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Abstract

This study evaluated the impact of an integrated population health enhancement program on employee health
risks, health conditions, and productivity. Specifically, we analyzed changes in these measures among a cohort
of 543 employees who completed a health risk assessment in both 2003 and 2005. We compared these findings
with 2 different sets of employees who were not offered health enhancement programming. We found that the
DIRECTV cohort showed a significant reduction in health risks after exposure to the program. Relative to a
matched comparison group, the proportion of low-risk employees at DIRECTV in 2005 was 8.2 percentage
points higher; the proportion of medium-risk employees was 7.1 percentage points lower; and the proportion
of high-risk employees was 1.1 percentage points lower (p � 0.001).

The most noticeable changes in health risk were a reduction in the proportion of employees with high cho-
lesterol; an improvement in diet; a reduction of heavy drinking; management of high blood pressure; improved
stress management; increased exercise; fewer smokers; and a drop in obesity rates.

We also found that a majority of employees who improved their risk levels from 2003 to 2005 maintained
their gains in 2006. Employees who improved their risks levels also demonstrated relative improvement in ab-
senteeism.

Overall, this study provides additional evidence that integrated population health enhancement positively
impacts employees’ health risk and productivity; it also reinforces the view that “good health is good busi-
ness.” (Population Health Management 2008;11:287–296)
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Introduction

EMPLOYERS PROVIDE A SUBSTANTIAL AMOUNT of compensa-
tion to their employees in the form of health insurance.1

Approximately 60% of the US population is covered by em-
ployer-sponsored health insurance.2 The cost of providing
health care benefits continues to be an important issue for
companies as indicated by a 2007 survey conducted by De-
loitte Consulting and the International Society of Certified
Employee Benefit Specialists.3 According to a 2007 Kaiser
Family Foundation survey, employers spent an average of
$3785 and $8824 for a single health plan and a family, re-
spectively, above and beyond the employee’s contribution.
The average health insurance premium increased 6.1% in
2007, and since 2001 premiums have increased 78%.4

Analysis has shown that the rising health care costs in the
United States are more related to the growing burden of ill-
ness and health risk and subsequent increased utilization of
health care services than the increase in unit price for those
health care services.5 Furthermore, direct medical expendi-
tures are just 1 component of an employer’s total health-re-
lated costs. Relative to a healthy person, an employee in poor
health is more likely to be absent from work and less pro-
ductive when he or she is at work; both of these situations
impose real costs on an employer as well as on employ-
ees.6,7,8,9,10 Several studies suggest that the costs associated
with employee absenteeism and reduced on-the-job produc-
tivity due to poor health (presenteeism) are on average 3
times more costly compared to medical and pharmacy claims
costs alone.6,11,12,13 In an analysis of claims data from 6 large
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US employers, the costs of reduced on-the-job productivity
(presenteeism) were 61% of total health-related costs, on av-
erage, for 10 different conditions, and presenteeism costs
were larger than direct medical expenditures for 9 of the 10
conditions.14

Employees who have health risks and chronic health con-
ditions tend to have relatively high medical expendi-
tures.15,16,17,18,19 Furthermore, health risks and chronic health
conditions negatively impact employee absenteeism and pre-
senteeism.6,8,9,10,11,20,21,22 Many employers, recognizing the
relationship between poor employee health and health-re-
lated costs, have responded by implementing health pro-
motion and/or disease management (DM) programs in an
effort to improve workers’ health behaviors and health, and
thereby boost profits. Health promotion programs try to im-
prove the health of the entire employee population, whereas
DM programs typically focus on individuals who have a spe-
cific disease or condition. In 2007, a national survey of 500
employers found that 82% offered health promotion pro-
grams and 68% offered DM programs. The employers indi-
cated that the most important program objectives were to
“reduce medical cost,” “reduce absence,” and “improving
health.”23

Although 90% of US worksites with over 50 employees of-
fer at least 1 health promotion program, only a small pro-
portion of employers offer comprehensive health promotion
programs.24 Results from the 2004 National Worksite Health
Promotion indicate that only 6.9% of the responding work-
sites offer a comprehensive health promotion program as de-
fined by Healthy People 2010, which by definition includes
the following elements: health education, supportive envi-
ronments, integration into organizational structure, links to
employee support services, and health screenings.25,26

In spite of the mounting evidence of a relationship be-
tween employee health and medical expenditures as well as
health-related productivity, it has been difficult to convince
some employers that worksite health promotion programs
can have a causal impact on employee health, medical ex-
penditures, and productivity. The fundamental problem is
that few employers have good data either on their workers’
health status or the outputs they produce.27,28,29 As a result,
few evaluations of employer-sponsored health promotion
programs have been scientifically rigorous.

In order to make a compelling business case for the in-
vestment in comprehensive population health enhancement
strategies, scientific and economic evidence is needed to con-
firm that these programs actually improve workers’ health,
reduce medical expenditures, and increase workers’ pro-
ductivity. In this case study, we examine the impact of an
integrated population health enhancement program on the
health risks, health conditions, and work performance of em-
ployees at DIRECTV. A subsequent paper will examine the
financial impact of the program, including the change in
medical expenditures.

Description of the integrated population health
enhancement program at DIRECTV

With the guidance of their corporate medical director, 
DIRECTV implemented an integrated population health and
enhancement strategy. In April 2003, a health risk assessment
(HRA) was distributed to all employees enrolled in a self-in-

sured health plan. Employees received a $15 gift certificate
for taking the HRA. Then, based on the risks identified from
their HRA, employees could earn a $300 credit off their
health insurance premium for the following year if they were
identified as being low risk, or if they were identified as mod-
erate or high risk and they were willing to participate in the
recommended health improvement program. Employees
also were encouraged to have their blood pressure, choles-
terol, height, and weight measured by a nurse. A total of
2098 DIRECTV employees, or 60% of those eligible, com-
pleted the 2003 HRA.

