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Objectives: This study evaluated the association of body mass index (BMI) with health-related
quality of life (HRQoL), health utilities, health care resource utilization, productivity, activity
impairment, and the associated costs.

Methods: Results were from the 2013 EUS (France, Germany, Italy, Spain, UK)) National Health
and Wellness Survey, a nationally representative, online survey of respondents aged =18 years.
Analyses focused on normal weight (BMI =18.5 kg/m? and BMI <25 kg/m?), overweight
(BMI =25 kg/m? and BMI <30 kg/m?), Obese Class (OC) I (BMI =30 kg/m? and BMI <35 kg/m?),
OCTI (BMI =35 kg/m?* and BMI <40 kg/m?), and OC IIT (BMI =40 kg/m?) respondents. Outcomes
included HRQoL (Short Form [SF]-36v2), health utilities (SF-six dimension [6D]), productivity
loss (Work Productivity and Activity Impairment questionnaire), and resource utilization (provider
visits, emergency room visits, and hospitalizations) in the past 6 months. Direct and indirect costs
were estimated from the literature. Generalized linear regression models predicted outcomes as a
function of BMI, adjusting for covariates (age, sex, comorbidities).

Results: Among 58,364 respondents, 46.9% were normal weight, 34.5% were overweight,
12.5% were OC 1, 4.0% were OC 11, and 2.1% were OC III. Metabolic comorbidities increased
as BMI increased. After adjustments, all three OC respondents exhibited significantly lower
HRQoL than normal weight respondents. Health utilities (normal weight: 0.720; overweight:
0.718; OC1: 0.703; OCII: 0.683; OC III: 0.662) declined with an increase in BMI (all P<<0.05 vs
normal). Among employed respondents (57.7%), overall work impairment increased as BMI
increased. Normal (vs all OCs) had lower activity impairment and fewer provider visits, lower
indirect costs (normal weight: €7,974; overweight: €7,825; OC I: €8,465; OC 11: €9,394; OC I1I:
€10,437), and lower total direct costs (normal weight: €516; overweight: €553; OC I: €583;
OC II: €605; OC III: €717), all P<<0.05.

Conclusion: Increased BMI was associated with worse HRQoL, greater comorbidities, higher
direct and indirect costs, and worse health utilities. Weight management may improve patient
outcomes.

Keywords: obesity, health-related quality of life, health utilities, metabolic comorbidities,
Europe, direct and indirect costs

Introduction

Excess weight (obese or overweight status) is increasingly being recognized as one of
the primary global health threats of the 21st century. The World Health Organization
(WHO) has reported that over 50% of the European adult population is overweight,
while a further 20% of the population is obese.! Even greater numbers of individuals
are overweight or obese in other developed countries, most notably the US.? Excess
body weight has been consistently associated with a range of negative physical
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and psychosocial outcomes. Obesity has been linked with
increased risk of morbidity and mortality across a number of
large-scale studies,*” including increased risk of two of the
most common causes of death in the developed world, heart
disease and cancer. Excess weight has also been estimated to
result in an average of 6-8 years of shortened lifespan.®

It is estimated that 20% of all cancer cases can be attrib-
uted to obesity, independent of diet.” The International
Agency for Research on Cancer® identified a compelling
relationship between obesity and a number of cancers, includ-
ing colon, kidney, and esophageal cancers for both sexes and
endometrial and postmenopausal breast cancers for women.
A more recent combined report of the World Cancer Research
Fund and American Institute for Cancer Research’ confirmed
these associations and added pancreatic cancer to the list for
both sexes. In addition to increased cancer and cardiovas-
cular risk, obese individuals also possess an increased risk
of type II diabetes mellitus, asthma, gallbladder disease,
osteoarthritis, and chronic back pain."!*!

Excess weight has also been associated with increased
symptom burden in the general populous. Research has sug-
gested an association between increasing body mass index
(BMI) and greater pain,'>!* as well as joint-related disorders
such as osteoarthritis.!® For example, in a large survey study
of more than 1 million US residents, increasing BMI was con-
sistently associated with higher self-reported pain, a finding
that existed across sexes and age groups.'’

