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Diabetes Wellness Care
A Successful Employer-Endorsed Program for Employees
Cynthia C. Bevis, JD, MBA, MS, June M. Nogle, PhD, Barbara Forges, MD, Philip C. Chen, MD, PhD,
Deborah Sievers, MSN, RN, CDE, Karlene Ranghell Lucas, MBA, RRT, John J. Mahoney, MD, MPH,
and James M. Crawford, MD, PhD

Objective: A 12-month wellness program was provided for employees of a
major employer in the Orlando area. Methods: The program involved screening and measurement of baseline indices, educational sessions, telephonic
support, quarterly laboratory monitoring, and provision of glucometers and
test strips. Results: For the 73 enrolled employees with prediabetes, serum
hemoglobin A1c levels—mean (standard deviation)—decreased from 6.10%
(0.53%) to 5.42% (0.51%) (P < 0.0001). For the 151 enrolled employees with
diabetes, mean serum hemoglobin A1c levels—mean (standard deviation)—
decreased from 8.03% (1.91%) to 7.48% (1.52%) (P < 0.0001). In the
12 months before, during, and after the program, 27, 15, and 27 diabetic
employees required hospitalization, respectively. Health insurance per member per month claims costs for employees with diabetes rose only 1.2% over
the prior 12 months, and self-reported presenteeism increased (P < 0.0001).
Conclusions: This employer-endorsed program achieved favorable outcomes
for employees with prediabetes and diabetes.

E

mployers and employees are at a crossroad in health care management. In the United States, chronic diseases now affect 73%
of employees, in 2010 accounting for more than $3.35 per hour of
employee costs.1 Employer costs in employee health care insurance
rose 110% from 1999 to 2010, an annual rate approaching 10%. In
turn, the cost of health insurance premiums to employees has grown
annually at a rate exceeding 9%.1–3 Although starting in 2010 the
annual increase in health care spending has slowed to the 4% range,4
this may be a false hope, because the cost of insured health care
is increasingly being borne by employees.5,6 Likewise, the institution of employer-sponsored wellness programs under the auspices
of the Affordable Care Act may not translate into cost savings for
employees.7 Nevertheless, employer-sponsored health management
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programs for employees have become a core strategy to counter cost
trends for both employers and employees,8 including a callout for
such programs in the 2010 Patient Protection and Affordable Care
Act (HR 35909 ). There is urgent need to further build the evidence
base to guide design and implementation of diabetes management
programs.10–12
From a humanistic standpoint, the more fundamental objective for employers is to promote improved health among employees
with illness, and help healthy employees avoid becoming ill.13–16 The
2000 publication of the US Department of Health and Human Services, Healthy People 2010, set as goals that most employers (75%),
regardless of the size, should offer a comprehensive employee health
promotion program, and that most employees (75%) should participate in employer-sponsored health promotion activities17 ; Healthy
People 2020 also encouraged such programming, but did not set numerical targets.18 The former objective may well be in hand, as even
by 2000 more than 90% of employers with more than 50 employees
reported having workplace wellness programs.19 However, the latter
objective of employee engagement requires sustained effort.
Type 2 diabetes mellitus features prominently in national
statistics for the burden of chronic disease. For 2007, diabetes was
estimated to affect 23.6 million people in the United States, representing 7.8% of the total population20 and costing $174 billion
in health care and lost productivity.21 Moreover, another 54 million people (18% of the total population) were estimated as having
prediabetes, placing them at risk for developing diabetes and its
complications. By 2011, the estimated prevalence of diabetes in the
United States was 8.3%,22 with diagnosed diabetes affecting 5% of
the workforce.23 Approximately $1 of every $5 US health care dollars is spent caring for someone with diabetes, as reported both in
2007 and in 2012.24,25 Against these staggering statistics is strong
evidence that the care of adults with diabetes is suboptimal. In the
United States, more than 50% of such adults have hemoglobin A1c
(HbA1c, which reflects the average blood glucose levels over a 2-3
month period) levels above the American Diabetes Association target of 7%.26 Given these statistics for diabetes, it stands to reason
that employers should promote screening and wellness programs for
employees at risk for diabetes or with undiagnosed diabetes, and
should provide wellness programs for employees with previously
diagnosed diabetes.
Massive data sets for insurance claims can be examined for
the influence of workplace wellness programs on utilization of health
care resources by large populations of insured employees.27,28 In
turn, improvements in key health indices as a result of workplace
wellness programming can also be documented.29,30 Nevertheless,
there is only limited information linking the effect of workplace
wellness programs on both employee clinical outcomes and the costs
of their health care.31,32 The Florida Health Care Coalition saw an
opportunity to develop such linked data through a rigorous diabetes
wellness program of 12-month duration, by reaching out to a major
employer in the Orlando area that was actively seeking to further
improve the health of their employees. The Florida Health Care
Coalition is a coalition of major employers in the state of Florida that
represents 60% of the employed workforce in the state. Inspiration
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was drawn in part from a 2004 to 2006 workplace wellness program
for diabetic employees of the Polk County School Board (in which
Orlando, Florida, resides,33 ). That workplace wellness program was
coordinated by the school board wellness management office, which
helped inform establishment of the program reported herein.
For the current program, the Florida Health Care Coalition
assembled a consortium of providers and served as a sponsor. The
output data consisted first of extensive clinical data from the screening of employees at entry and from laboratory monitoring over an
intervention period of 12 months, and second of 3 years of singlepayer health care insurance claims data (12 months before, 12 months
during, and 12 months after the intervention period). We found that
significantly improved measures of health status during the program
period were reflected in claims cost avoidance during this same period. However, claims cost avoidance seemed to cease after cessation
of the program. This study therefore strengthens the argument not
only for workplace wellness programming but also for its sustained
continuation. This last implication has guided the employer in enhancing its workplace wellness programs moving forward.

RESEARCH DESIGN AND METHODS
Environment
This program was conducted at a major employer in the
Orlando, Florida, area. This employer has chosen to remain anonymous, similar to the position taken by a major employer in a prior
published study of the cost of diabetes in the workplace.34 This
employer offers a single-payer health insurance program for benefiteligible employees, providing for their access to regional health care
providers. Starting with access to participating primary care physicians, the employer had an existing portfolio of wellness programs
for their employees, including the payer’s telephonic disease manR resource, and Orlando
agement program for diabetes, the WebMD
Behavioral Health and PacifiCare Behavioral Health.
This was a program designed prospectively for voluntary participation. Modest cash card incentives were given for enrollment
and for completion of the 12-month program. As a workplace wellness program, a case-control study was deemed inappropriate by the
employer, and the employer did not grant permission for our identifying a cohort of employees with diabetes who would not be invited
to participate in this program but whose insurance claims data would
still be analyzed.

Study Groups
Two groups of employees were targeted for recruitment: employees considered at risk for diabetes who might benefit from a
wellness program; and those with overt diabetes. Employees with
diabetes were identified through well-publicized voluntary screening events, or by identification of employees with diagnosed diabetes
through analysis of the payer’s insurance database, followed by solicitation for voluntary participation under privacy guidelines approved
by the University of Florida College of Medicine Institutional Review Board. Employees with prediabetes were identified entirely
through the publicized screening events.