The primary health improvement program in 2003 was a
lifestyle management program. An employee was deemed
eligible for the lifestyle management program if he or she
was defined as high risk based on the HRA responses. For
example, a person who had a fasting glucose level over 110
was eligible for the prediabetes program. By October 2003,
721 employees had been deemed eligible for 1 of the 6 dif-
ferent lifestyle management programs and 503 employees
had enrolled. The enrollment figures by program were: pre-
diabetes (7), cholesterol (197), stress management (13), blood
pressure (63), smoking (92), and weight management (131).

Employees received coaching in person or on-line from a
personal coach, who was a registered nurse, a dietician,
and/or an exercise physiologist. They also received an indi-
vidual action plan that specified 6- and 12-month risk re-
duction goals (eg, quitting smoking in 6 months, losing a
specific amount of weight). The intervention included a min-
imum of 6 educational mailings and 6 phone sessions with
the personal health coach.

Also in 2003, DIRECTV decided to implement a more so-
phisticated population health and productivity management
program at its call center in Boise, Idaho. Approximately
1325 people were employed at the Boise Call Center in March
2003; most were customer service representatives. The Boise
initiative included all of the programmatic features of the
corporate-wide programs but added an innovative incentive
system for DIRECTV employees and their physicians in the
Boise area in an attempt to focus on quality of care and to
foster prevention and wellness initiatives.

The model aligned incentives and engaged physicians as
well as patients with feedback and support to meet preven-
tion and treatment, evidence-based medicine guidelines to
enhance consistency in the quality of care. For example,
based on claims data, physicians were informed of the steps
that a patient had yet to accomplish in an evidence-based
treatment plan. Physicians and their DIRECTV patients re-
ceived “quality” points according to how closely they fol-
lowed certain evidence-based clinical and prevention guide-
lines. In fact, savings were generated even after taking into
account all program costs as well as taking into considera-
tion estimated savings from benefit plan changes. A prede-
termined percentage of the program savings (medical cost
savings plus health-related productivity savings) were allo-
cated to DIRECTV employees and their physicians in pro-
portion to the quality points earned by each of them. The
employee and physician quality point incentive program ran
from April 2003 through December 2004.

In April 2004, all DIRECTV employees were again offered
financial incentives to take the HRA and participate in the
programs for which they were identified as suitable candi-
dates. The 2004 integrated population health enhancement
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initiative included 2 other significant program enhance-
ments—demand management and DM—that were offered
in addition to the lifestyle management program. All em-
ployees who took the HRA were eligible for and automati-
cally enrolled in the demand management program. This
program offered a 24 hour/7 day a week nurse help line that
allowed employees to call with questions or to seek advice
(eg, whether their health condition merited seeing a physi-
cian on an urgent basis or could wait for a scheduled visit).
In addition, employees who had the most complex and costly
medical conditions were eligible for telephonic, nurse-based
DM.

Eligibility for DM was “refreshed” each month, so that em-
ployees with recent, expensive medical treatment would be
identified for enrollment on an ongoing basis. The DM pro-
gram covered multiple chronic conditions and consisted of
evidence-based medicine coaching, care management, health
education, lifestyle management, and consultation with the
employee’s physician or other providers as needed for care
coordination. Employees in a DM program were assigned to
a primary nurse who would build an ongoing relationship
with them and help them manage their symptoms and com-
ply with their medications.

This integrated population health enhancement program
of HRAs, lifestyle management, demand management, and
DM was offered to all eligible DIRECTV employees in 2004,
2005, and 2006. To the best of our knowledge, no other large-
scale health promotion programs were offered in the Boise
area during the study period.

Methods

Data

The primary sample consists of the 543 DIRECTV em-
ployees who completed both the 2003 and the 2005 HRA
questionnaires (Table 1). When examining the persistence of
changes in health risks, we restrict the sample to the subset
of the 58 employees whose risk improved from 2003 to 2005
and who also completed the 2006 HRA.

We use 2 different comparison groups in order to evalu-
ate the impact of the integrated population health enhance-
ment programs at DIRECTV. The first is derived from a “nat-
ural flow” model developed by Edington17 that calculates
the health risks from year 1 to year 2 in a population in which
employees did not participate in a health promotion pro-
gram. Based on the baseline age, sex, and risk level distri-
bution of the DIRECTV sample, a natural flow was estimated
using Risk-Estimator™ and a modified Natural Flow Esti-
mator.™ Natural Flow Estimator is based on a longitudi-

nally, non-intervened control population of active employees
(N � 180,767) following a Markov Chain Order 2 model.30

The natural flow estimates, appropriately adjusted for base-
line risk profile, age, and sex, describes a benchmark health
risk trend over time for a population for whom there is no
intervention.

Although the DIRECTV data span 3 years (2003 to 2006),
we use the 1-year health risk transition results to represent
conservatively what may have happened to the DIRECTV
employees’ health risks if there had been no intervention.

We also use a separate comparison group to examine the
change in health conditions, health-related absences, and
presenteeism among employees who are similar to those at
DIRECTV but who did not participate in a health improve-
ment program. This comparison group was selected from the
nationally representative benchmark database of workers
from many different companies who have completed the
World Health Organization’s Health and Work Performance
Questionnaire (HPQ).31,32 Based on the 2003 DIRECTV HRA
and payroll data, we matched the baseline characteristics of
employees who subsequently completed the 2005 HRA with
1349 randomly selected respondents in the HPQ database
who were not enrolled in a health promotion program on
age, sex, job type, health risks, health conditions, health-re-
lated absences, and presenteeism. Although ideally we
would prefer a comparison group that filled out HRAs over
a 2-year rather than a 1-year period, we used the HPQ data-
base-matched employees as a counterfactual for the DI-
RECTV intervention.

Variable description

Information on health risks, health conditions, health-re-
lated absences, and productivity were obtained from em-
ployees’ responses to the HRA and HPQ questions. We mul-
tiplied an employee’s response to the following question by
12 to estimate their annual number of health-related ab-
sences: “In the past 4 weeks (28 days), how many days did
you miss an entire work day because of your problems with
your physical or mental health?”a The productivity question
was worded as follows: “Using the same 0 to 10 scale (where
0 is the worst job performance anyone could have at your
job and 10 is the performance of the top worker), how would
you rate your overall job performance on the days you
worked during the past 4 weeks?”