In the psychosocial domain, obese individuals have been
reported to possess poorer quality of life and an increased
risk of certain psychiatric illnesses, most notably depression.
A long-term study reported both overweight and obese
respondents to have lower health-related quality of life
(HRQoL) compared with individuals of a healthy weight.'®
A recent meta-analysis by Luppino et al'® further detailed the
relationship between obesity and depression and noted the
potentially reciprocal nature of this association, with obesity
increasing the risk of depression and depression being predic-
tive of gaining significant weight.

Further, researchers have noted that a significant number
of those evaluated for bariatric weight-loss surgery meet
criteria for an Axis 1 disorder, most frequently depression, in
addition to significant rates of personality disorders.? While
such individuals may not be representative of the general
population, they nonetheless provide insight into the potential
negative outcomes associated with obesity. Stigmatization
and weight-based discrimination are also prominent fac-
tors that can impact the psychological well-being of obese
individuals. Weight-bias or stigma is increasingly recognized

as one such barrier to effective care in this population.
Weight-bias is pervasive and has been described as the last
socially acceptable form of discrimination.?!

The costs associated with obesity, obesity-related dis-
orders, and treatment are substantial and continue to grow
in line with population weight-gain. A European-based
review reported that obesity-related health care costs exceed
€10 billion and that obesity is a substantial burden in the
majority of the European countries.?> In Germany, obesity
was a cause of over €5 million indirect costs, with 60% of
cost being due to unpaid work time,® while Sander and
Bergemann estimated a total cost for obesity and related
comorbidities to be nearly €6 million per year.** Similar
findings have been reported among other developed coun-
tries, most notably the US,? reinforcing the need for a global
response to address this epidemic.

Whereas empirical data support the effectiveness of
treatment programs in promoting short-term weight-loss
among participants (usually 5%—7% of initial body weight),
sustainable weight-loss remains elusive, even within the most
intensive programs.?® The majority of individuals will regain
some or all of their lost weight over the course of 2 years. The
medical community has been charged with enhancing treat-
ment guidelines so that providers can better assist overweight
and obese patients to achieve their weight-loss goals.?’

Despite the epidemic of obesity currently unfolding
throughout the developed world and its widespread burden
on health care systems and individuals alike, limited research
is available regarding the direct and indirect costs of obesity
across different BMI classes in Europe. A recent 2011 review
of the economic burden of adult obesity in Europe confirmed
substantial costs associated with care and reported prelimi-
nary subgroup analyses (eg, higher costs among severe obese
individuals of higher economic standing) that may help guide
future research and policy development.?®

The objectives of the current study were to evaluate the
association of BMI with HRQoL, health utilities, health care
resource utilization, productivity loss, activity impairment,
and direct and indirect costs. This information, based on
large-scale survey methodology, will provide critical insight
into the potential broad and significant impact of obesity
among the European population.

Methods

Sample

The current study includes data from the 2013 EUS (France,
Germany, Italy, Spain, UK) National Health and Wellness
Survey (NHWS; N=62,000), a nationally representative,
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online survey of respondents aged =18 years. A random
sample, stratified by sex and age, was taken to ensure that
the demographic composition of the sample was identical to
that of the corresponding adult population in each country
as measured from the international database of the United
States Census Bureau.

The survey sample was drawn from the general popu-
lation using the Internet panel maintained by Lightspeed
Research (Warren, NJ, USA), which includes members of the
USA and EUS countries who agreed to participate in survey
research. Panel members complete in-depth demographic
registration profiles that are used to randomly sample panel
members for a survey in order to ensure a representative
sample. To ensure a representative sample, particularly in
the 65+-year-old population, online recruitment was supple-
mented by computer-assisted web interviews, where respon-
dents were recruited on the telephone and had the choice
to complete the interview on the phone or were emailed a
link to the survey to complete on their own (France =430,
Germany =840, Italy =864, Spain =667 [computer-assisted
web interview was not performed in the UK]). Institutional
review board (IRB) approval was granted by the Essex IRB
(Lebanon, NJ, USA). All respondents took part voluntarily
and provided informed consent.