Screening and Enrollment
Screening events were scheduled on the employer campus, and
consent was obtained at the time for communication of laboratory
testing results to the participants and to their primary care physicians
(if known). Height, weight, and blood pressure were measured, and a
fasting blood sample was obtained for assessment of glucose, insulin,
HbA1c, cholesterol—low-density lipoprotein cholesterol (LDL) and
high-density lipoprotein cholesterol—and triglycerides. Also, with
consent from the employees attending screening events, their primary
care physicians were notified of the existence and design of this
program and the possibility that their patient might be invited to
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participate. Although educational materials on diabetes were sent
to the primary care physicians, there was no obligation for these
physicians to alter their treatment or patient care plans. Rather, these
physicians were notified of the laboratory and biometric findings
obtained in their patients, both from the screening event and from
quarterly laboratory evaluations.
For employees with diabetes identified through screening, criteria for program entry were as follows: 12 months’ continuous employment before entry; age 18 years or more; fasting serum glucose
126 mg/dL or more, to be confirmed by follow-up testing in a physician office; and a score of 10 or greater on an American Diabetes
Association Health Risk Assessment questionnaire. Entry criteria for
employees with prediabetes were as follows: 12 months’ continuous
employment before entry; age 18 years or more; fasting serum glucose 100 to 125 mg/dL; and a score of 10 or greater on an American
Diabetes Association Health Risk questionnaire.
For both employees with diabetes or prediabetes, criteria for
exclusion at the time of entry were as follows: pregnant or lactating women (n = 0); a diagnosis of type 1 diabetes (n = 0); or any
medical condition or hypercritical laboratory test that, in the clinical
judgment of the University of Florida Division of Endocrinology,
would make it unsuitable for inclusion into the study (n = 10). At
the time of screening, which involved 455 total employees, there
were two employees with a systolic blood pressure of more than
180 mm Hg, four employees with a diastolic blood pressure of more
than 110 mm Hg, and four patients with a serum triglyceride level
of more than 500 mg/dL. These 10 individuals were referred immediately for ambulatory medical care separate from this program.
Critical physiologic or laboratory test values generated alerts
that our program communicated to both the employee and their existing primary care physician. In addition to the hypercritical values
cited above (systolic blood pressure, >180 mm Hg; diastolic blood
pressure, >110 mm Hg; serum triglyceride levels, >500 mg/dL),
alerts were given to employees attending screening events if the following was identified (regardless of whether the employee ultimately
enrolled in the program): HbA1c, 7.0% or more (n = 60); fasting
serum glucose, 200 mg/dL or higher (n = 21); systolic blood pressure, 140 mm Hg or higher (n = 65); diastolic blood pressure, 90 mm
Hg or higher (n = 61); low-density lipoprotein (LDL) cholesterol,
130 mg/dL or higher (n = 104); and serum triglycerides, 200 mg/dL
or higher (n = 65). If an employee did not have a primary care physician, this program provided the employee with the names of those
participating primary care practices in their region that were accepting new patients. The critical alerts did not exclude an employee
from participation. Rather, the program approved by the employer
and the University of Florida Institutional Review Board included
our effort to ensure that employees with these abnormal findings
would, indeed, receive timely medical care from a physician.

Program Initiation
Employees meeting entry criteria for diabetes or prediabetes
were invited to a welcome meeting, held as a series of offerings
in late March and early April 2008. At the welcome meeting, the
program and its staff were introduced, and participants were provided with written educational materials about diabetes, nutrition,
and lifestyle. The employees were made aware of an outstanding set
of existing employer-supported programs, including an on-campus
network of walking trails and biking paths, an on-campus fitness
center, a program for healthy daily eating at the employee cafeterias,
R weight loss program, and the Weight Watchers
the Jenny Craig
R program. A variety of smoking cessation programs were
at Work
R the Smoking Cessation Center of the PacifiCare
offered: QuitNet,
R and self-guided
Behavioral Health’s Web site, Tobacco Solutions,
R
smoking cessation programs through WebMD.
All employees
with diabetes who were enrolled in the program were also given
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opportunity to obtain free glucometers and a free supply of glucometer test strips.

12-Month Program
During the first quarter of the program for employees with
diabetes, a series of required four 2-hour educational sessions were
given by a certified diabetes nurse educator, following a specific curriculum; attendance at two sessions was required for retention in the
program. These were (1) about diabetes: introduction; (2) about diabetes: lifestyle changes for good health; (3) diabetes: nutrition; and
(4) diabetes: a healthy daily management program. Greater than 90%
of diabetic participants attended all four sessions. The importance of
multiple hours of educational programming has been underscored in
studies of workplace wellness programs.35
Quarterly, all enrolled employees with diabetes were required
to have biometric measurements, fasting blood testing, and urine
testing. These quarterly “lab draws” and the ensuant laboratory testing were provided free-of-charge at on-campus sites, usually over
3 weeks at multiple campus locations and generally before the start
of the workday. Attendance at all quarterly “draws” was required
for retention in the program. All laboratory and biometric testing
results were communicated to the participating employee and their
primary care physician. Outliers on key laboratory indices (HbA1C,
>7.0%; and fasting serum glucose, >100 mg/dL) were flagged by
the database system and brought to the attention of the program
endocrinologist for further review. This endocrinologist communicated critical value alerts to the respective primary care provider, and
was available throughout the program for advice on advancement of
hyperglycemic treatment if requested by the primary care physician.
A critical part of this program, which was affirmed by participants at the end, was the telephonic and mailing notices, scheduling,
and reminders of education sessions and quarterly laboratory draw
events. If employees failed to attend a scheduled educational session
or draw event, program staff were diligent in their efforts to reschedule the employee, or as a last resort employees were scheduled for a
quarterly laboratory draw directly through their physician office.
For employees with prediabetes, attendance at the first two
education sessions was mandatory for retention in the program; the
third and fourth sessions were voluntary. Employees with prediabetes
were offered a voluntary program of eight telephonic sessions with
a “health coach” (also a certified diabetes nurse educator), in which
the following topics were the basis for the telephonic conversations:
laboratory screening for diabetes; diet and nutrition; evidence-based
guidelines for managing blood cholesterol, glucose, HbA1c, and
blood pressure; lifestyle management; foot care; and screening for
complications of diabetes such as retinopathy. Through these telephonic sessions, an effort was made to help the employees determine
their own goals in a patient-centered fashion. The rationale for providing telephonic health coaching to the employees with prediabetes
was based only on the premise that the employees with diabetes
would already be under the care of a primary care physician, whereas
those with prediabetes might not be. While not being “diagnosed”
with diabetes, these latter employees would nevertheless benefit from
a programmatic effort to educate them about this disease and coach
them in avoiding its occurrence. Lastly, the employees with prediabetes were required to have the free-of-charge laboratory testing only
at 6 and 12 months; the employee and their primary care physician
(if known) were notified of the results.

