“~Bradley A. Powell, Ext. 201

D RO D E R & bpowell@drodermiller.com
A Legal Professional Corporation M I LLE R

~ April 12,2016

Dr. Rick Wickstrom
Workability Center

7665 Monarch Ct.

West Chester, OH 45069

Re:  Davis v. Dungeons of Delhi, et al.
Dear Dr. Wickstrom,

Thank you for agreeing to assist us in the evaluation of McKenzie Davis in the above-
case. We represent the Defendant, Dungeons of Delhi, in a lawsuit brought by the Plaintiff,
McKenzie Davis. This lawsuit arises out of a September 28, 2012 incident, where Plaintiff
-alleges that the Dungeons of Delhi was negligent for causing her to fall on the parking lot outside
of a haunted house. As a result of Plaintiff’s alleged fall, she alleges that she sustained the
following injuries/conditions:

- Left ankle sprain
- Reflex Sympathetic dystrophy (RSD)/Complex Regional Pain Syndrome (CRPS)
- Os Trigonum Syndrome

We are providing you with copies of the medical reports from Plaintiff’s attending
physicians, as well as copies of the most recent medical records from the providers that have not
yet submitted a report. We have also provided a copy of the Life Care Plan that has been
prepared on behalf of the Plaintiff in this case. We would like for you to review and respond to
the Life Care Plan, as well.

For your ease and convenience, we have enclosed a “chronology” of the medical
treatment Plaintiff has received both before and after this accident. We consider this document to
be Attorney Work Product. We believe that all of the information set forth in the “chronology” is
contained in the actual medical records, for which you would be basing your findings,
conclusions and opinions on, anyhow.

This will confirm that we have scheduled an Independent Medical Evaluation with
Plaintiff, McKenzie Davis for May 13, 2016 at your West Chester office. I have enclosed a copy
of the Notice of Physical Examination that we are filing with the court in this case.
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If you require any additional evidence to assist you in this matter, do not hesitate to
contact either myself or my Paralegal, Renee. I look forward to working with you in the above-
case. ’

BAP:kac



COURT OF COMMON PLEAS
HAMILTON COUNTY, OHIO

McKENZIE DAVIS, ET.AL.,

Plaintiffs,
v.
DELHI TOWNSHIP, OHIO,
ET.AL.,

Defendants.

Case No.: A1402190
Judge: Martin

NOTICE OF PHYSICAL
EXAMINATION WITH

RICK WICKSTROM, PT, DPT,
CPE, CDMS

Comes now the Defendant, Dungeons of Delhi, by and through counsel, and pursuant to

Rule 35 of the Ohio Rules of Civil Procedure, hereby gives Notice of a Physical Examination of

the Plaintiff, McKenzie Davis. This evaluation will be performed by Rick Wickstrom, PT, DPT,

CPE, CDMS, on May 13, 2016, at 9:00 a.m., at 7665 Monarch Ct # 109, West Chester, OH

45069.

DRODER & MILLER CO., L.P.A.

/s/Bradley A. Powell
Bradley A. Powell (0034478)

Droder & Miller Co. L.P.A.

Trial Attorney for Dungeons of Delhi
125 West Central Parkway
Cincinnati, Ohio 45202

Phone: (513) 721-1504

Fax: (513) 721-0310

Email: Bpowell@drodermiller.com



CERTIFICATE OF SERVICE

I hereby certify that a copy of the foregoing Notice of Physical Examination has been
served by electronic transmission and ordinary U.S. Mail Service this 12th day of April, 2016,
upon the following: '

Blake R. Maislin, Esq.

James Alexander, Esq.

The Law Offices of Blake R. Maislin, LLC
Maislin Professional Center

2260 Francis Lane

Cincinnati, Ohio 45206
Blake@maislinlaw.com

Lance K. Oliver

Lawrence & Russell, PLC
5178 Wheelis Drive
Memphis, Tennessee 38117
lanceo@lawrencerussell.com

DRODER & MILLER CO., L.P.A.

/s/Bradley A. Powell
By Bradley A. Powell (0034478)

Attorney for Defendant, Dungeons of Delhi
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Rick Wickstrom

[

From: Renee Mason <rmason@drodermiller.com>
Sent: Friday, July 1, 2016 3:13 PM

To: workability@earthlink.net

Subject: McKenzie Davis

Attachments: IME from Steiman.pdf

Dr. Wickstrom,

Attached please find the expert medical report of Dr. Gerald Steiman for your review. Dr. Steiman performed an
Independent Medical Examination on the above referenced case.

Should you have any questions regarding the attached, please do not hesitate to contact our office.