We count the number of health risks for each employee in
2003, 2005, and 2006 using responses from the HRA and,
when available, clinical measures such as a person’s
recorded blood pressure, cholesterol level, height, and
weight. We adopt health risk definitions that are similar to
those used by Edington,17 Burton et al,16 and Musich et al.b,33

Definitions of the 12 health risks are reported in Table 2. Fol-
lowing Edington,17 we define employees with 0–2 health
risks as “low” risk, those with 3–4 health risks as “medium”
risk, and those with 5 or more health risks as “high” risk.
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TABLE 1. BASELINE DEMOGRAPHICS OF

THE DIRECTV EMPLOYEE SAMPLE

n 543

Percent female 58.9%
Mean age (years) 37.6
Percent �35 years old 42.3%
Percent 35–44 years old 35.8%
Percent 45–54 years old 18.0%
Percent �55 years old 3.9%

aEmployees were also asked to indicate how many days they
missed part of a work day, which we interpret as one-half of a full
day when estimating annual health-related absences.

bMusich et al include an indicator for whether a person regularly
uses a seatbelt as well as a self-reported measure of a person’s life
satisfaction. Although these measures are not available in our study,
we do include a measure of whether a person’s diet is healthy.



Procedure

We examined trends in health risks, health conditions,
health-related absences, and on-the-job productivity (pres-
enteeism) among DIRECTV employees who completed the
HRA in both 2003 and 2005. We performed internal and ex-
ternal comparisons to try to identify the impact of the health
improvement program. The internal analysis compared the
change in outcomes for employees who experienced an im-
provement or reduction in health risks to employees who ex-
perienced no change in health risks and, separately, em-
ployees whose health risks worsened. The specific outcomes
of interest are changes in health conditions, health-related
absences, and employees’ assessments of their on-the-job
productivity (presenteeism). The external analysis compared
changes in health risks between DIRECTV employees and
the “unmanaged” employees from Edington’s Natural Flow
Estimator,17 and changes in health conditions, health-related
absences, and presenteeism. We conduct 2-sided hypothesis
tests and, depending on the statistic, report significance at
the .05, .01, or .001 level.

Results

Aggregate health transitions

In Fig. 1, we show the risk level transitions for DIRECTV
employees from 2003 to 2005. We find that 87.2% of low-risk
employees in 2003 remained low risk in 2005, 11.3% moved
to medium risk, and 1.5% moved to high risk. For employ-
ees with medium risk at baseline, 30.2% remained at medium
risk, 59.5% moved to low risk, and 10.3% moved to high risk.
For employees with high risk at baseline, 52.8% remained at
high risk, 25.0% moved to medium risk, and 22.2% moved
to low risk. These results show a strong population move-

ment from higher to lower risk levels with minimal reverse
flow.

In Table 3, we report the distribution of health risk levels
among the DIRECTV employees for 2003 and 2005. We also
report the modeled risk levels based on the natural flow of risk
in a matched comparison group without interventions. In 2003,
391 employees were identified as low risk, 116 as medium risk,
and 36 as high risk. In 2005, the overall risk distribution for
these employees improved with 418 at low risk, 88 at medium
risk and 37 at high risk. The actual DIRECTV risk distribution
in 2005 is statistically different from the projected natural flow
distribution for the matched comparison group, which was es-
timated to have 374 low-risk, 127 medium-risk, and 43 high-
risk employees. We found that the DIRECTV cohort showed
a significant improvement after exposure to the program. Rel-
ative to a matched comparison group, the proportion of low-
risk employees at DIRECTV in 2005 was 8.1 percentage points
higher, the proportion of medium-risk employees was 7 per-
centage points lower, and the proportion of high-risk em-
ployees was 1.1 percentage points lower—�2 (2, n � 543) �
17.99, P � .001. If we accept the Edington data as providing a
legitimate benchmark comparison, it appears that the inte-
grated population health enhancement program led to a re-
duction in the health risks of the DIRECTV employees.

Transitions in specific health risks

In Table 4, we report the percentage of employees who
had a particular health risk in 2003 who no longer had that
risk in 2005. For example, of the 71 people with high cho-
lesterol in 2003, 84.5% no longer reported high cholesterol in
2005. There were other strikingly large reductions for fatty
diet, heavy drinking, high blood pressure, and an overall
self-reported health rating of poor.
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TABLE 2. DEFINITION OF HEALTH RISKS

Health risk measure Health risk criteria

Alcohol More than 14 drinks per week
Blood pressure Diastolic 89 mmHg or systolic �139 mmHg
Obesity Body mass index �30
Cholesterol Total blood cholesterol 239 or self-reported

as having high cholesterol
Existing medical problem Heart condition, diabetes, cancer, or bronchitis
Fatty diet Person chooses high-fat food most or all of

the time
Health-related illness days Annualized health-related absences �5
Perception of health Self-reported fair or poor
Physical activity Person avoids walking or exertion, or

occasionally exercises sufficiently to cause
heavy breathing, or exercises enough to
breathe heavily/perspire for 10–60 minutes
per week

Smoking Currently a smoker
Stress During past 3 months, person has felt

overwhelmed with pressure or stress a
“moderate amount of time” or more

Overall risk levels
Low risk 0–2 individual health risks
Medium risk 3–5 individual health risks
High risk �5 individual health risks

Source: Edington DW. Emerging research: A view from one research center. Am J Health Promot.
2001;15:341–349.