Data Analysis
A University of Florida Institutional Review Board-approved
database was developed by collecting and merging data from six
distinct information systems: biometrics at the time of screening
and the quarterly blood draws; the clinical laboratory data from all
time points (Cognoscenti Health Institute); insurance claims; glucometer test strip readouts (AbbottTM ); surveys completed by the
1054

program enrollees (Health Risk Assessments, Stanford Presenteeism
Surveys36 ); and program participation information compiled by educators (Florida Hospital) and the telephonic call center (University
of Florida). After each quarterly update to the database, data were
audited to ensure proper employee identification during the data integration process, and to verify employee retention at each quarterly
time point (noting that virtually all participants who did not meet
program participation criteria failed to do so during the first quarter,
when the education sessions were held).
Quarterly monitoring of the insurance claims during the
12-month program period also was done, allowing 6 months for
completion of claims processing. Claims data from the 12 months
before the program and the 12 months after program cessation were
pulled as a full-year data set, again allowing 6 months for completion of claims processing. The claims data included office visits;
urgent care visits; hospitalizations; laboratory testing; pharmaceuticals; and other claims including nursing care, psychiatric care, and
ambulatory surgery.
The final database consisted of participation data for education sessions and quarterly laboratory draw events; biometric and
laboratory data; claims data; results of employee questionnaires; and
a participating physician questionnaire at program end. The biometric data, laboratory data, and pre- and postparticipant responses to
a questionnaire were subjected to statistical analysis, consisting of
descriptive statistics on each parameter at each time point; and analysis of paired differences with paired t test to compute confidence
intervals and significance. For claims data from the single insurance provider, costs and case volumes were compiled as absolute
numerical values. Claims outcomes are reported on a cumulative
basis, without statistical analysis, on the basis of the premise that
the cumulative claims cost divided by the number of beneficiaries
constitutes a calculation of absolute costs “per member.” The claims
data analyzed were the 12 months before the program start, the
12 months of program intervention, and the 12 months after program
completion. Descriptive statistics, paired t test, and 95% confidence
intervals were calculated as appropriate. STATA version 10.0 (Stata
Corp LP, College Station, TX) was used to perform the analyses.37

RESULTS
Recruitment
The employer’s publicity campaign for this program was
launched on November 21, 2007, and involved multimedia publicity on the employer campus, and home mailings. Simultaneously,
sequestered review by the single payer indicated potentially 2075
employees who were eligible for recruitment into this program on
the basis of previously diagnosed and/or treated diabetes. A total of
455 employees attended one of the on-campus screening events, held
in the interval of November 2007 to mid-January 2008. One hundred
forty-five employees who voluntarily attended the screening events
had previously been diagnosed with diabetes (as confirmed by analysis of the payer claims database), and may have been well-controlled
at the time of the screening event. Regardless, these 145 employees
were also invited to participate, in keeping with the voluntary nature of this program. Of the remaining 310 employees attending the
screening events, only 13 employees were identified with newly diagnosed with diabetes. This low percentage (4%) is in keeping with
the published low percentage of newly diagnosed diabetics among
those with evidence of diabetes at the time of screening events.38 An
additional 27 employees identified through the payer claims database
as having diabetes made themselves known to the program (out of the
more than 2000 employees with diabetes in the insurance database)
and expressed interest in participating in the program, separate from
attendance at a screening event. Hence, a total of 185 employees
with diabetes were enrolled at the program start. For the 27 diabetic
employees for whom we did not already have screening event
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biometric and laboratory data, “0 month” biometrics and laboratory
data were obtained at the welcome meeting.
Through the screening events, 139 employees were identified
as being prediabetic using our entry criteria and invited to participate
in the program. In all, 215 employees with diabetes and 139 with
prediabetes were invited to participate; 185 employees and 99 employees, respectively, actually attended one of a series of welcome
meetings, held in late March to early April 2008, and were enrolled
in the program.
Of the employees with diabetes, 175 participated in the full
12 months of the program (including all 13 of those newly diagnosed
with diabetes). Of these, 151 of the 175 employees attended at least
two education sessions and all four quarterly blood draws and so met
all inclusion criteria. The 24 employees who did not meet these latter
two inclusion criteria failed to do so for one key reason: inability
to attend at least two education sessions in the first quarter. The
primary anecdotal reason given for failing to attend was inability to
obtain release time from work, requiring the employee to take a day
off to attend an education session (which was not done). This was
despite our program offering each education session four separate
times, at different times of day and different days of the week, with
mail and telephonic reminders of the dates, times, and locations of
education sessions. Regardless, these 24 employees were identified
in the first quarter of the program and excluded from data analysis,
before any knowledge of claims accrual by program participants. In
keeping with the voluntary nature of this program, the 24 employees
were still given opportunity to attend the quarterly laboratory draw
sessions through the full 12 months of the program.
Of the 99 employees with prediabetes enrolling in the program; 73 completed all 12 months of the program as indicated by
attending the first two education sessions, attending the 6-month
and 12-month laboratory draws, and participating in the telephonic
health coaching program. The 26 employees with prediabetes who
were excluded from data analysis had failed to attend two education
sessions and/or failed to participate in the telephonic health coaching
program.
The study group therefore consisted of 151 employees with
diabetes and 73 with prediabetes, who had attended at least two of
the four education sessions, participated in all laboratory monitoring
events, and in the case of the employees with prediabetes, participated in the telephonic health coaching program. The entry statistics
of this final group are given in Table 1. Three of the employees with
prediabetes developed overt diabetes over the course of the 12-month
program. Because they were identified as having prediabetes at the
program start, their clinical data are retained as part of the prediabetic group in this report, and their claims data were not deemed part
of the “diabetic” group. That being said, exclusion of the biometric
(body mass index) and laboratory data (HbA1c, LDL cholesterol)
of these three individuals in the prediabetic group had no significant
effect on the reported outcomes (data not shown).

Clinical Parameters Over the 12-Month Program
This program led to significant improvement in measurable
clinical parameters for employees with diabetes. Table 2 shows key
laboratory (HbA1c, LDL cholesterol) and biometric (body mass
index) results from 0, 6, and 12 months. From HbA1C values of
8.02% ± 1.90% at 0 month, there was significant improvement in
HbA1c levels at 6 months (7.13% ± 1.43%; P < 0.0001). Although
the HbA1c improvement slipped to a more modest outcome by
12 months (7.48% ± 1.52%), the paired decrease in HbA1c over
12 months (−0.57 ± 1.41) was still highly significant (P < 0.0001).
Changes in LDL cholesterol levels were not significant at either 6 or 12 months. The body mass index of 34.06 ± 6.82 kg/m2 at
0 month did not decrease significantly in the first 6 months. Nevertheless, by 12 months, body mass index had decreased to 33.45 ±
7.10 kg/m2 , which was significant (P < 0.005).

Diabetes Wellness Care for Employees

TABLE 1. Entry Statistics on Participating Employees
Category
Number of employees
Average age, yrs
Male/female ratio
Fasting serum glucose, mg/dL
Median
Mean ± SD
Entry HbA1c levels, %
Median
Mean ± SD
Entry body mass index, kg/m2
Median
Mean ± SD
Entry low-density lipoprotein,
mg/dL
Median
Mean ± SD

Diabetic

Prediabetic

151
53 ± 9
86:68 (56%:44%)

73
50 ± 10
54:19 (74%:27%)

119.0
133.3 ± 53.2

89.0
89.8 ± 9.9

7.50
8.03 ± 1.91

6.10
6.11 ± 0.53

33.4
34.1 ± 6.8

36.5
38.2 ± 6.4

81.0
89.7 ± 33.3

103.0
104.3 ± 26.7

SD, standard deviation.