Thank You,

Renee Mason, Paralegal
THE LAW FIRM OF
DRODER & MILLER
125 West Central Parkway
Cincinnati, Ohio 45202
(513) 721-1504 ext. 402
(513) 721-0310 — Facsimile

rmason(@drodermiller.com




Dr. Rick Wickstrom, PT, DPT, CPE, CDMS
Live Testimony Appearances 6/1/2012 — Present

Date Case Reference Subject Reference Referring Attorney Type of Testimony
5/26/16 | Franklin County Douglas Dyer, et al. v. | Michael J. Valentine, Trial Testimony
Common Pleas Ohio Bureau of Esq. (representing Franklin County
Court Case No. Workers’ Schwan’s Food Service) | Common Pleas
09CVC-12-18581 Compensation, et al. Court
3/31/16 | Court of Common Matthew Nickolas v. Bradley A. Powell, Esq. | Videotaped
Pleas Brown Donald J. Hauke and (representing Donald J. | Testimony for Trial
County, OH; Case The Public Entities Pool | Hauke and The Public
No. 20140691 of Ohio Entities Pool of Ohio)
2/4/16 Court of Common Matthew Nickolas v. Bradley A. Powell, Esq. | Discovery
Pleas Brown Donald J. Hauke and (representing Donald J. | deposition
County, OH; Case The Public Entities Pool | Hauke and The Public requested by
No. 20140691 of Ohio Entities Pool of Ohio) plaintiff attorney
10/27/15 | US District Court for | Bruce Keck v. Gander Bradley L. Snyder, Esq. | Videotaped
the Northern District | Mountain, et al. (representing Gander Testimony for Trial
of Ohio, Eastern Mountain, et al.) US District Court
Division 4:13 CV for the Northern
00185 District of Ohio,
Eastern Division
6/8/15 Court of Common Tyler Byrum vs. Joseph V. Erwin, Esq. Discovery
Pleas Fairfield Benjamin Hoffman, et | (representing Benjamin | Deposition
County, Ohio al. Hoffiman, et al.) requested by
plaintiff attorney
5/28/15 | United States Matthew T. Fortkamp Stefan J. Schmidt Esq. — | Discovery
District Court for the | vs. City of Celina Assistant Attorney Deposition
Northern District of General, Civil Rights requested by
Ohio Western Div. Section (representing defense attorney
3:14-CV-438 Matthew Fortkamp)
1/21/15 | Ohio BWC claim Timothy Cross v. Brian Perry, Esq. Trial Testimony
#08-845558 OfficeMax (representing Hamilton County
OfficeMax) Common Pleas
Court
11/18/13 | Court of Common Rickey Riley, et al v Stephen F. Korhn, Esq. | Discovery
Pleas of Fulton Frank and K & G Auto | (representing Mark J. Deposition
County, OH Case Sales, Inc. Frank, et al.) requested by
No. 12-CV-000152 plaintiff attorney
4/8/13 EEOC Charge No. Dennis Wolfe vs. United | Edward Foreman, Esq. | Discovery
532-2008-01960 States Steel Corporation | (representing Dennis Deposition
Wolfe) requested by
defense attorney
2/7/13 United States Brian T. Wilson, et. al James Roper, Esq. Discovery
District Court Case | vx. CRST Malone Inc. | (representing CRST Deposition

2:11-cv-539

et. al

Malone Inc. et. al)

requested by
plaintiff attorney
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Dr. Rick Wickstrom, PT, DPT, CPE, CDMS
Live Testimony Appearances 6/1/2012 — Present

11/13/12 | Ohio Civil Rights Matthew T. Fortkamp Stefan J. Schmidt Esq. — | Discovery
Case 10-EMP-DAY- | vs. City of Celina Assistant Attorney Deposition
20430 General, Civil Rights requested by
Section (representing defense attorney
Matthew Fortkamp)
8/8/12 Hamilton County Antoinette Benjamin vs. | Mark Napier, Esq. Trial Testimony at

Common Pleas Case
A1010891

Walnut Creek Limited
Partnership and
Cornerstone Properties

(representing Antoinette
Benjamin)

Hamilton County
Common Pleas
Court before Judge
Robert Winkler
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Original Investigation | April 23, 2007

Obesity and Workers' Compensation
Results From the Duke Health and Safety

Surveillance System rree
Truls @stbye, MD, PhD; John M. Dement, PhD; Katrina M. Krause, MA

Arch Intern Med. 2007;167(8):766-773. doi:10.1001/archinte.167.8.766.

ABSTRACT

Background Obese individuals have increased morbidity and use of health
services. Less is known about the effect of obesity on workers'
compensation. The objective of this study was to determine the relationship
between body mass index (BMI) (calculated as weight in kilograms divided
by height in meters squared) and number and types of workers'
compensation claims, associated costs, and lost workdays.

Methods Retrospective cohort study. Participants included 11 728 health
care and university employees (34 858 full-time equivalents [FTEs]) with at
least 1 health risk appraisal between January 1, 1997, and December 31,
2004. The main outcome measures were stratified rates of workers'
compensation claims, associated costs, and lost workdays, calculated by
BMI, sex, age, race/ethnicity, smoking status, employment duration, and
occupational group. The body part affected, nature of the illness or injury, and
cause of the illness or injury were also investigated. Multivariate Poisson
regression models examined the effects of BMI, controlling for demographic
and work-related variables.