We now explore whether the improvement in health risks
was due to changes in health behaviors. A number of stud-
ies in the medical literature have found that improvement in
exercise and diet contribute to reductions in obesity, high
blood pressure, high cholesterol, and the incidence of de-
pression.34,35,36,37,38 In order to shed some light on how
DIRECTV employees achieved the reduction in health risks,
in Table 5 we examine the relationship between changes in
exercise and dieting behavior between 2003 and 2005, on the
one hand, and changes in the 4 health conditions mentioned
earlier. As reported in the first 2 rows of Table 5, 35 of the
543 DIRECTV employees had a body mass index (BMI)
greater than 30 in 2003, and thus were categorized as obese,
but were able to reduce their BMI to below 30 by 2005.
Among this group, 22.9% did not exercise regularly in 2005,
down considerably from 34.3% in 2003 (P � .01). By contrast,
employees who experienced no change in obesity between
2003 and 2005 generally exercised less in 2005 than 2003 (the
second row of Table 5).

A similar pattern occurred for blood pressure: Employees
experiencing an improvement between 2003 and 2005 were
more likely to begin exercising regularly relative to all other

employees. Likewise, people who eliminated high blood
pressure or high cholesterol experienced a more substantial
improvement in their diet, as measured in percentage points,
than people who experienced no change or worsened. This
analysis indicates that changes in risk factors are interrelated:
An improvement in exercise and/or diet may trigger im-
provements in obesity, blood pressure, and/or cholesterol
management.

Persistence of changes in health risks

Employers will be more likely to invest in worker health
if programs are able to achieve permanent, or at least per-
sistent, health improvements. In Table 6 we explore whether
the improvements in health risks at DIRECTV persisted be-
yond 2005. There were 58 employees whose health risks im-
proved between 2003 and 2005 and who completed the 2006
HRA. Seventy-nine percent of the 43 employees who transi-
tioned from a medium risk in 2003 to a low risk in 2005 re-
mained at low risk in 2006 (the “northwest” cell of Table 6).
This indicates a considerable degree of persistence. Although
the sample sizes are smaller, the same patterns emerge in the
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52.8%
N = 543 employees 

High Risk10.3%

25.0%30.2%

Medium Risk 1.5%
22.2%

11.3%

59.5%

Low Risk
Low Risk = 0-2 risks
Med Risk = 3-4 risks
High Risk = 5+ risks 87.2%

FIG. 1. Risk level transitions for DIRECTV employees from 2003 to 2005.

TABLE 3. DISTRIBUTION OF HEALTH RISK LEVELS FOR DIRECTV EMPLOYEES COMPARED WITH THE NATURAL FLOW MODEL

2005 actual vs. 2005 model*

Difference
Natural flow (percentage

2003 2005 2005 model Difference (#) points)

Low risk 391 (72.0%) 418 (77.0%) 374 (68.9%) 44 8.1%
Medium risk 116 (21.4%) 88 (16.2%) 126 (23.2%) �38 �7.0%
High risk 36 (6.6%) 37 (6.8%) 43 (7.9%) �6 �1.1%
Total 543 (100%) 543 (100%) 543 (100%)

*x2 (2, n � 543) � 17.99 (P � .001)

DIRECTV actual



second and third rows of Table 6. All 5 people who transi-
tioned from a high risk in 2003 to a medium risk in 2005 re-
mained a medium risk or further improved to a low risk in
2006. Likewise, none of the 6 people who transitioned from
high to low risk in 2005 returned to high-risk status in 2006.

Changes in health conditions

A person who reduces his or her health risks may experi-
ence fewer acute episodes of a chronic condition, and/or less
severe acute episodes of a chronic condition. In Table 7 we
report the percentage of DIRECTV employees who reported
having each of 11 different health conditions in 2003 and
2005, based on self-reports from the HRA. Most of the con-
ditions are chronic. If a person reports having the condition
in 2003 but not in 2005, we interpret this as a situation in
which the severity of the condition has improved sufficiently
that the person is not experiencing debilitating symptoms or
effects. Between 2003 and 2005 the self-reported prevalence
for 8 of the 11 conditions decreased. We found a substantial
decrease in prevalence for allergy, asthma, and depression;
a modest decrease for migraine, obesity, gastroesophageal
reflux disease (or GERD), cancer, and bronchitis/emphy-
sema; and an increase for diabetes, anxiety, and arthritis.

We present the trend in health condition prevalence in the
matched comparison group on the right-hand side of Table
7. In the comparison population, prevalence rates decreased
for 6 of 10 measured health conditions, increased for 3 con-
ditions and one condition (migraine) remained the same. It
is notable that the decreases in condition prevalence rate
among the comparison population were generally smaller in
magnitude than the DIRECTV population. Further analysis
reveals that the change in health condition prevalence rates
among the DIRECTV workers is statistically different at the
1% significance level from the change among the compari-
son population for each condition except diabetes.

Diabetes was one of the conditions that became more
prevalent. Although we cannot determine with certainty, this
finding may actually represent a positive effect of the inter-
vention. The program identified previously undiagnosed in-
dividuals who had health risks for diabetes. This may have
prompted them to visit their physician and subsequently to
obtain an early diagnosis of diabetes rather than presenting
with an acute event or breakthrough symptoms.

Effect of health improvements on work performance

In Fig. 2 we report the mean number of estimated annual
health-related absences per DIRECTV employee for 2003 and
2005 separately for groups based on the change in their risk
level between 2003 and 2005, as well as for employees in the
comparison group for 2005 and 2006. Health-related ab-
sences remained constant between 2005 and 2006 in the
matched comparison group. By contrast, DIRECTV employ-
ees whose risks decreased between 2003 and 2005 experi-
enced a reduction of 3.5 health-related absence days per year,
on average, during that time period. Health-related absences
increased among DIRECTV employees whose risks re-
mained the same (from 11.0 days to 24.1 days, on average)
or whose risks increased (from 5.4 days to 24.2 days, on av-
erage) between 2003 and 2005. The reduction in absences
among the DIRECTV workers whose risks decreased is sta-
tistically different at the 1% significance level from the
change among DIRECTV workers who remained a medium
or a high risk.