Results for the 73 employees with prediabetes are given in
Table 3, and also showed a highly significant decrease in HbA1c
from 6.11% ± 0.53% to 5.42% ± 0.51%. However, there was no
change in LDL cholesterol levels, and the decrease in body mass
index did not attain statistical significance.
As viewed from targets declared by Healthy People 2020,18
our program saw diabetic employees’ HbA1C levels “below 9%”
move from 75.4% at the program start to 85.7% by the program
end. The target is 85.4% of adults with diabetes having HbA1c
levels “below 9%.” For a Healthy People 2020 target of 58.9% of
adults with diabetes have HbA1c levels of “less than 7.0%”, our
employees moved from 36.4% having HbA1C levels “below 7.0%”
at the program start to 49.2% at 3 months, 55.5% at 6 months; 46.9%
at 9 months; and slipping to 40.4% at the program end.

Consumption of Health Care Resources
Claims
For the 151 employees with diabetes, the total cost of claims
was $731 per member per month (PMPM) in the 12 months before
the program, and rose 1.2% to $744 PMPM during the 12-month
program. Total claims costs rose a further 8.3% to $806 PMPM
in the 12 months after the intervention year, representing a 10.3%
increase compared with the 12 months before intervention (a 24month interval). The results were even more dramatic if the top 1%
of charges were excluded. With this exclusion, PMPM costs, which
were $684 PMPM in the 12 months prior, decreased 3.1% to $663
PMPM during the 12-month program period, and jumped 22% to
$811 PMPM the year after.
It is worth noting that the overall costs of health care for
patients with diabetes in the United States in 2010 were estimated to
be $615 PMPM,39 so this local population consumed slightly more
resources than the national average. A geographically proximate
comparison is from the Cognoscenti Health Institute-coordinated
2004 to 2006 workplace wellness program for the 1212 diagnosed
diabetic employees of the Polk County School Board, central Florida,
representing 7.5% of the school board employee workforce.33 Before
initiation of the Polk County program (2003), PMPM employer costs
for the health care of these employees with diabetes were $1104.
Hence, the diabetic employees in this study were starting at a lower
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TABLE 2. Employees With Diabetes (n = 151): Changes in Laboratory Indices and Biometrics, 0 to 12 Months
Paired t Test
Index
HbA1c, %

LDL cholesterol, mg/dL

Body mass index, kg/m2

Descriptor

0 mo

6 mos

12 mos

Median
Mean ± SD
Paired difference*
95% confidence interval
Median
Mean ± SD
Paired difference*
95% confidence interval
Median
Mean ± SD
Paired difference*
95% confidence interval

7.50
8.02 ± 1.90

6.70
7.13 ± 1.43
−0.87 ± 1.75
−1.15 to −0.59
73.5
84.8 ± 39.0
−3.2 ± 27.1
−8.08 to 1.76
32.50
33.53 ± 6.94
−0.62 ± 4.70
−1.37 to 0.16

7.15
7.48 ± 1.52
−0.57 ± 1.41
−0.80 to −0.33
81.0
86.0 ± 31.7
−3.5 ± 32.1
−8.73 to 1.72
32.70
33.45 ± 7.10
−0.62 ± 2.44
−1.02 to −0.22

81.0
89.7 ± 33.3

33.40
34.06 ± 6.82

6 mos

12 mos

<0.0001

<0.0001

0.2062

0.1877

0.1186

<0.005

*Paired difference compared with 0 month; 95% confidence intervals apply to the paired differences.
LDL, low-density lipoprotein; SD, standard deviation.

TABLE 3. Employees With Prediabetes (n = 73): Changes in Laboratory Indices and Biometrics, 0 to 12 Months
Paired t Test
Index
HbA1c, %

LDL cholesterol, mg/dL

Body mass index, kg/m2

Descriptor

0 mo

6 mos

12 mos

Median
Mean ± SD
Paired difference*
95% confidence interval
Median
Mean ± SD
Paired difference*
95% confidence interval
Median
Mean ± SD
Paired difference*
95% confidence interval

6.10
6.11 ± 0.53

5.40
5.43 ± 0.51
−0.67 ± 0.74
−0.84 to −0.50
106.0
101.8 ± 24.6
−2.5 ± 24.9
−8.32 to 3.31
35.60
36.65 ± 6.27
−1.59 ± 8.92
−3.67 to 0.49

5.40
5.42 ± 0.51
−0.68 ± 0.08
−0.51 to 0.85
103.0
104.3 ± 23.6
−0.0 ± 22.0
−5.1 to 5.2
35.80
36.59 ± 6.11
−1.66 ± 8.82
−3.71 to 0.40

103.0
104.3 ± 26.7

36.50
38.25 ± 6.39

6 mos

12 mos

<0.0001

<0.0001

0.3934

0.9873

0.1315

0.1126

*Paired difference compared with 0 month; 95% confidence intervals apply to the paired differences.
HbA1c, hemoglobin A1c; LDL, low-density lipoprotein; SD, standard deviation.

level ($731 PMPM in the 12 months prior) than a local comparison
employee population.

from 89 during the 12 months prior, to 98 for the 12-month program.
Total patient-hospital days for the 12 months after were 97.

Hospitalizations

Pharmaceutical Claims

During the 12 months prior, 27 of the 151 employees with diabetes (18%) required hospital admissions, most frequently for 1, 2,
3, or 4 days, with five admissions for 6 to 10 days. For the 12-month
program period, only 15 employees with diabetes were admitted to
hospital (10%), nine for a duration of 1 to 5 days. There were three
admissions for 6 or 7 days, and one each for 12, 16, and 33 days.
For the 12 months after, 27 employees with diabetes were admitted
to the hospital, all but two for admissions of 1 to 5 days. Hence, as
measured by the number of employees admitted, diabetic employees
stayed out of hospital more successfully during the 12-month program period. The hospitalization rate of 10% during the 12-month
program period compares favorably to the 14.4% hospitalization rate
of 52,668 diabetic patients during a published 2009 study period.40
Owing to the three hospitalizations of longer duration during
the 12-month program period, total patient-hospital days increased

This program was not designed to instruct primary care physicians in their management of participating employees with diabetes,
either from the standpoint of their interpretation of program-derived
laboratory testing, or in their prescribing of pharmaceutical therapies. Rather, our intent was to maximize the opportunity for participating employees to receive consistent care from a primary care
physician. Nevertheless, insurance claims data permitted assessment
of pharmaceuticals utilized by participating employees with diabetes
(Table 4), and the differences in utilization between the 12 months before the program start versus the 12 months of the program (Table 5).
For the 175 employees with diabetes participating in the entire
12-month program, without eliminating the 26 employees who did
not meet full participation criteria, we observed that the percentage
of employees receiving pharmaceutical management in accordance
with American Diabetes Association guidelines41 increased from
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TABLE 4. Diabetes Medication Treatment Patterns
Identified Through Insurance Claims Data*

Utilization of Laboratory Testing

Hypoglycemic monotherapy
Biguanide only
Sulfonylurea only
Insulins only
Thiazolidinedione only
Hypoglycemic combined therapy
Two agents
Biguanide + sulfonylurea
Biguanide + insulin
Biguanide + thiazolidinedione
Biguanide + antihyperglycemic
Sulfonylurea + insulin
Sulfonylurea + thiazolidinedione
Three agents
Biguanide + sulfonylurea + thiazolidinedione
Biguanide + sulfonylurea + insulin
Biguanide + sulfonylurea + antihyperglycemic

The free laboratory testing available through this program did
not decrease insurance claims for laboratory testing by the primary
care physician offices. PMPM laboratory testing costs actually went
up 13% during the 12-month program period and another 45% for the
12 months after. It is possible that the inclusion of 13 employees with
newly diagnosed diabetes in the roster of 151 participants might have
driven this increase. That being said, the data suggest that primary
care physicians continued to conduct their own laboratory testing
regime on employees with diabetes during the program period and
in the 12 months after, independent of the free laboratory testing
provided during the 12 months of this program.