Results There was a clear linear relationship between BMI and rate of
claims. Employees in obesity class Il (BMI 240) had 11.65 claims per 100
FTEs, while recommended-weight employees had 5.80; the effect on lost
workdays (183.63 vs 14.19 lost workdays per 100 FTEs), medical claims
costs ($51 091 vs $7503 per 100 FTEs), and indemnity claims costs

($59 178 vs $5396 per 100 FTEs) was even stronger. The claims most
strongly affected by BM| were related to the following: lower extremity, wrist
or hand, and back (body part affected); pain or inflammation, sprain or strain,
and contusion or bruise (nature of the iliness or injury); and falls or slips,
lifting, and exertion (cause of the illness or injury). The combination of obesity
and high-risk occupation was particularly detrimental.

Conclusions Maintaining healthy weight not only is important to workers but
should also be a high priority for their employers given the strong effect of
BMI on workers' injuries. Complementing general interventions to make all
workplaces safer, work-based programs targeting healthy eating and physical
activity should be developed and evaluated.

Obesity represents a large and increasing public health problem,1 being a
risk factor for overall mortali’ty2 and for most chronic diseases, including
cancer, diabetes mellitus, cardiovascular disease, and musculoskeletal
disorders.3" ® The economic costs related to obesity are also substantial and
affect both the obese individuals and society as a whole.%’

Because many Americans receive health insurance through their workplaces,
the health care costs of obesity are a significant concern for employers of
working-age adults.8 Increasing body mass index (BMI), calculated as weight
in kilograms divided by height in meters squared, is associated with greater
costs to employee health plans,®:1? with obese workers having up to 21%
higher health care costs compared with those of recommended weight.11 In
1994, the estimated cost of obesity to US businesses was $12.7 billion,
including $7.7 billion in health care costs alone.’?



Less is known about more direct costs of obesity to employers, such as
work-related iliness and injury. While some studies have assessed the effect
of indirect costs such as absenteeism'>14 and prc-:‘senteeism,w"16 workers'
compensation is not often included in such analyses but represents real
health-related costs. In California in 2000, workers' compensation accounted
for almost one quarter of all direct and indirect employer health care costs
attributable to obesity.17 Little is known about the effect of body mass on
workers' compensation claims, despite evidence that health risk factors in
general are associated with increased claims'® and that obesity raises the
likelihood of unintentional injury.19

Certain kinds or causes of injuries may be related to increased weight.
Obesity is associated with musculoskeletal problems, especially in the lower
back,20 22 knee,23:24 hip,25'26 and wrist.2”28 Therefore, it is of interest to
consider which ilinesses and injuries occur most frequently in the workplace
for employees of differing weights.

Using an integrated surveillance system based on administrative data from a
large health care system and university, the objectives of the present study
were as follows: (1) to longitudinally investigate the relationships between
BMI and workers' compensation claims, associated costs, and lost workdays;
(2) to determine whether these relationships are confounded by
demographic, work-related, and other health risk factors; and (3) to
investigate the primary drivers (body part affected, nature of the illness or
injury, and cause of the iliness or injury) of any relationships found.

METHODS

The Duke Health and Safety Surveillance System is a comprehensive data
repository for all Duke University Health System and Duke University
employees. The Duke Health and Safety Surveillance System was



developed around several ongoing programs and existing data sets,
including human resources, health benefits, industrial hygiene, occupational
medicine, workers' compensation, and employee health promotion.29 A key
feature is the ability to link data from multiple sources to define the population
of employees and their demographics, occupations, work locations, potential
exposures, and health outcomes. The system enables comprehensive
surveillance of occupational exposure hazards, occupational injuries, and
occupational diseases and, while protecting confidentiality, permits individual-
level analyses. All data are deidentified per the requirements of the Health
Insurance Portability and Accountability Act of 1996 using an external
independent contractor.

The Duke Health and Safety Surveillance System includes data from a health
risk assessment (HRA) (Insight questionnaire; Johnson & Johnson, New
Brunswick, NJ), available annually to all employees eligible for health
benefits. Participation is voluntary. The HRA includes questions about
physical activity, nutrition, tobacco use, height (using a portable stadiometer
[SECA Corp, Hanover, Germany]), and weight (using a standardized scale
[Tanita BWB 800S; Tanita Corporation of America, Inc, Arlington Heights, lI]).
Blood pressure, total cholesterol, and nonfasting glucose levels are
measured.

The study cohort was defined as all employees with at least 1 HRA between
January 1, 1997, and December 31, 2004. The first available HRA was used
to define the start date of follow-up for each cohort member, and time at risk
was accumulated until employee termination, disability, or the study end date
(December 31, 2004). The first HRA was used to determine obesity
classification and cigarette smoking status (fixed covariates). Individual
demographic and job characteristics (sex, age, race/ethnicity, employment
duration, and occupational group) were updated for each year of follow-up
(time-varying covariates). Employment dates and work schedules were used



to estimate full-time equivalents (FTEs) for each cohort member by follow-up
year (each employee contributes 1 FTE per year of full-time employment).