We present results for presenteeism in a similar format in
Fig. 3. As with absences, there was little change in employ-
ees’ self-assessed on-the-job productivity among the com-
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TABLE 4. PERCENTAGE OF DIRECTV EMPLOYEES

WHO ELIMINATED A HEALTH RISK BETWEEN

2003 AND 2005 (BASED ON HRA SELF-REPORT)

Those without the
Number reporting risk in 2005

Health risk the risk in 2003 (%)

Fatty diet 185 83.8
Obesity 162 22.8
Lack of exercise 150 40.7
High blood pressure 83 68.7
High cholesterol 71 84.5
Trouble sleeping 65 38.5
Smoking 52 34.6
Poor health 32 59.4
Stress 29 44.8
Heavy drinking 23 82.6

HRA, health risk assessment.

TABLE 5. RELATIONSHIPS BETWEEN CHANGES IN HEALTH RISKS BETWEEN 2003 AND 2005*

Lack of exercise Fatty diet

Change in status between Number of 2003 2005 2003 2005
2003 and 2005 people (%) (%) (%) (%)

No longer obese (based on BMI) 35 34.3 22.9 48.6 11.4
Everybody else 508 25.4 29.5 31.9 6.9
Eliminated high blood pressure 56 44.6 39.3 53.6 7.1
Everybody else 479 24.0 28.4 30.5 7.1
Eliminated high cholesterol 53 28.3 32.1 47.2 1.9
Everybody else 483 25.9 29.0 31.5 7.9
No longer report being depressed 54 48.1 48.1 46.3 11.1
Everybody else 476 23.7 27.3 31.7 6.9

* � the change between 2003 and 2005 in the proportion of people who have a lack of exercise or have a fatty diet is statistically different
from the change for “everybody else” at the P � .01 significance level.

BMI, body mass index.



parison group over a 1-year period. Although DIRECTV em-
ployees whose risks improved or stayed the same experi-
enced smaller on-the-job productivity reductions than em-
ployees whose risks worsened between 2003 and 2005, the
productivity changes are not statistically significant between
any of these groups of employees.

Discussion

This paper examines the impact of DIRECTV’s integrated
population health enhancement program on its employees’
health risks, health conditions, and productivity between
2003 and 2005. Overall, the program appears to have im-
proved the health of the workforce and mitigated a com-
pany-wide increase in health-related absences. Specifically,
after exposure to the program, DIRECTV employees had im-
proved health risks as demonstrated by a large shift in health
risks from higher to lower risk levels. Furthermore, they had
a significantly better health risk profile than a matched com-
parison group. A higher number of employees were in the
low-risk level and fewer employees were in the medium-
and high-risk levels than would have been expected by a nat-

ural flow of risk transition without intervention. Further-
more, the improvement is persistent; almost 80% of the em-
ployees who transitioned from medium to low risk between
2003 and 2005 maintained a low-risk status in 2006.

The most noticeable changes in health risks were: a re-
duction in the proportion of employees with high choles-
terol, an improvement in diet, a reduction in heavy drink-
ing, management of high blood pressure, improved stress
management, increased exercise, fewer smokers, and a drop
in obesity rates. We also found some evidence that employ-
ees who began exercising more regularly and/or reduced
their fatty intake were more likely to experience an im-
provement in obesity, blood pressure, cholesterol manage-
ment, and/or depression.

For reasons that were beyond the scope of the study, self-
reported productivity decreased between 2003 and 2005 for
DIRECTV employees relative to an external benchmark
matched control group. However, among DIRECTV em-
ployees, health-related absences decreased among the sub-
set of workers whose health risks improved between 2003
and 2005 relative to workers whose risks stayed the same or
worsened.

The results of this case study are consistent with other re-
search projects that demonstrate the positive impact of 
integrated population health enhancement strategies39,40 on
lowering health risks in a workforce. The DIRECTV corpo-
rate-wide integrated population health enhancement pro-
gram included HRA, lifestyle management, demand man-
agement, and DM, along with the alignment of financial
incentives around quality and prevention for employees and
physicians at the Boise call center site. Our assessment is that
this type of integrated population health enhancement pro-
gram can yield sustained health behavior change and health-
risk reduction.

Some additional elements of the DIRECTV integrated
population health enhancement program have not been an-
alyzed yet. Further insights regarding the trends in total
health-related costs (including medical/pharmacy costs, pre-

INTEGRATED POPULATION HEALTH ENHANCEMENT 293

TABLE 6. PERSISTENCE OF RISK TRANSITIONS FOR EMPLOYEES

WHOSE RISKS IMPROVED BETWEEN 2003–2005 
(% OF EMPLOYEES, BY 2003–2005 TRANSITION, 
WHO ACHIEVED A SPECIFIC 2006 RISK LEVEL)

2003 to 2005
transition Low Medium High

Medium to low 79% 19% 2%
(n � 43)

High to medium 40% 60% 0%
(n � 5)

High to low 67% 17% 17%
(n � 6)

TABLE 7. CHANGE IN HEALTH CONDITIONS AMONG DIRECTV EMPLOYEES AND A MATCHED COMPARISON GROUP*

DIRECTV employees Comparison group
(n � 532) (n � 1349)

Change Change
2003 2005 (Pct pts) 2003 2005 (Pct pts)

Allergy 49.40% 23.60% �25.80% 36.25% 34.54% �1.71%
Asthma 13.50% 7.30% �6.20% 3.34% 2.97% �0.37%
Migraine 15.10% 10.70% �4.40% 9.71% 9.71% 0.00%
Depression 17.90% 10.00% �7.90% 9.34% 8.67% �0.67%
Obesity 28.60% 25.70% �2.90% 33.95% 36.55% 2.60%
GERD 8.30% 6.40% �1.90% 12.23% 13.57% 1.34%
Cancer 2.50% 0.40% �2.10% 2.30% 2.08% �0.22%
Bronchitis/Emphysema 3.40% 0.80% �2.60% N/A N/A N/A
Diabetes 5.10% 5.80% 0.70% 4.82% 5.86% 1.04%
Anxiety 7.90% 10.20% 2.30% 4.97% 4.67% �0.30%
Arthritis 7.10% 12.20% 5.10% 15.05% 13.57% �1.48%

* � the change in prevalence between 2003 and 2005 among the DIRECTV workers is statistically different from the change among the com-
parison group at the P � .01 significance level.