Self-Reporting

*As coded by insurance claims data.

TABLE 5. Medication Treatment Pattern for Employees
With Diabetes*
Medication Pattern
Number of employees
Treatment pattern consistent with ADA
guidelines
Oral hypoglycemic monotherapy
Multiple oral hypoglycemic agents
Oral hypoglycemic agent plus
insulin
Insulin only
Atypical treatment pattern
No claims data for diabetic medications

tus of their participating patients, as reflected through the quarterly
laboratory values.

12-mo Program
12 mos Before
Period
175
109 (62%)

175
134 (77%)

44 (25%)
54 (31%)
10 (6%)

61 (35%)
62 (35%)
11 (6%)

6 (3%)
38 (23%)
22 (13%)

7 (4%)
9 (5%)
25 (14%)

*All diabetic employees enrolled in the program in April 2008.
ADA, American Diabetes Association.

62% in the prior 12 months, to 77% in the 12-month program. Conversely, the percentage of employees receiving atypical therapies
decreased from 23% to 5%, respectively.

A detailed Health Risk Reporting questionnaire was filled
out by participating employees with diabetes or prediabetes at the
welcome meetings (0 month) and at the final quarterly monitoring
session (12 months). Amid the extensive data available, a majority
reported increased exercise, weight loss, decreased dietary intake of
fat, and improved stress management (Table 6). Only a few employees reported reductions in alcohol intake or smoking. With regard to
clinical indices, a majority reported lowered blood cholesterol levels
and decreased blood pressure, which is interesting considering that
there was no statistically significant reduction in LDL cholesterol
levels in the employees with diabetes (Table 2).

Stanford Presenteeism Scale Survey Over 12-Month
Program
This instrument addresses workplace performance using a
point score system from 0 to 30, with higher numbers denoting favorable circumstances. Total 6-item Stanford Presenteeism Scale
(SPS-6) scores for employees with diabetes or prediabetes were
compared at the beginning and the end of the program (Table 7).
For both groups, there was a highly significant increase in SPS-6
scoring (P = 0.0000 for both groups). When stratified, the SPS-6
scores increased for 78% of employees with diabetes and for 83%
of those with prediabetes. For both employees with diabetes or prediabetes, improved stress management (one question) and perceived
improvement in health (two questions) were the major contributors
to improved scoring.

Physician Satisfaction Survey Outcome
On completion of the 12-month program, a survey was sent
out to the 118 primary care physicians caring for the 151 employees
with diabetes, and was returned by 44 physicians. These physicians
reported that the program helped their patients in improving physical
activity, and focusing on being healthy. In keeping with anecdotal

Endocrinologist Consultation
This observation has pertinence also to the interactions between the program endocrinologist and the primary care physicians
caring for employees with diabetes. At the program’s outset, the
telephone call from the endocrinologist to the treating physician for
participating employees having critical laboratory values gave opportunity for these two physicians to establish a working relationship.
Over the course of the 12-month program, as follow-up “critical
value” telephone calls occurred, the primary care physicians rarely
needed counseling from the program endocrinologist regarding use
of pharmaceuticals. Rather, these telephone calls helped provide
a safety net for the participating employees, in that the treating
physicians were assured of being made aware of the health sta-

TABLE 6. Intervention Outcomes on the Basis of the
Health Risk Reporting Questionnaire*
68% increased exercise
61% lost weight
70% decreased fat content of diet
52% stated improved stress management
16% decreased alcohol intake
14% decreased smoking
61% reported lowered blood cholesterol levels
64% reported decreased blood pressure
*For 151 employees with diabetes completing the program.
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TABLE 7. Stanford Presenteeism Survey (SPS-6)a

Total SPS scoreb
Baseline, 0 mo
Program end, 12 mos
Change from 0 to 12 mos
Change in scores, ordinal
No change or decrease
Increase of one to four points
Increase of five to nine points
Increase of ≥10 points

Diabetics

Prediabetics

18.5 ± 3.9
24.8 ± 4.7
6.3 ± 6.8*

18.9 ± 2.3
23.9 ± 5.7
4.9 ± 6.2*

24 (22%)
18 (17%)
25 (23%)
41 (38%)

8 (17%)
14 (29%)
15 (31%)
11 (23%)

a
On the basis of 108 diabetic and 48 at-risk employees who completed all
quarterly monitoring events and attended at least two education sessions, and also
completed the SPS-6 Survey at 0 and 12 months.
b
Total SPS Score: range 0 to 30 points. Positive values indicate favorable status.
*P < 0.0001.
SPS-6, 6-item Stanford Presenteeism Scale (25).

employee comments at the program end, strong physician endorsement was given in support of this program’s educational component.

DISCUSSION

Implications

Program Outcomes
This program addressed a key issue for employee workplace
wellness: management of diabetes through engagement of employees and their primary care physicians. As measured by clinical data,
medical claims data, and employee self-reporting surveys, better control of diabetes was achieved, the frequency of hospitalization was
reduced, cost increases of employee health care were held in check,
and employees reported an improved sense of well-being. Participating primary care physicians reported satisfaction with the assistance
that this program provided to their patients. This program thus provides data in support of the concept that employee engagement in
health management can be achieved through an intensive employerendorsed disease management program. Although we cannot claim
that the statistically significant reductions in blood HbA1c levels for
employees with diabetes or prediabetes and in body mass index for
employees with diabetes were causally related to our 12-month intervention, these favorable effects were coincident with the program.
We also cannot point toward one intervention that produced these
observed results. Rather, the overall approach of providing these
programmatic services was met with favorable qualitative outcomes
as reported by participants, and was reflected in favorable outcomes
for quantitative data.
This study documented a 1.2% increase in total PMPM health
insurance costs from the period 12 months before the program to
the 12 months of the program. PMPM costs then jumped 8.3% in
the year after March 2009 to April 2010. By way of benchmarks,
national health spending rose 4.8% in 2008 and a further 4.0% in
2009.42 Nevertheless, national employer costs for employer-provided
health care benefits, as measured by insurance claims costs, rose at
a consistent annual rate of 10% to 11% in 2008 to 2010.43 Hence,
although our sample is small, the data for our 12-month intervention
period compare favorably with available national benchmarks during
the same interval. The reduction in hospital admissions among the
151 employees with diabetes from 27 in the 12 months before and
after, compared with 15 during the 12-month program period, is
equivalent to a reduction of 79 hospital admissions per 1000 patientyears, which compares very favorably with the published reduction
of only 4 admissions per 1000 patient-years for employer-sponsored
health management programs.28
1058

