a literature review found a positive association be-
tween physical health and employment and re-employ-
ment [15]. Further, those who completed the HRA had
lower health care costs (better health), which likely ex-
plains higher job satisfaction and productivity. A meta-
analysis showed that healthier individuals have greater
job satisfaction [16]. Healthier employees also tend to
be more productive [3-7]. Further research may explore
ways to increase participation of less healthy people in
HRAs and worksite wellness programs.

Personal health perception predicted health care costs
and correlated with a number of health risks. No signifi-
cant difference was observed in health care costs between
employees who completed the HRA but had lower per-
sonal health perception ratings (0-6) and those who did
not complete the HRA. Hence, to understand the health
risks of those employees not completing the HRA, the au-
thors can generalize the findings of less healthy employ-
ees who completed the HRA.

1JOMEH 2022;35(4)
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CONCLUSIONS

A minority of employees completed the worksite HRA.
Employees completing the HRA are collectively a health-
ier group of people with lower health care costs, use, and
average costs per claim. In general, completing the HRA
is a marker of better health perception, health, and
lower health risks. This result persists after adjusting for
sex, age, and calendar year. The potential employer cost
savings if all employees looked like those completing
the HRA is substantial. In addition to the health care cost
savings, there would be greater job satisfaction, produc-
tivity, and retention. Basing overall employee health risks
on just an HRA could result in a misleading picture of
health risks and a poorly representative health interven-

tion program.
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