GERD, gastroesophageal reflux disease.



senteeism, absenteeism, disability, and workers’ compensa-
tion costs) for DIRECTV will be reported in a subsequent 
paper.

Overall, this study provides additional evidence that in-
tegrated population health enhancement positively impacts

employee health risks and productivity. To the extent that
the DIRECTV results can be generalized, employers can use
this study to support the business case for investing in the
health of their workforce as it will translate into improved
productivity, which is a leading indicator of business per-
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FIG. 2. Annual health-related absences by change in risk level (2003 to 2005 for DIRECTV; 2005 to 2006 for Comparison
Group). Note: “Low-Low” refers to employees who were low risk in both 2003 and 2005. *Change in absences between
2003 and 2005 is statistically different than the change among the “no change without low-low” group (P � .01).

FIG. 3. Self-reported productivity by change in risk level (2003 to 2005 for DIRECTV; 2005 to 2006 for Comparison Group).
Note: “Low-Low” refers to employees who were low risk in both 2003 and 2005



formance. Furthermore, it reinforces the view that “good
health is good business.”

Acknowledgments

We thank Himaya Veazie of DIRECTV for providing ac-
cess to data on DIRECTV and reviewing the article for the
accuracy of program elements. We also thank Dr. Dee Ed-
ington and staff of University of Michigan’s Health Man-
agement Research Center for providing matched compari-
son data.

Disclosures

The authors, Ron Loeppke, Sean Nicholson, Michael Tai-
tel, Matthew Sweeney, Vince Haufle, and Ronald C. Kessler,
disclosed no conflicts of interest.

References

1. Jenson J. Spending by Employers on Health Insurance: A Data
Brief (RL22735). [Electronic version]. Washington, DC: 
Congressional Research Service; 2007. Available at:
�http://digitalcommons.ilr.cornell.edu/key_work-
place/323/�. Last accessed October 3, 2008.

2. DeNavas-Walt C, Proctor BD, Smith J. U.S. Census Bureau,
Current Population Reports, P60-233. Income, Poverty, and
Health Insurance Coverage in the United States: 2006. Wash-
ington, DC: U.S. Government Printing Office; 2007.

3. Deloitte Consulting LLP. 2007 top 5 total rewards priorities.
Available at: �http://www.deloitte.com/dtt/cda/doc/
content/us_consulting_hc_trprioritiessurvey2007_021407
(2).pdf�. Last accessed October 3, 2008.

4. Claxton G, Gabel J, DiJulio B. Health benefits in 2007: pre-
mium increases fall to an eight-year low, while offer rates
and enrollment remain stable. Health Aff. 2007;26:1407–1416.

5. Thorpe KE. Factors accounting for the rise in health-care
spending in the United States: the role of rising disease
prevalence and treatment intensity. Public Health. 2006;120:
1002–1007.

6. Loeppke R, Taitel M, Richling D, et al. Health and produc-
tivity as a business strategy. J Occup Environ Med.
2007;49:712–721.

7. Berger ML, Howell RA, Nicholson S, Sharda CE. Investing
in healthy human capital. J Occup Environ Med. 2003;45:
1213–1225.

8. Stewart WF, Ricci JA, Chee E, Hahn SR, Morganstein D. Cost
of lost productive work time among US workers with de-
pression. JAMA. 2003;289:3135–3144.

9. Burton WN, Conti D, Chen C. The role of health risk factors
and disease on worker productivity. J Occup Environ Med.
1999;4:863–877.

10. Collins JJ, Baase CM, Sharda CE, et al. The assessment of
chronic health conditions on work performance, absence,
and total economic impact for employers. J Occup Environ
Med. 2005;47:547–557.

11. Loeppke R, Hymel PA, Lofland JH. Health-related work-
place productivity measurement: general and migraine-spe-
cific recommendations from the ACOEM expert panel. J Oc-
cup Environ Med. 2003;45:349–359.

12. Loeppke R, Hymel P. Good health is good business. J Occup
Envrion Med. 2006;48:533–537.

13. Edington DW, Burton WN. Health and productivity. In: Mc-
Cunney RJ, ed. A Practical Approach to Occupational and En-
vironmental Medicine. Philadelphia, PA: Lippincott; 2003:
40–152.

14. Goetzel RZ, Long SR, Ozminkowski RJ, Hawkins K, Wang
S, Lynch W. Health, absence, disability, and presenteeism
cost estimates for certain physical and mental health condi-
tions affecting US employers. J Occup Environ Med.
2004;46:398–412.

15. Conti DJ, Burton WN. The impact of depression in the work-
place. J Occup Environ Med. 1994;36:983–988.

16. Burton WN, Chen C, Conti DJ, Schultz AB, Edington DW.
Measuring the relationship between employees’ health risk
factors and corporate pharmaceutical expenditures. J Occup
Environ Med. 2003;45:793–802.

17. Edington DW. Emerging research: a view from one research
center. Am J Health Promot. 2001;15:341–349.

18. Yen L, Schultz A, Schnueringer E, Edington DW. Financial
costs due to excess health risks among active employees of
a utility company. J Occup Environ Med. 2006;48:896–905.

19. Goetzel RZ, Anderson DR, Whitmer RW, Ozminkowski RJ,
Dunn RL, Wasserman J. The relationship between modifi-
able health risks and health care expenditures: an analysis
of the multi-employer HERO health risk and cost database.
J Occup Envrion Med. 1998;40:843–854.

20. Burton WN, Pransky G, Conti DJ, Chen CY, Edington DW.
The association of medical conditions and presenteeism. J
Occup Envrion Med. 2004;46:S38–S45.

21. Boles M, Pelletier B, Lynch W. The relationship between
health risks and work productivity. J Occup Environ Med.
2004;46:737–745.