A study conducted during a similar period (February 1, 2008,
to February 1, 2009) retrospectively evaluated the effectiveness of an
employer-sponsored diabetes management program involving pharmacists as the program coordinators.44 Chart-based evaluation of
HbA1c values was conducted at the start and end of the program.
Ninety-eight patients completed the study, and exhibited a significant decrease of HbA1c from 7.8% to 7.1% (P < 0.01) from the
start to finish of the program. Our report provides a more comprehensive view of an employer-sponsored diabetes management program
with prospective data accrual to examine outcomes for patient health
events, changes in laboratory parameters and biometrics, and consumption of health care resources. Moreover, we evaluated resource
consumption in the 12 months before, during, and after program
intervention. We thus are able to make the point that continuation of
a wellness program may be required for sustainable outcomes.
A separate report involved a randomized comparison of the
effectiveness of a telephonic versus print intervention diabetes management program on HbA1c values and pharmacy claims in a total
of 526 diabetic participants in a low-income, insured population,
over a 1-year period.45 Against baseline HbA1c values of 8.6%, the
telephonic group had a modest decline in HbA1c of 0.23%, whereas
the print group experienced a rise of 0.13% (P = 0.04). The concept of telephonic coordination being part of logistical support for a
workplace disease management program is further supported in this
study.
Our findings demonstrate that employers can achieve success
in a workplace wellness program by conducting focused demonstration disease management programs in areas of specific concern.
This particular program for diabetes and prediabetes provided for
employee access to primary care physicians, laboratory and biometric assessments, and for the employees with diabetes, free use of
blood glucose meters. As such, this program was more extensive
than most reports of workplace wellness programs.46 A comprehensive program like ours is more likely than general health promotion
programs to generate measurable return on investment, because it
focuses on high-risk individuals who typically impact medical and
related costs.27 Therefore, and despite the trend away from randomized controlled workplace trials over the past 30 years),27,47,48 highquality observational studies such as ours can track both employee
health status and employer health care expenditures over extended
periods.49,50 We add further evidence for the effectiveness of such
comprehensive programs.51
The fact that, in the 12 months after cessation of this program,
hospitalization rates returned to their former levels after cessation
of the program, and PMPM claims costs jumped 8.3%, raises the
issue that an intensive, proactive employee wellness program is only
effective while operational, and does not have a sustaining effect after
program cessation. A fundamental concern is that, at a population
level, the routine individual interactions between patients and their
primary care physicians are not sufficient for compliant chronic
disease management, and that additional support mechanisms are
needed. Although a program of our design is not the only means
for providing additional support, it gives illustration of the potential
benefits that may be derived and the mechanisms for doing so.
The strongest emphasis must be placed both on the employee
experience and the position of the employer. In the first instance, a
competently delivered wellness program that supports the fundamental relationship of patients to the treating physician is essential. The
fact that the University of Florida Division of Endocrinology was
consultant to the primary care physicians, and did not intervene in
patient management per se, was a successful strategy. From the employees’ perspectives, the educational programming was the greatest
single strength of the program, and they were desirous of further education in dietary management. This is in keeping with the concept
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that patient engagement and lack of knowledge about their disease
are critical barriers to optimizing outcomes for this disease.52 Indeed,
education about dietary management may have particular value for
individuals with prediabetes.32 Likewise, the improvements in selfreported changes in lifestyle over the course of this program may
play important roles in employee perception of their own health
status.53 Our program provides further support for the importance
of employer leadership, health risk screening, individually tailored
programs, and a supportive workplace culture in achieving favorable
outcomes for workplace health promotion programs.54
From the employer’s perspective, we found that protection of
employee privacy and support of the employee–employer relationship were also essential to program design. From both a regulatory
and ethical perspective, the penalties of failure are high if the program fails in these two domains. Conversely, we strongly endorse
the positive working relationships that can be established among the
providers of an employee wellness program consortium. The ability
of multiple partners to work together has been considered a major
barrier in the design and execution of such programs.55 Our experience may help employers overcome the considerable infrastructural
barriers for implementing worksite health promotion programs.56
Although any employee wellness program will have its unique features, it is our hope that the solutions we arrived herein at will have
value for future such efforts.

LIMITATIONS
This program was not designed to examine return on investment, owing both to the small population being studied, and to the
fact that the program was for 12 months only and examined only
health care costs and not workplace productivity. Workplace programs are not likely to achieve avoidance of health care costs in their
first 1 to 2 years.28,51 Savings are more likely to be cumulative and
substantial over multiple years.49,57 Nevertheless, with higher acuity
chronic diseases, financial models suggest that return on investment
can be realized in the first year,58 including a reported first-year
return on investment for employees already having heart disease.31
Our program also does not provide information on whether risk for
the long-term comorbidities and complications of diabetes can be diminished, owing to the short program duration (12 months) relative
to the many years required for complications to develop. Nevertheless, the published evidence base indicates that favorable changes in
lifestyle, as reported by participating employees in this program, and
in clinical indices, as rigorously documented by this program, correlate well with improved long-term outcomes. Accordingly, larger
scale programs that can use screening to identify employees with
both diabetes and prediabetes may realize major cost-savings.59
In accordance with the employer’s intent, this workplace wellness program was not designed or intended as a clinical trial, and so
does not have a comparison group of employees with diabetes who
were not offered participation in this program or were randomized
to “nonparticipation.” When randomized clinical trials examine the
effectiveness of workplace health promotion programs, the observable effects are small.46 Nevertheless, these reported randomized
trials are limited to lifestyle interventions (exercise, diet), and have
not involved intervention at the intensity level reported in this study.
Although ours was not a randomized clinical trial, our ability to
offer accessible primary health care, with free glucometers and test
strips, while rigorously tracking biometric and laboratory data for
each participant from the start (0 month) to end (12 months) of the
program, and insurance claims data for the 12 months before, during, and after the program generated a robust data set upon which
to make historical comparisons. As has been observed, the performance of randomized controlled trials in the workplace has become
uncommon, but so-called quasi-experimental studies can provide
valuable information.27,46

Diabetes Wellness Care for Employees

A second limitation is the fact that 26 employees with diabetes
and 26 employees with prediabetes who were enrolled in the program did not meet participation criteria, raising the possibility that
bias was introduced through loss of employees from the program
who would have had worse health outcomes. Although we cannot
wholly exclude this possibility, the predominant reason for employee
nonparticipation was inability to attend the requisite education sessions in the first quarter of the program. The primary reason given by
employees was inability or reluctance to take personal days off from
work. By occurring in the first quarter of the program, the main outcomes of changes in biometrics, laboratory data, and claims accrual
had not yet occurred. We therefore consider bias in participation rate,
and hence potential regression-to-the-mean to be less likely than had
drop-out occurred in the later months of the program. The inability of employees to participate owing to lack of release time also
was a lesson learned for the employer, in their planning for future
workplace wellness programs.
A final potential limitation is that we did not analyze the
claims data statistically. Our rationale was that it is precisely the
non-Gaussian nature of claims data that renders parametric analysis
of limited value. The high-acuity events of emergency department
visits and hospital admissions are not distributed evenly across the
population of participants. Rather, it is these high cost events for a
limited number of individuals which drive up health care costs for an
entire population. These high-cost intercurrent events for individuals
are key drivers of health care costs for a population, and are measured
in absolute values.