This analysis profiles adult respondents by BMI
category. The NHWS asked respondents their height and
weight information, from which BMI was calculated.
Respondents who did not provide weight information or
were categorized as underweight were excluded from this
study. The following weight categories were used: normal
weight (BMI =18.5 kg/m? to BMI <25 kg/m?), overweight
(BMI =25 kg/m? to BMI <30 kg/m?), Obese Class (OC) I
(BMI =30 kg/m? to BMI <35 kg/m?), OC Il (BMI =35 kg/m?
to BMI <40 kg/m?) and OC III (BMI =40 kg/m?).”

Measures

Demographics

Survey respondents reported their country, age, sex, mari-
tal status, education level, annual household income, and
employment status.

Health characteristics

BMI was calculated from self-reported height and weight
(with an option to decline to provide their weight), and
alcohol consumption, smoking status, and exercise behaviors
were also assessed. Self-reported diagnosed comorbidity data
were used to calculate an adjusted comorbidity burden score
using the Charlson Comorbidity Index (CCI).** The greater

the total index score, the greater the comorbid burden on
the respondent.

Comorbidities

A self-reported physician diagnosis (yes/no) of type II
diabetes mellitus, hypertension, dyslipidemia, arthritis, and
depression and/or anxiety was assessed. Information on
regularly experiencing sleep apnea was also collected (“Do
you experience sleep apnea [temporary absence of breath-
ing] regularly?”).

HRQoL

HRQoL was assessed using the physical component summary
(PCS) and mental component summary (MCS) scores from the
Short Form (SF)-36v2 as well as the health utility measure (SF-
six dimension [6D]). PCS and MCS scores are normed to the
US population (M=50, SD =10), with higher scores indicating
greater HRQoL 3! The health utility score is a preference-based
single index measure for health using general population values.*
A difference greater than 3 in PCS or MCS was regarded as a
minimally important difference (MID),** and a difference greater
than 0.041 on health utilities was identified as a MID.**

Work and activity impairment

The Work Productivity and Activity Impairment question-
naire, General Health version,* consists of six items mea-
suring absenteeism (the percentage of work time missed
because of one’s health in the past 7 days), presenteeism
(the percentage of impairment experienced while at work
in the past 7 days because of one’s health), overall work
productivity loss (an overall impairment estimate that is a
combination of absenteeism and presenteeism), and activity
impairment (the percentage of impairment in daily activities
because of one’s health in the past 7 days). Only employed
respondents provided data for the work-related items, but all
respondents provided data for activity impairment. Scores
can range from 0% to 100%, with higher scores representing
greater impairment.

Health care utilization

Resource use was defined by the number of traditional health
care provider (eg, general practitioner, internist, cardiologist,
diabetologist) visits, the number of emergency room (ER)
visits (“how many times have you been to the ER for your
own medical condition in the past six months?”’), and the
number of times hospitalized (“how many times have you
been hospitalized for your own medical condition in the past
six months?”) in the past 6 months.

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2015:8
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Direct costs

Total direct costs constituted of three components, including
cost of traditional provider visits, cost of ER visits, and hospi-
talization cost. For each respondent, the number of each type
of visit (in the past 6 months) was multiplied by 2 to project
to annual number of visits and then multiplied by its average
cost. The daily cost of a hospital stay was multiplied by 3,
the median number of days for a hospital stay as found in the
2007 NHWS (the most recent NHWS survey that assessed
the number of days per hospitalization). In the EUS, direct
costs were estimated by multiplying each patient’s annualized
health care use by the average cost of that service reported
in the literature,*® and then adjusting for inflation using the
Eurostat health-related Harmonized Consumer Price Index
to 2013 values.