22. Burton WN, Chen CY, Conti DJ, Schultz AB, Edington DW.
The association between health risk change and presen-
teeism change. J Occup Environ Med 2006:48:252–263.

23. Parry T. When economic self-interest fails. IBI Research In-
sights 2007.

24. Childress JM, Lindsay GM. National indications of increasing
investment in workplace health promotion programs by large-
and medium-size companies. NC Med J. 2006;67:449–452.

25. Linnan L, Bowling M, Childress J, et al. Results of the 2004
national worksite health promotion survey. Am J Public
Health. 2008;98:1–7.

26. U.S. Department of Health and Human Services. Healthy
People 2010. Available at: �http://www.healthypeople.
gov�. Last accessed October 3, 2008.

27. Goetzel R. The financial impact of health promotion and dis-
ease prevention programs: why is it so hard to prove value?
Am J Health Promot. 2001;15:277–280.

28. Anderson DR, Sexner SA, Gold DB. Conceptual framework,
critical questions, and practical challenges in conducting re-
search on the financial impact of worksite health promotion.
Am J Health Promot. 2001;15:281–288.

29. Gold M, Siegel JE, Russell LB, et al, eds. Cost-Effectiveness in
Health and Medicine. Oxford: Oxford University Press; 1996.

30. Park J, Jee SH, Edington DW. Assessment of possible impact
of a health promotion program in Korea from health risk
trends in a longitudinal observed cohort. Popul Health Metr.
2004;2:1–10.

31. Kessler RC, Barber C, Beck A, et al. The World Health Or-
ganization Health and work performance questionnaire
(HPQ). J Occup Environ Med. 2003;45:156–174.

32. Kessler RC, Ames M, Hymel PA, et al. Using the World
Health Organization health and work performance ques-
tionnaire (HPQ) to evaluate the indirect workplace costs of
illness. J Occup Environ Med. 2004;46:S23–S37.

33. Musich S, McDonald T, Hirschland D, Edington DW. Ex-
amination of risk status transitions among active employees
in a comprehensive worksite health promotion program. J
Occup Environ Med. 2003;45:393–399.

INTEGRATED POPULATION HEALTH ENHANCEMENT 295



34. Babyak M, Blumenthal JA, Herman S, et al. Exercise treat-
ment for major depression: maintenance of therapeutic ben-
efit at 10 months. Psychosom Med. 2000;62:633–638.

35. He J, Whelton PK, Appel LJ, Charleston J, Klag MJ. Long-
term effects of weight loss and dietary sodium reduction on
incidence of hypertension. Hypertension. 2000;35:544–549.

36. Miller WC, Koceja DM, Hamilton EJ. A meta-analysis of the
past 25 years of weight loss research using diet, exercise or
diet plus exercise intervention. Int J Obes. 1997;21:941–947.

37. Stefanick ML, Mackey S, Sheehan M, Ellsworth N, Haskell
WL, Wood PD. Effects of diet and exercise in men and post-
menopausal women with low levels of HDL cholesterol and
high levels of LDL cholesterol. N Engl J Med. 1998;339:12–20.

38. Whelton SP, Chin A, Xin X, He J. Effect of aerobic exercise
on blood pressure: a meta-analysis of randomized, con-
trolled trials. Ann Intern Med. 2002;136:493–503.

39. Algatt-Bergstrom P, Markson L, Murray R, Berger ML. A
population-based approach to asthma disease management.
Dis Manag Health Outcomes. 2000;74:179–186.

40. National Business Group on Health and Watson Wyatt.
Building an effective health & productivity framework.
Available at: �http://www.watsonwyatt.com/research/
deliverpdf.asp?catalog�2007-US-0216&id�x.pdf�.

Address reprint requests to:
Ron Loeppke, M.D.

Alere
5166 Remington Dr.