CONCLUSIONS
We report on an employer-sponsored screening and comprehensive 12-month diabetes disease management program, in which
quantitative indices (HbA1c, body mass index) and measures of employee engagement (Health Risk reporting, Stanford Presenteeism
Scale) improved significantly. Employee hospitalizations decreased
when compared with the 12-months before and 12 months after
program intervention. As measured by PMPM claims costs for the
employer, there was only a 1.2% increase in health care costs during the program period when compared with the 12 months before,
but a jump of 8.3% in the 12 months after. Programmatic inclusion
of employees with prediabetes in an education-and-health-coaching
program also was met with significant reduction in HbA1c laboratory values. The documented outcomes of this program provided
opportunity for the employer to assess its own strategies for workplace wellness and population health. Since completion of the intensive 12-month program and analysis of our data reported herein,
the employer has integrated the lessons learned into their accredited
patient-centered medical home model at their on-site medical facility. This also includes a follow-on sustained program for focused
diabetes wellness programming that has been rolled out to a larger
employee population, with favorable indications that both employee
engagement and health outcomes have benefited.

ACKNOWLEDGMENTS
The authors of this report gratefully acknowledge the individuals who contributed so strongly to the successful execution of
this program. This includes Becky J. Cherney, Florida Health Care
Coalition, Orlando, Florida; M. Cecilia Lansang, MD, MPH, and
Judith Sallustio, Physicians Assistant; Division of Endocrinology,
University of Florida Department of Medicine; Chris Barnes and
Yang Li, University of Florida Department of Health Outcomes and
Policy; John Sposato, Lillian Grafton, and the Call Center telephonic
team, University of Florida Department of Pathology, Immunology
and Laboratory Medicine; Leslie Hall, Florida Hospital Diabetes
Institute; and Katie Dolon, Cognoscenti Health Institute. Thanks
are given especially to the anonymous employer, whose vision,


C 2014 American College of Occupational and Environmental Medicine

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

1059

JOEM r Volume 56, Number 10, October 2014

Bevis et al

enthusiasm, and support was the bedrock on which this program was
built, to Eric Dahms of CIGNA Healthcare who provided invaluable
support for analysis of claims data, and to the 118 Primary Care
Physicians in the Orlando area who, through their dedication and
skilled practice, are the ultimate providers of quality health care to
these employees. Lastly, we express our thanks to Ashley Sanders for
her assistance in finalizing statistical calculations after the untimely
passing of June Nogle on December 30, 2011.

REFERENCES
1. Claxton G, Damico A. Snapshots: Employer Health Insurance Costs and
Worker Compensation. The Kaiser Family Foundation. Available at: http://
kff.org/health-costs/issue-brief/snapshots-employer-health-insurance-costsand-worker-compensation/. Published 2011. Accessed April 18, 2014.
2. Claxton G, Rae M, Panchal N, et al. Employer Health Benefits: 2013
Annual Survey. The Kaiser Family Foundation and Health Research
& Educational Trust. Available at: http://kff.org/private-insurance/report/
2013-employer-health-benefits. Published 2013. Accessed April 18, 2014.
3. Henry J. Kaiser Family Foundation. How changes in medical technology
affect health care costs. Available at: http://www.kff.org/insurance/snapshot/
chcm030807oth.cfm. Accessed February 13, 2009.
4. Martin AB, Lassman D, Washington B, et al. Growth in US health spending remained slow in 2010; Health share of Gross Domestic Product was
unchanged from 2009. Health Aff (Millwood). 2012;31:208–219.
5. Altman D. Health Cost Growth Is Down, or Not. It Depends Who You
Ask. Kaiser Family Foundation. Available at: http://kff.org/health-costs/
perspective/health-cost-growth-is-down-or-not-it-depends-who-you-ask/.
Published 2014. Accessed April 18, 2014.
6. Horwitz JR, Kelly BD, DiNardo JE. Wellness incentives in the workplace: cost
savings through cost shifting to unhealthy workers. Health Aff (Millwood).
2013;32:468–476.
7. Gowrisankaran G, Norberg K, Kymes S, et al. A hospital system’s wellness
program linked to health plan enrollment cut hospitalizations but not overall
costs. Health Aff (Millwood). 2013;32:477–485.
8. Baicker K, Cutler D, Song Z. Workplace wellness programs can generate
savings. Health Aff (Millwood). 2010;29:304–311.
9. United States Congress, HR 3590, “Patient Protection and Affordable Care
Act”, as passed December 24, 2009; Available at: https://www.govtrack.
us/congress/bills/111/hr3590/text. Section 4303, “CDC and Employer-Based
Wellness Programs”, pp 464-465. Accessed March 23, 2010.
10. Pelletier KR. A review and analysis of the clinical and cost-effectiveness
studies of comprehensive health promotion and disease management. J Occup
Environ Med. 2011;53:1310–1331.
11. Vojta D, De Sa J, Prospect T, Stevens S. Effective interventions for stemming
the growing crisis of diabetes and prediabetes: a national payer’s perspective.
Health Aff (Millwood). 2012;31:20–26.
12. Villarivera C, Wolcott J, Jain A, Zhang Y, Goodman C. The US Preventive
Services Task Force should consider a broader evidence base in updating its
diabetes screening guidelines. Health Aff (Millwood). 2012;35–42.
13. Partnership for Prevention, U.S. Chamber of Commerce. Healthy Workforce
2010 and Beyond: An essential health promotion sourcebook for both large
and small employees. Available at: http://www.prevent.org/LBE. Published
2009.
14. Rolando L, Byrne DW, McGown PW, Goetzel RZ, Elasy TA, Yarbrough MI.
Health risk factor modification predicts incidence of diabetes in an employee
population: results of an 8-year longitudinal cohort study. J Occup Environ
Med. 2013;55:410–415.
15. Carnethon M, Whitsel LP, Franklin BA, et al. Worksite wellness programs
for cardiovascular disease prevention: a policy statement from the American
Heart Association. Circulation. 2009;120:1725–1741.
16. Thygeson NM. A health plan perspective on worksite-based health promotion
programs. Am J Prev Med. 2010;38:S226–S228.
17. U.S. Department of Health and Human Services. Healthy People 2010. 2nd
ed. Washington, DC: U.S. Government Printing Office; 2000.
18. U.S. Department of Health and Human Services. Healthy People 2020.
Washington, DC: U.S. Government Printing Office; 2010.
19. Aldana SG, Merrill RM, Price K, Hardy A, Hager R. Financial impact of
a comprehensive multisite workplace health promotion program. Prev Med.
2005;40:131–137.
20. Centers for Disease Control and Prevention. National Diabetes Fact Sheet:
General Information and National Estimates on Diabetes in the United States,