To assess selection bias and generalizability of the study results, we
compared the study cohort to the population of all Duke University Health
System and Duke University employees in the study period (1997-2004). For
that population, follow-up began on January 1, 1997, or the first date of
employment if later than that date.

Workers' compensation claims were the primary outcome measure. The
workers' compensation benefit program provides medical care, income
replacement (indemnity), and rehabilitation services to all full-time or part-
time employees who are injured or contract occupational diseases during the
course of employment. Workers' compensation is a state-legislated program
administered by the North Carolina Industrial Commission. Duke self-insures
employees for workers' compensation.

For each claim, the body part affected, nature of the iliness or injury, and
cause of the iliness or injury are recorded, as is the number of days off work
(lost workdays). Routine medical services associated with the claims are
provided by Duke University's occupational health service, and these costs
are not itemized. Medical claims costs are recorded in aggregate per
workers' compensation claim and are only recorded for referrals for more
serious illness and injury. Referrals represent approximately 25% of the
claims, although being the more serious and expensive cases, they
represent more than 25% of the total medical costs. Although recorded costs
in our claims represent an underestimate of the total medical costs, these
data are useful for comparisons of relative costs within the cohort. All
indemnity costs are recorded.

All workers' compensation medical and indemnity claims in the study period
were analyzed. “Report only” and first-aid only cases (including most blood or



body fluid exposures [previously reported30]) were excluded. Only claims on
or after each individual's follow-up start date were included.

Body mass index was categorized as follows: less than 18.5 (underweight),
18.5 to 24.9 (recommended weight), 25 to 29.9 (overweight), 30 to 34.9
(obesity class 1), 35 to 39.9 (obesity class Il), or 40 or higher (obesity class
III).31 Smoking status was categorized as honsmoking or as smoking 1 to 3,
4 to 9, or 10 or more cigarettes daily. Covariates included sex, occupational
group, age group (15-34, 35-54, or 255 years), race/ethnicity (white, black, or
other), and employment duration (ie, years with the current employer [<1, 1-
4, 5-9, or 210 years]) (Table 1).

Table 1. Baseline Characteristics of the Study Cohort Compared With All
Employees, 1997-2004*
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Overall rates of medical and indemnity claims (per 100 FTEs) were



calculated by BMI and by each covariate. Lost workday rates (days per 100
FTEs) were calculated by multiplying these stratum-specific claims rates by
their corresponding mean number of lost workdays per claim. Similarly,
multiplying the claims rate by the stratum-specific mean costs (including the
amount already paid and the amount reserved) allowed calculation of cost
rates (dollars per 100 FTEs) separately for medical and indemnity claims
costs. Confidence intervals were calculated assuming that the number of
events followed a Poisson distribution.

Claims per 100 FTEs by BMI category were also broken down by body part
affected, nature of the illness or injury, and cause of the illness or injury.
Given the limited number of claims for underweight employees, they were
grouped with recommended-weight employees in these analyses. For each
body part affected, nature of the illness or injury, and cause of the illness or
injury, a )(2 test for trend (Mantel extension test)32 was used to determine
whether there was a BMI effect.

Multivariate Poisson regression models were developed to assess the
relative effect of BMI category on claim rates, controlling for the other
covariates. Similar models were developed for relative rates of lost workdays,
medical claims costs, and indemnity claims costs. These latter models were
overdispersed (ie, the variance was greater than predicted by the Poisson
distribution); therefore, confidence intervals for the rate ratio (RR) estimates
were adjusted using a scaling factor (square root of the model deviance
divided by degrees of freedom).

An additional multivariate Poisson regression model interacting BMI (<25, 25-
29.9, or 230) with occupational group (low risk, middle risk, or high risk) was
developed. This model used fewer categories for BM| and occupational
group to achieve convergence of the Poisson regression model and to
assure greater model stability.



To evaluate potential selection bias, we performed several additional
analyses. First, we compared the demographic characteristics of the study
cohort with those of all Duke University Health System and Duke University
employees. Second, we compared workers' compensation claim rates, lost
workday rates, and cost rates between the 2 cohorts, stratified by BMI
category, smoking status, and the demographic covariates. Third, we
developed Poisson regression models for both cohorts using those variables
available for both cohorts from human resources data (ie, all variables except
BMI category and smoking status). This allowed comparison of RRs after
adjustment for differences in the distribution of demographic characteristics.
The Duke University Medical Center Institutional Review Board approved this
study.

RESULTS

The study cohort included 11 728 employees (34 858 FTEs during the study
period). Table 1 gives their characteristics at inception and compares them
with the population of all employees (74 060 individuals with 152 796 FTEs).
There were higher proportions of female, black, and older employees in the
study cohort. The distribution by occupational group reflected the higher
proportion of women in the study cohort, with more employees in jobs with
higher female representation (ie, secretarial and nursing staff).