Indirect costs

Total indirect costs were estimated for each respondent using
the human capital method. Wages were multiplied by the
percentage of work productivity impairment and then annu-
alized to provide an estimate of the projected annual costs
associated with loss in productivity. The Work Productivity
and Activity Impairment questionnaire, General Health
version,* was used to calculate the loss in productivity (ie,
absenteeism and presenteeism). The median annual income
(18 years or older) was obtained for each EU5 country from
Eurostat 2012 annual net income figures.”” Hourly wages
were estimated by dividing annual income by the typical
number of weeks worked per year and hours worked per
week. Data on weeks and hours worked in 2012 were obtained
from the European Foundation for the Improvement of Living
and Working Conditions.* Also, indirect costs were estimated
for all employable respondents by assuming 100% missed
work for the unemployed NHWS respondents who were of
age to be employable (18—60 years).

Statistical analyses

Differences across the BMI categories were analyzed on
demographics, health characteristics, and comorbidities
using chi-square tests and/or Cochran-Armitage test for
trend for categorical variables and ANOVAs for continuous
variables. To isolate the effect of BMI on health outcomes,
multivariable regression analyses were performed to
predict health status, productivity loss, resource utiliza-
tion, and direct and indirect costs as a function of BMI
category, controlling for age, sex, diagnosed hyperten-
sion, and diagnosed depression/anxiety, and experiencing

sleep apnea regularly, and CCI scores. Given the nor-
mal distribution of the HRQoL metrics, multivariable
linear regression modeling was performed. Because of
the pronounced skew of the work productivity, activity
impairment, resource utilization, and indirect and indirect
cost (continuous measures) metrics, generalized linear
regression modeling was performed, specifying a nega-
tive binomial distribution with a log link function, which
provided a robust fit to the data. For all analyses, P<<0.05
was considered statistically significant.

Results

Bivariate

Out of the 60,221 respondents who provided weight and
height data (including underweight) in the 2013 EUS NHWS,
33.4% were overweight and 18.1% were obese. Among
58,364 (France =14,190, Germany =14,324, ITtaly =9,471,
Spain =6,762, and UK=13,617) respondents included in the
study, 46.9% were of normal weight, 34.5% were overweight,
12.5% were of OC I, 4.0% were of OC II, and 2.1% were of
OC III. OC III respondents were more likely to be female,
single, of lower household income, unemployed, current
smokers, and were likely not to exercise, compared with
the other BMI category groups. OC III respondents also
reported the highest level of comorbidity burden. Normal
weight respondents were younger, college educated, currently
employed, non-smokers, exercised, and had the lowest CCI
score compared with all obese respondents (Table 1).

In bivariate analyses, the proportion of diagnosed
type II diabetes mellitus (normal weight: 2.1%; overweight:
6.8%; OC1: 12.9%; OC 1I: 18.3%; OC I1I: 21.2%), hyper-
tension (normal weight: 10.0%; overweight: 22.8%; OC
I: 32.6%; OC II: 40.8%; OC III: 45.1%), dyslipidemia
(normal weight: 11.1%; overweight: 19.5%; OC I: 23.3%;
OC II: 24.0%; OC III: 23.3%), and arthritis (normal
weight: 7.4%; overweight: 11.2%; OC I: 15.8%; OC II:
19.0%; OC III: 20.1%) increased as BMI increased (all
P<0.001). Also, diagnosed depression and/or anxiety
and regularly experienced sleep apnea increased as BMI
increased (Figure 1).

In bivariate analyses, MCS (normal weight: 45.9; over-
weight: 47.4; OC I: 46.3; OC II: 44.4; OC 1II: 42.8), PCS
(normal weight: 52.9; overweight: 51.0; OC I: 48.4; OC 1I:
45.8; OC III: 42.5), and health utility scores declined with
an increase in obesity class (all P<<0.001). Among employed
respondents, absenteeism, presenteeism, and overall work
impairment increased as BMI increased (all P<<0.001).
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Table | Respondent characteristics by BMI category