Brentwood, TN 37027

E-mail: Ron.Loeppke@Alere.com

LOEPPKE ET AL.296



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Web Coated \050Ad\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /ACaslon-AltBold
    /ACaslon-AltBoldItalic
    /ACaslon-AltItalic
    /ACaslon-AltRegular
    /ACaslon-AltSemibold
    /ACaslon-AltSemiboldItalic
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /ACaslon-SwashBoldItalic
    /ACaslon-SwashItalic
    /ACaslon-SwashSemiboldItalic
    /ACaslonExp-Bold
    /ACaslonExp-BoldItalic
    /ACaslonExp-Italic
    /ACaslonExp-Regular
    /ACaslonExp-Semibold
    /ACaslonExp-SemiboldItalic
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /ATTorino-Bold
    /ATTorino-Condensed
    /Americana
    /Americana-Bold
    /Americana-ExtraBold
    /Americana-Italic
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AvantGarde-Bold
    /AvantGarde-BoldObl
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-CondBold
    /AvantGarde-CondBook
    /AvantGarde-CondDemi
    /AvantGarde-CondMedium
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGarde-ExtraLight
    /AvantGarde-ExtraLightObl
    /AvantGarde-Mdm
    /AvantGarde-Medium
    /AvantGarde-MediumObl
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-Italic
    /BauerBodoni-Roman
    /Belwe-Bold
    /Belwe-Condensed
    /Belwe-Light
    /Belwe-Medium
    /BelweT-LighItal
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BiffoMT
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldCondensed
    /Bodoni-BoldItalic
    /Bodoni-Book
    /Bodoni-BookItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bodoni-PosterItalic
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BorderPi-OneFiveOneFiveNine
    /BrushScript
    /Carta
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /Century-Bold
    /Century-BoldCond-DTC
    /Century-BoldCondItalic-DTC
    /Century-BoldCondensed
    /Century-BoldCondensedItalic
    /Century-BoldItalic
    /Century-Book
    /Century-BookCond-DTC
    /Century-BookCondItalic-DTC
    /Century-BookCondensed
    /Century-BookCondensedItalic
    /Century-BookItalic
    /Century-Light
    /Century-LightCond-DTC
    /Century-LightCondIta-DTC
    /Century-LightCondensed
    /Century-LightCondensedItalic
    /Century-LightItalic
    /Century-Ultra
    /Century-UltraCond-DTC
    /Century-UltraCondIta-DTC
    /Century-UltraCondensed
    /Century-UltraCondensedItalic
    /Century-UltraItalic
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /CenturyExpanded
    /CenturyExpanded-Italic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CgTorinoOutline
    /Cheltenham-Bold
    /Cheltenham-BoldCond
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookCond
    /Cheltenham-BookCondItalic
    /Cheltenham-BookItalic
    /Cheltenham-Light
    /Cheltenham-LightCond
    /Cheltenham-LightCondItalic
    /Cheltenham-LightItalic
    /Cheltenham-Ultra
    /Cheltenham-UltraItalic
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClarendonBT-BoldCondensed
    /ClarendonBT-RomanCondensed
    /CompactaBoldPlain
    /CompactaItalicPlain
    /CompactaOnlShaD-ReguItal
    /CooperBlack
    /CooperBlack-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /DINEngschrift-Alternate
    /EdwardianScriptITC
    /ElectraLH-Bold
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /Fenice-Bold
    /Fenice-BoldOblique
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FranklinGothic-Book
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-CondensedOblique
    /FranklinGothic-Demi
    /FranklinGothic-DemiOblique
    /FranklinGothic-ExampleNumber
    /FranklinGothic-ExtraCond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /Futura-CondExtraBoldObl
    /Futura-Condensed
    /Futura-CondensedBold
    /Futura-CondensedBoldOblique
    /Futura-CondensedExtraBold
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-CondensedOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Mdm
    /Futura-MdmCnd
    /Futura-MdmCndItl
    /Futura-MdmItl
    /Futura-Oblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaBoldModified
    /FuturaBoldObliqueModified
    /FuturaEF-DemiBold
    /FuturaEF-DemiBoldObl
    /FuturaModified
    /FuturaObliqueModified
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBold-ScholasticLg
    /GillSans-ExtraBold-ScholasticSm
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GillSansExtraBoldItalic
    /GillSansUltraBoldItalic
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Goldwater
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-BoldItalicOsF
    /Goudy-BoldOsF
    /Goudy-ExtraBold
    /Goudy-Heavyface
    /Goudy-HeavyfaceItalic
    /Goudy-Italic
    /Goudy-ItalicOsF
    /Goudy-SC
    /GoudyCatalog-Itl
    /GoudyCatalog-Rgl
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-ExtraCompressed
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /Humanist521BT-Roman
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /ItcEras-Bold
    /ItcEras-Book
    /ItcEras-Demi
    /ItcEras-Light
    /ItcEras-Medium
    /ItcEras-Ultra
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /Linoscript
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaSans
    /LucidaSans-Bold
    /LucidaSans-Italic
    /Machine
    /MediciScript
    /Minion-Black
    /Minion-Bold
    /Minion-BoldItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /Minion-SwashDisplayItalic
    /Minion-SwashItalic
    /Minion-SwashSemiboldItalic
    /MinionExp-Black
    /MinionExp-Bold
    /MinionExp-BoldItalic
    /MinionExp-DisplayItalic
    /MinionExp-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Regular
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Modern735BT-RomanA
    /Modern880BT-Bold
    /Modern880BT-Italic
    /Modern880BT-Roman
    /NewBaskerville-Black
    /NewBaskerville-BlackItalic
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-BoldItalicOsF
    /NewBaskerville-BoldSC
    /NewBaskerville-Italic
    /NewBaskerville-ItalicOsF
    /NewBaskerville-Roman
    /NewBaskerville-SC
    /NewBaskerville-SemiBold
    /NewBaskerville-SemiBoldIta
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /Nofret-Bold
    /Nofret-BoldItalic
    /Nofret-Italic
    /Nofret-Light
    /Nofret-LightItalic
    /Nofret-Medium
    /Nofret-MediumItalic
    /Nofret-Regular
    /Novarese-Bold
    /Novarese-BoldItalic
    /Novarese-Book
    /Novarese-BookItalic
    /Novarese-Medium
    /Novarese-MediumItalic
    /Novarese-Ultra
    /OCRA
    /OCRB
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /PalaceScriptMT
    /PalaceScriptMT-SemiBold
    /Palatino-Black
    /Palatino-BlackItalic
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-BoldItalicOsF
    /Palatino-BoldOsF
    /Palatino-Italic
    /Palatino-ItalicOsF
    /Palatino-Light
    /Palatino-LightItalic
    /Palatino-Medium
    /Palatino-MediumItalic
    /Palatino-Roman
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /RomanaBT-Bold
    /RomanaBT-Roman
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-BoldItalicOsF
    /Sabon-BoldOsF
    /Sabon-Italic
    /Sabon-ItalicOsF
    /Sabon-Roman
    /Sabon-RomanSC
    /SmileyFace
    /Sonata
    /StoneInformal
    /StoneInformal-Bold
    /StoneInformal-BoldItalic
    /StoneInformal-Italic
    /StoneInformal-Semibold
    /StoneInformal-SemiboldItalic
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /StoneSerifTn4
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Techno
    /TimelessCyrillic-Bold
    /TimelessCyrillic-Light
    /TimelessCyrillic-LightIta
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSC
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesEuropa-Bold
    /TimesEuropa-BoldItalic
    /TimesEuropa-Italic
    /TimesEuropa-Roman
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-Italic
    /ToonRoman
    /TorinoModern-Bold
    /TorinoModern-BoldItalic
    /TorinoModern-Italic
    /TorinoModern-Roman
    /Trajan-Bold
    /Trajan-Regular
    /Univers
    /Univers-Black
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-BlackOblique
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlack
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-ExtraBlackObl
    /Univers-LightOblique
    /Univers-LightUltraCondensed
    /Univers-Oblique
    /UniversityRoman
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents for RR Donnelley Book plants. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