Crude rates of workers' compensation claims, lost workdays, and associated
medical and indemnity claims costs for the study cohort and for all
employees are given in Table 2. Overall, employees who completed an HRA
were significantly more likely to submit a claim but had fewer lost workdays
and somewhat lower claims costs.

Table 2. Workers' Compensation Claims*
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There was a clear linear relationship between BMI category and claims rates
(Table 3), with the rate for the heaviest employees being twice that of
recommended-weight employees. Because the number of lost workdays and
the costs per claim also increase rapidly with BMI (Figure 1), the effects of
BMI on lost workdays and costs were even stronger. The number of lost
workdays was almost 13 times higher, medical claims costs were 7 times
higher, and indemnity claims costs were 11 times higher among the heaviest
employees compared with those of recommended weight.

Figure 1.

Mean indemnity claims costs, medical claims costs, and number of lost workdays per claim by body
mass index (BMI) category. Body mass index is calculated as weight in kilograms divided by height in
meters squared.
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Table 3. Bivariate Models of Rates of Workers' Compensation Claims, Lost
Workdays, and Claims Costs
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Large differences in claims rates were also observed by occupational group.
Jobs in the low-risk referent group included faculty, house staff, and scientific
and administrative personnel. Much higher rates of claims were observed for
physically demanding jobs involving lifting or other ergonomic stress. High
rates were observed among laundry staff, housekeepers, laboratory animal
technicians, and medical supply assembly employees. Inpatient nurses and
nurses' aides also had higher claim rates, reflecting tasks such as patient
liting and repositioning. Higher rates were also found among skilled craft
employees involved with facility maintenance activities. The heterogeneous
category of “other high-risk occupations” included employees involved with
hospital sterilization, patient services, clinical supplies, and parking and traffic
operations. Employees in several of the high-risk occupations were heavier
than average (data not shown), emphasizing caution in the interpretation of
the bivariate relationships.

Table 4 summarizes the relationship between BMI category and the claims
RR, adjusted for covariates. Similar multivariate models are shown for lost
workdays, medical claims costs, and indemnity claims costs. These models
show a strong effect of BMI category on claims and an even stronger effect
on lost workdays and costs. Women have a significantly lower RR for lost
workdays and costs. The RRs for lost workdays and costs, but not for claims,
were significantly elevated for employees 55 years or older. Black subjects
were found to be at increased risk, possibly reflecting greater concentration



in higher-risk jobs. Employment duration had a protective effect on all
outcomes. The multivariate analyses substantiated the much higher risks for
workers' compensation claims in selected occupational groups, including
laundry staff, housekeepers, nurses' aides, inpatient nurses, skilled craft
workers, and medical supply assembly employees. The effects of smoking
status are mixed and are difficult to interpret. In the model interacting BMI
category with occupational group (data not shown), employees with BMIs of
30 or higher and employed in high-risk occupations had a claims RR of 7.04
(95% confidence interval, 5.95-8.33) compared with employees with normal
BMis and low-risk jobs.

Table 4. Multivariate Models of Rate Ratios of Workers' Compensation
Claims, Lost Workdays, and Claims Costs
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Figure 2A shows that the BMI effect is present for work injury or illness
involving most parts of the body, but claims relating to the back, wrist or arm,
neck or shoulder, and lower extremity (knee, foot, and hip) are common and
are significantly associated with BMI category. Finger injuries, although
common, were not significantly associated with BMI category. In terms of the
nature of the work injury or iliness (Figure 2B), sprain or strain, contusion or
bruise, and pain or inflammation were the strongest drivers of the BMI effect
(blood or body fluid exposure was significantly inversely related to BMI
category). Claims caused by lifting, falls or slips, and exertion (a
heterogeneous category) were most significantly affected by BMI (Figure



2C).

Figure 2.

Claims per 100 full-time equivalents (FTEs). A, Body part affected, by body mass index (BMI) category.
B, Nature of the injury or iliness, by BMI category (includes only categories with 2100 claims in total).
C, Cause of the illness or injury, by BMI category (includes only categories with 2100 claims in total).
Body mass index is calculated as weight in kilograms divided by height in meters squared. *P<.01 ()(2
test for trend).
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There were differences in the demographic characteristics of the study cohort
compared with those of all employees; these differences would be expected
to affect overall crude rates but should have less effect on stratified rates and
RRs observed in the Poisson regression models, which simultaneously
adjust for demographic covariates. Poisson regression models were also
developed for the study cohort and for the population of all employees.
These models (data not shown) resulted in comparable parameter estimates
and RRs, providing additional assurance that the study results are valid for
the population as a whole.



COMMENT

Our results show that the effect of excess body mass on health care use
extends into the workplace, with a strong effect of BMI on work iliness and
injury as reflected in rates of workers' compensation claims. Because the
number of lost workdays and the costs associated with each claim also
increase rapidly with BMI, the adverse effects on these outcomes are even
stronger.