Characteristics Normal weight  Overweight Obese class| Obese class Il  Obese class IIl  P-value
(N=27,350) (N=20,135) (N=7,268) (N=2,360) (N=1,251)
Country
France, n (%) 7,400 (27.06%) 4,588 (22.79%) 1,504 (20.69%) 453 (19.19%) 245 (19.58%) <0.001
Germany, n (%) 6,213 (22.72%) 5,044 (25.05%) 1,990 (27.38%) 691 (29.28%) 386 (30.86%)
UK, n (%) 5,574 (20.38%) 4,698 (23.33%) 2,140 (29.44%) 779 (33.01%) 426 (34.05%)
Italy, n (%) 4,942 (18.07%) 3,303 (16.40%) 899 (12.37%) 218 (9.24%) 109 (8.71%)
Spain, n (%) 3,221 (11.78%) 2,502 (12.43%) 735 (10.11%) 219 (9.28%) 85 (6.79%)
Age (years)
Mean + SD 43.64%15.93 50.76£15.19 51.05t14.64 49.93£14.41 46.98+13.86 <0.001
Sex
Female, n (%) 16,609 (60.73%) 8,415 (41.79%) 3,408 (46.89%) 1,303 (55.21%) 770 (61.55%) <0.001*
Male, n (%) 10,741 (39.27%) 11,720 (58.21%) 3,860 (53.11%) 1,057 (44.79%) 481 (38.45%)
Marital status
Single, n (%) 11,312 (41.36%) 6,330 (31.44%) 2,347 (32.29%) 864 (36.61%) 550 (43.96%) <0.001*
Married/living with partner, n (%) 16,038 (58.64%) 13,805 (68.56%) 4,921 (67.71%) 1,496 (63.39%) 701 (56.04%)
Education level
Less than college educated, n (%) 16,440 (60.11%) 13,093 (65.03%) 5,109 (70.29%) 1,728 (73.22%) 914 (73.06%) <0.001*
College educated, n (%) 10,910 (39.89%) 7,042 (34.97%) 2,159 (29.71%) 632 (26.78%) 337 (26.94%)
Annual household income
<€20,000/<£20,000, n (%) 7,690 (28.12%) 5,123 (25.44%) 2,135 (29.38%) 832 (35.25%) 510 (40.77%) <0.001
€20,000 to <€50,000/£20,000 11,528 (42.15%) 9,053 (44.96%) 3,189 (43.88%) 971 (41.14%) 467 (37.33%)
to <£40,000, n (%)
€50,000+/£40,000+, n (%) 4,228 (15.46%) 3,510 (17.43%) 1,179 (16.22%) 333 (14.11%) 167 (13.35%)
Decline to answer, n (%) 3,904 (14.27%) 2,449 (12.16%) 765 (10.53%) 224 (9.49%) 107 (8.55%)
Currently employed, n (%) 16,710 (61.10%) 11,329 (56.27%) 3,874 (53.30%) 1,178 (49.92%) 600 (47.96%) <0.001*
Retired, n (%) 4,396 (16.07%) 5,541 (27.52%) 2,047 (28.16%) 592 (25.08%) 249 (19.90%) <0.001*
Short-term disability, n (%) 85 (0.31%) 71 (0.35%) 41 (0.56%) 17 (0.72%) 12 (0.96%) <0.001*
Long-term disability, n (%) 336 (1.23%) 364 (1.81%) 216 (2.97%) 129 (5.47%) 89 (7.11%) <0.001*
Drink alcohol, n (%) 21,494 (78.59%) 15,974 (79.33%) 5,629 (77.45%) 1,708 (72.37%) 872 (69.70%) <0.001*
Smoking behavior
Non-smoker, n (%) 12,565 (45.94%) 8,385 (41.64%) 2,909 (40.02%) 910 (38.56%) 483 (38.61%) <0.001
Former smoker, n (%) 7,347 (26.86%) 7,028 (34.90%) 2,739 (37.69%) 929 (39.36%) 464 (37.09%)
Current smoker, n (%) 7,438 (27.20%) 4,722 (23.45%) 1,620 (22.29%) 521 (22.08%) 304 (24.30%)
Exercise behavior
Do not exercise, n (%) 9,517 (34.80%) 8,243 (40.94%) 3,460 (47.61%) 1,352 (57.29%) 767 (61.31%) <0.001*
Exercise, n (%) 17,833 (65.20%) 11,892 (59.06%) 3,808 (52.39%) 1,008 (42.71%) 484 (38.69%)
Charlson Comorbidity Index
Mean + SD 0.23+0.81 0.34+0.87 0.45+0.92 0.51+0.85 0.65x1.16 <0.001

Note: P-value determined with chi-square tests, with the exception of P-values marked with *, which were determined with Cochran—Armitage test for trend - which only

applies to binary variables.