1060

21.
22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

2007. Atlanta, GA: US Department of Health and Human Services, Centers
for Disease Control and Prevention; 2008.
Fradkin JE. Confronting the urgent challenge of diabetes: an overview. Health
Aff (Millwood). 2012;31:12–19.
Centers for Disease Control and Prevention. National Diabetes Fact Sheet:
National Estimates and General Information on Diabetes and Prediabetes in
the United States, 2011. Atlanta, GA: US Department of Health and Human
Services, Centers for Disease Control and Prevention; 2011.
Goetzel RZ, Long SR, Ozminkowski RJ, Hawkins K, Wang S, Lynch W.
Cost estimates of certain physical and mental health conditions affecting U.S.
employers. J Occup Environ Med. 2004;46:398–412.
Dall T, Mann SE, Zhang Y, Martin J, Chen Y, Hogan P and the American
Diabetes Association. Economic costs of diabetes in the U.S. in 2007. Diabetes
Care. 2008;31:596–615; Erratum in Diabetes Care 2008; 31: 1271. PMID
12610059.
American Diabetes Association. Economic costs of diabetes in the U.S. in
2012. Diabetes Care. 2013;36:1033–1046.
Resnick HE, Foster GL, Bardsley J, Ratner RE. Achievement of American
Diabetes Association clinical practice recommendations among U.S. adults
with diabetes, 1999–2002: The National Health and Nutrition Examination
Survey. Diabetes Care. 2006;29:531–537. PMID 16505501.
Pelletier KR. A review and analysis of the clinical and cost-effectiveness
studies of comprehensive health promotion and disease management programs
at the worksite: Update VII 2004–2008. J Occup Environ Med. 2009;51:822–
837. PMID 19542898.
Mattke S, Serxner SA, Zakowski SL, Jain AK, Gold DB. Impact of 2 employersponsored population health management programs on medical care cost and
utilization. Am J Manag Care. 2009;15:113–120. PMID 19284808.
Merrill RM, Aldana SG, Garrett J, Ross C. Effectiveness of a workplace
wellness program for maintaining health and promoting health behaviors. J
Occup Environ Med. 2011;53:782–787. PMID 21670705.
Barham K, West S, Trief P, Morrow C, Wade M, Weinstock RS. Diabetes
prevention and control in the workplace: a pilot project for county employees.
J Public Health Manag Pract. 2011;17:233–241. PMID 21464685.
Milani RV, Lavie CJ. Impact of worksite wellness intervention on cardiac risk
factors and one-year health care costs. Am J Cardiol. 2009;104:1389–1392.
PMID 19892055.
Evaluation Report for the Polk County School Board Wellness Program,
2004–2006. Prepared by the Evaluation Committee for the PCSB, February
2008.
NCQA Leadership Profiles 2005: Focus on Diabetes. Available at:
http://www.ncqa.org/PublicationsProducts/OtherProducts/QualityProfiles/
FocusonDiabetes.aspx. Accessed April 21, 2014.
Ramsay S, Summers KH, Leong SA, Birnbaum HG, Kemner JE, Greenberg
P. Productivity and medical costs of diabetes in a large employer population.
Diabetes Care. 2002;25:23–29.
Soler RE, Leeks KD, Razi S, et al. A systematic review of selected interventions for worksite health promotion. Am J Prev Med. 2010;38:S237–
S262.
Koopman C, Pelletire KR, Murray JF, et al. Stanford presenteeism scale:
health status and employee productivity. J Occup Environ Med. 2002;44:14–
20. PMID 11802460.
Statistical Analysis Software for Professionals, Release 9 [computer software]. Cary, NC: SAS Institute Inc; [2010-11-24]. Available at: http://www
.stata.com; http://www.sas.com.
Kaufman HW, Williams FR, Odeh MA. Value of laboratory tests in
employer-sponsored health risk assessments for newly identifying health conditions: analysis of 52,270 participants. PLoS One. 2011;6:e28201. PMID
22163283.
Zhang P, Zhang X, Brown J, et al. Global healthcare expenditure on diabetes
for 2010 and 2030. Diabetes Res Clin Pract. 2010;87:293–301.
Pollack CD, Weissman GE, Lemke KW, Hussey PS, Weiner JP. Patient
sharing among physicians and costs of care: A network analytic approach
to care coordination using claims data. J Gen Intern Med. 2012;28:459–
465.
Nathan DM, Buse JB, Davidson MB, et al. Management of hyperglycemia
in type 2 diabetes: A consensus algorithm for the initiation and adjustment
of therapy: a consensus statement from the American Diabetes Association
and the European Association for the Study of Diabetes. Diabetes Care.
2006;29:1963–1972.
Fleming C. Health spending grew at an historically slow rate in 2009. Health
Affairs Blog. Available at: http://healthaffairs.org/2011/01/06. Accessed
January 6, 2011.


C 2014 American College of Occupational and Environmental Medicine

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

JOEM r Volume 56, Number 10, October 2014

43. Miller S. Double-digit health care cost increases expected to continue. Available at: http://www.shrm.org/hrdisciplines/benefits/Articles/Pages/Health
CostTrend.aspx. Published February 3, 2010. Accessed on January 6, 2011.
44. Yoder VG, Dixon DL, Barnette DJ, Beardsley JR. Short-term outcomes of
an employer-sponsored diabetes management program at an ambulatory care
pharmacy clinic. Am J Health Syst Pharm. 2012;69:69–73.
45. Walker EA, Shmukler C, Ullman R, Blanco E, Scollan-Koliopoulus M,
Cohen HW. Results of a successful telephonic intervention to improve diabetes control in urban adults: a randomized trial. Diabetes Care. 2011;34:
2–7.
46. Rongen A, Robroek SJW, van Lenthe FJ, Burdorf A. Workplace health Promotion. Am J Prev Med. 2013;44:406–415.
47. Pelletier KR. A review and analysis of the clinical- and cost-effectiveness
studies of comprehensive health promotion and disease management programs
at the worksite: 1998–2000 update. Am J Health Promot. 2001;16:107–116.
PMID 11727590.
48. Pelletier KR. A review and analysis of the clinical and cost-effectiveness
studies of comprehensive health promotion and disease management programs
at the worksite: Update VI 2000-2004. J Occup Environ Med. 2005;47:1051–
1058. PMID 16217246.
49. Ozminkowski RJ, Goetzel RZ, Smith MW, Cantor RI, Shaughnessy A,
Harrison M. The impact of the Citibank, NA, health management program
on changes in employee health risks over time. J Occup Environm Med.
2000;42:502–511.
50. Goetzel RZ, Ozminkowski RJ, Bruno JA, Rutter KR, Isaac F, Wang S. Longterm impact of Johnson & Johnson’s health & wellness program on employee
health. J Occup Environ Med. 2002;44:417–424.
51. Pelletier KR. A review and analysis of the clinical and cost-effectiveness
studies of comprehensive health promotion and disease management programs

Diabetes Wellness Care for Employees

52.

53.

54.

55.

56.

57.

58.

59.

at the worksite: Update VIII 2008 to 2010. J Occup Environ Med. 2011 [Epub
ahead of print]. PMID 22015548.
Serrano-Gil M, Jacob S. Engaging and empowering patients to manage their
type 2 diabetes Part I: a knowledge, attitude, and practice gap? Adv Ther.
2010;27:321–333. PMID 20552306.
Tsai J, Ford ES, Li C, Zhao G, Balluz LS. Physical activity and optimal
self-rated health of adults with and without diabetes. BMC Public Health.
2010;10:365. PMID 20573237.
Cancelliere C, Cassidy JD, Ammendolia C, Côté P. Are workplace health
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