Obesity is associated with low back pain in generalzo' 22 and with disability
and health insurance claims for back pain on the job.33'34 This association is
confirmed in our data, with the back being a common body site of injury and
with pain or inflammation being a common nature of injury in obese workers.
Obesity also adversely affects the lower extremities (knee,2‘°”24 hip,25'26 and
ankle35), wrists, 2”28 and shoulder,3® all of which are reflected in our study.

Our analyses also identified several occupational groups at greatly increased
risk for workers' compensation claims, pointing to the need to identify causal
factors and to develop appropriate interventions to reduce risks. Most high-
risk jobs were associated with lifting and other ergonomic hazards. Newly
hired subjects had higher injury rates. This could be due to “selective
survival’ but is more likely related to lack of training and experience.37+38

To further reduce the rates of work illness and injury, a 2-pronged approach is
needed comprising (1) continued general interventions to make all jobs as
safe as financially and practically possible and (2) increased focus on
improving workers' health. It is increasingly common for employers to support
healthy lifestyle interventions such as healthy cafeteria food, on-site fitness
facilities, and encouragement of physical activity during work breaks.39- 41
Our study lends support to the notion that such programs may not only
improve the health of employees but also be financially beneficial.*2



Increased workers' compensation costs are only part of the health-related
costs to employers43; the overall magnitude of benefits from healthy lifestyle
interventions should be confirmed in intervention studies.

The economic benefits of reduced obesity should extend to employees as
well. Employers are increasingly transferring health care costs to their
employees through higher premiums, copayments, and deductibles.
Although most of these costs likely fall on the obese workers, some are
carried by normal-weight employees who are cost sharing.

Based on our findings of an adverse synergistic effect between obesity and
certain job types and job situations, work-based health promotion and
weightcontrol programs should not only target physical activity and healthy
eating but also address the types of injuries obese individuals are more likely
to sustain compared with their colleagues of recommended weight. Programs
could also focus explicitly on preventing injuries to the body parts for which
obese workers are at particularly high risk, namely, the back, wrist or hand,
and lower extremity.

Body mass index was only available for employees who had completed an
HRA. However, in separate multivariate models that included employees not
undergoing HRAs, risk estimates for the common variables were similar,
suggesting that there were no major systematic differences between the
employees who did and did not undergo HRAs.

Because the employers' occupational health service provides care for minor
occupational illnesses and injuries without itemized billing, the total medical
costs are underestimated in our analyses. However, we found no differential
referral to outside providers by BMI category (data not shown), providing
support for the validity of our RR analyses of medical claims costs.

Shift work has been shown to be associated with injuries and related work



absences.*4 Although information about shift work was unavailable in the
database, there would need to be a relationship between shift work and
obesity for this factor to confound the associations reported.

Within each occupational group, it is possible that obese employees are at
higher risk of adverse outcomes than those of normal weight. For example, if
obese nurses (because of discrimination or for some other reason) are less
likely to get promoted, they may be doing more of the heavy lifting. It is also
possible that obese workers, given the same illness or injury, may be more or
less likely to submit a workers' compensation claim than a colleague of
recommended weight; we cannot assess this possibility based on our data.
Furthermore, there are potential underlying unobservable factors that might
make obese individuals more likely to get injured independent of their weight.
Education may be such a factor, although educational differences are, at
least to some extent, adjusted for through occupational category.

Finally, there may be false-positive claims (ie, claims based on injuries
primarily taking place outside of the workplace) and false-negative claims (ie,
claims denied that truly should have been covered). In practice, the
underlying cause of injury is likely to be multifactorial due to the environment
outside of work and the worker's mental and physical health, as well as the
job and work environment. This is an inherent problem in the study of work-
related illness and injury, although it may be particularly relevant for our
analysis, which involves individuals at high risk for health problems unrelated
to their workplace.

These analyses are based on a comprehensive data set from a large
employer, resulting in a large population for study. Although all data are from
the Duke University Health System and Duke University, this employer is the
second largest in North Carolina, and the results should be generalizable
given the breadth and diversity of the study sample in terms of sex, income,
race/ethnicity (27% black), and occupational group (ranging from low-risk



~university jobs to more “dangerous” hospital jobszg). Our multivariate
analyses of claims rates using the entire employee population provide
additional support for internal validity and generalizability.

The primary predictor variable, BMI, is based on actual rather than self-
reported height and weight, and the comprehensiveness of the data set
allows for consideration of key confounding variables. The study cohort has
high rates of overweight and obesity, lending itself well to answering the
study questions. The longitudinal design of the study also strengthens the
findings.

CONCLUSIONS

The National Institute for Occupational Safety and Health has traditionally
targeted occupational safety issues. This focus has recently been
complemented by increased attention to the overall health of workers,
namely, health protection combined with health promotion.45 Several ongoing
initiatives target lifestyle issues, including tobacco control, alcohol and
substance use, prevention of chronic disease, and (most relevant from the
point of view of our study) obesity reduction through improved nutrition and
increased physical activity. Maintaining healthy weight should be of strong
interest not only to workers but also to their employers and to the workers'
compensation system.

ARTICLE INFORMATION

Correspondence: Truls Jstbye, MD, PhD, Department of Community and
Family Medicine, Duke University Medical Center, DUMC 2914, Durham, NC
27710 (truls.ostbye@duke.edu).

Accepted for Publication: October 21, 2006.



Author Contributions: Drs @stbye and Dement had full access to all of the
data in the study and take responsibility for the integrity of the data and the
accuracy of the data analysis for this study. All authors had final approval of
the manuscript. Study concept and design: Jdstbye and Dement. Acquisition
of data: Dement. Analysis and interpretation of data. Dstbye, Dement, and
Krause. Drafting of the manuscript. Jstbye, Dement, and Krause. Critical
revision of the manuscript for important intellectual content. Dement and
Krause. Statistical analysis: @stbye and Dement. Obtained funding: @stbye
and Dement. Administrative, technical, and material support. Jstbye,
Dement, and Krause. Study supervision: @stbye.

Financial Disclosure: None reported.

Funding/Support: This study was supported by grant 5 R01 OH003979-04
from the National Institute for Occupational Safety and Health (Drs Dement
and Jstbye).

Acknowledgment: This project could not have been accomplished without
Duke University management support.

REFERENCES

1 Ogden CLCarroll MDCurtin LRMcDowell MATabak CJFlegal
KM Prevalence of overweight and obesity in the United States, 1999-
2004. JAMA 2006;2951549- 1555
PubMed

2 Allison DBFontaine KRManson JE et al. Annual deaths attributable
to obesity in the United States. JAMA 1999;2821530- 1538
PubMed

3 Must ASpadano JCoakley EHField AEColditz GDietz WH The
disease burden associated with overweight and obesity. JAMA
1999;2821523- 1529
PubMed



10

1"

Field AECoakley EHMust A et al. Impact of overweight on the risk
of developing common chronic diseases during a 10-year period. Arch
Intern Med 2001;1611581- 1586

PubMed

Calle EERodriguez CWalker-Thurmond KThun MJ Overweight,
obesity, and mortality from cancer in a prospectively studied cohort of
U.S. adults. N Engl J Med 2003;3481625- 1638

PubMed

Finkelstein EAFiebelkorn ICWang G National medical spending
attributable to overweight and obesity: how much, and who's
paying? Health Aff (Millwood) 2003; ((suppl Web exclusives)) W3-
219- W3-226d0i:10.1377/hlthaff.w3.219

Robbins ASChao SYRuss CRFonseca VP Costs of excess body
weight among active duty personnel, U.S. Air Force, 1997. Mil Med
2002;167393- 397

PubMed

Finkelstein EFiebelkorn CWang G The costs of obesity among full-
time employees. Am J Health Promot 2005;2045- 51
PubMed

Burton WNChen CYSchultz ABEdington DW The economic costs
associated with body mass index in a workplace. J Occup Environ
Med 1998;40786- 792

PubMed

Wang FSchultz ABMusich SMcDonald THirschland DEdington
DW The relationship between National Heart, Lung, and Blood
Institute Weight Guidelines and concurrent medical costs in a
manufacturing population. Am J Health Promot 2003;17183- 189
PubMed

Anderson DRWhitmer RWGoetzel RZ et al. Health Enhancement
Research Organization (HERO) Research Committee, The
relationship between modifiable health risks and group-level health
care expenditures. Am J Health Promot 2000;1545- 52

PubMed



12

13

14

15

16

17

18

19

Thompson DEdelsberg JKinsey KLOster G Estimated economic
costs of obesity to U.S. business. Am J Health Promot
1998;13120- 127

PubMed

Aldana SGPronk NP Health promotion programs, modifiable health
risks, and employee absenteeism. J Occup Environ Med
2001;4336- 46

PubMed

Tucker LAFriedman GM Obesity and absenteeism: an epidemiologic
study of 10,825 employed adults. Am J Health Promot

1998;12202- 207

PubMed

Goetzel RZLong SROzminkowski RJHawkins KWang SLynch
W Health, absence, disability, and presenteeism cost estimates of
certain physical and mental health conditions affecting U.S.
employers. J Occup Environ Med 2004;46398- 412

PubMed

Burton WNPransky GConti DJChen CYEdington DW The
association of medical conditions and presenteeism. J Occup Environ
Med 2004;46 ((suppl)) S38- S45

PubMed

Chenoweth D The Economic Costs of Physical Inactivity, Obesity,
and Overweight in California Adults: Health Care, Workers'
Compensation, and Lost Productivity (Topline Report). Sacramento
California Dept of Health
Services2005;http.//www.dhs.ca.gov/ps/cdic/cpns/press/downloads/Co
Accessed January 31, 2007

Musich SNapier DEdington DW The association of health risks with
workers' compensation costs. J Occup Environ Med 2001;43534- 541
PubMed

Xiang HSmith GAWilkins JR 1lIChen GHostetler SGStallones
L Obesity and risk of nonfatal unintentional injuries. Am J Prev Med
2005;2941- 45



20

21

22

23

24

25

26

27

PubMed

Leboeuf-Yde CKyvik KOBruun NH Low back pain and lifestyle, part
IIl: obesity: information from a population-based sample of 29,424 twin
subjects. Spine 1999;24779- 783

PubMed

Han TSSchouten JSLean MESeidell JC The prevalence of low back
pain and associations with body fatness, fat distribution and height. Int
J Obes Relat Metab Disord 1997;21600- 607

PubMed

Deyo RABass JE Lifestyle and low-back pain: the influence of
smoking and obesity. Spine 1989;14501- 506
PubMed

Felson DTZhang YHannan MT et al. Risk factors for incident
radiographic knee osteoarthritis in the elderly: the Framingham
Study. Arthritis Rheum 1997;40728- 733

PubMed

Manek NJHart DSpector TDMacGregor AJ The association of body
mass index and osteoarthritis of the knee joint: an examination of
genetic and environmental influences. Arthritis Rheum

2003;481024- 1029

PubMed

Cooper Clnskip HCroft P et al. Individual risk factors for hip
osteoarthritis: obesity, hip injury, and physical activity. Am J Epidemiol
1998;147516- 522

PubMed

Lievense AMBierma-Zeinstra SMVerhagen APvan Baar MEVerhaar
JAKoes BW Influence of obesity on the development of osteoarthritis
of the hip: a systematic review. Rheumatology (Oxford)

2002;411155- 1162

PubMed

Oliveria SAFelson DTCirillo PAReed JIWalker AM Body weight,
body mass index, and incident symptomatic osteoarthritis of the hand,
hip, and knee. Epidemiology 1999;10161- 166



28

29

30

31

32

33

34

35

PubMed

Geoghegan JMClark DIBainbridge LCSmith CHubbard R Risk
factors in carpal tunnel syndrome. J Hand Surg Br 2004;29315- 320
PubMed

Dement JMPompeii LAQstbye T et al. An integrated
comprehensive occupational surveillance system for health care
workers. Am J Ind Med 2004;45528- 538

PubMed

Dement JMEpling CPompeii LAdstbye THunt DL Blood and body
fluid exposure risks among health care workers: results from the Duke
Health and Safety Surveillance System. Am J Ind Med

2004;46637- 648

PubMed

National Heart; Lung, and Blood Institute (NHLBI!) Obesity Education
Initiative Expert Panel, Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults.
Bethesda, Md National Institutes of Health September1998;NIH
publication 98-4083

Schlesselman JJ Case-Control Studies: Design, Conduct, Analysis.
New York, NY Oxford University Press1982;203- 206

Hagen KBTambs KBjerkedal T A prospective cohort study of risk
factors for disability retirement because of back pain in the general
working population. Spine 2002;271790- 1796

PubMed

Fransen MWoodward MNorton RCoggan CDawe MSheridan

N Risk factors associated with the transition from acute to chronic
occupational back pain. Spine 2002;2792- 98

PubMed

Peltonen MLindroos AKTorgerson JS Musculoskeletal pain in the
obese: a comparison with a general population and long-term
changes after conventional and surgical obesity treatment. Pain
2003;104549- 557

PubMed



36

37

38

39

40

41

42

43

44

Miranda HViikari-Juntura EMartikainen RTakala EPRiihimaki H A
prospective study of work related factors and physical exercise as
predictors of shoulder pain. Occup Environ Med 2001;58528- 534
PubMed

Lipscomb HJDement JMGaal JCameron WMcDougall V Work-
related injuries in drywall installation. App/ Occup Environ Hyg
2000;15794- 802

PubMed

Salminen ST Epidemiological analysis of serious occupational
accidents in southern Finland. Scand J Soc Med 1994;22225- 227
PubMed

Glanz KSorensen GFarmer A The health impact of worksite nutrition
and cholesterol intervention programs. Am J Health Promot
1996;10453- 470

PubMed

Shephard RJ Worksite fitness and exercise programs: a review of
methodology and health impact. Am J Health Promot

1996;10436- 452

PubMed

Pelletier KR Clinical and cost outcomes of multifactorial,
cardiovascular risk management interventions in worksites: a
comprehensive review and analysis. J Occup Environ Med
1997;391154- 1169

PubMed

Carpenter GC The Shape of Things: The Rising Impact of Obesity on
Workers' Compensation. Horsham, Pa LRP Publications2006;

Ricci JAChee E Lost productive time associated with excess weight
in the U.S. workforce. J Occup Environ Med 2005;471227- 1234
PubMed

Horwitz IBMcCall BP The impact of shift work on the risk and
severity of injuries for hospital employees: an analysis using Oregon
workers' compensation data. Occup Med (Lond) 2004,54556- 563



PubMed

45 National Institute for Occupational Safety and Health, Steps to a
healthier US workforce initiative: history of the WorkLife
Initiative. http.//www.cdc.gov/niosh/worklife/steps/default.htmi.
Accessed January 31, 2007

Copyright ©2016 American Medical Association