Abbreviations: BMI, body mass index; SD, standard deviation.

Provider visits, ER visits, and hospitalizations also increased
as BMI increased (Table 2).

Multivariable

After adjusting for covariates, OC Il and OC III class respon-
dents exhibited significantly lower MCS (normal weight:
46.2; overweight: 46.6; OC I: 46.4; OC 1II: 45.8; OC III:
45.3) scores compared with normal weight respondents, both
P<0.05. All three OC respondents exhibited significantly
lower PCS (normal weight: 52.2; overweight: 51.3; OC I:
49.5; OC 1I: 47.4; OC III: 44.6) and health utility (normal
weight: 0.720; overweight: 0.718; OC 1. 0.703; OC II:

0.683; OC III: 0.662) scores compared with normal weight
respondents (all P<<0.05 vs normal weight). Difference on
PCS exceeds MID for OC II and III respondents compared
with normal weight respondents. Also, difference on health
utility scores exceeds MID for OC I1I compared with normal
weight respondents (Figure 2).

After controlling for confounders, no difference was found
between normal weight and OC I respondents on absenteeism
(P=0.080), but absenteeism differences were significantly
(P<<0.05) lower for normal weight vs overweight, OC I, and
class Il respondents. Among the employed (57.7%), overall
work impairment increased as BMI increased (P<<0.001 for
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Figure | Prevalence of comorbidities by BMI category.
Note: *P<<0.05 compared with normal weight.
Abbreviation: BMI, body mass index.

all OCs vs normal weight respondents). Activity impair-
ment also increased as BMI increased, with normal weight
(vs all OCs) respondents reporting significantly less activity
impairment (Figure 3).

Normal weight respondents reported significantly fewer
provider visits as compared with the three OC respondents
(23.4% more visits for OC III vs normal weight). Normal
weight respondents also reported significantly less ER visits
compared with OC III respondents (39.4% more ER visits
for OC III vs normal weight). No difference in the number of
hospitalizations was found between normal weight respon-
dents vs the three obese category respondents (Figure 4).

After adjustments, indirect costs increased as BMI
increased. OC II and III respondents were found to have

Table 2 Health outcomes by different BMI categories in the EU5

significantly greater absenteeism and presenteeism costs than
normal weight respondents. Among the employed, all three
OC respondents had significant higher indirect costs than
normal weight respondents. Assuming 100% missed work
for the unemployed respondents who were employable
(1860 years), an increase in BMI had a significant impact
on indirect costs (Figure 5).

After adjusting for covariates, total direct costs due to
provider visits, ER visits, and hospitalizations increased as
BMI increased. Overweight and all three OC respondents
had greater provider visit-related costs and total direct costs
than normal weight respondents. OC II and III respondents
were found to have significantly greater ER visit-related
costs than normal weight respondents. No difference was

Health outcomes Normal weight Overweight Obese class| Obese classll Obese class lll  P-value
(N=27,350) (N=20,135) (N=7,268) (N=2,360) (N=1,251)

SF-36v2: mental component summary 45.91+10.37 47.38+10.39  46.32+11.02 44.36x11.78 42.81+12.01 <0.001
SF-36v2: physical component summary 52.90+8.06 50.99+8.69 48.391+9.68 45.76+10.66 42.54+10.90 <0.001
Health state utility score 0.72+0.13 0.72£0.13 0.6910.13 0.6610.13 0.6310.13 <0.001
Absenteeism % (n=32,303)* 4.83£17.05 5.53+18.87 6.07+20.04 8.27423.66 11.24+£25.61 <0.001
Presenteeism % (n=31,653)* 16.00+23.31 15.63+23.20 17.60+24.40 20.37+25.46 29.20+29.80 <0.001
Overall work impairment % (n=32,303)* 19.01£27.18 19.13£27.87  21.33+29.09 25.70+31.39 34.66+33.91 <0.001
Activity impairment % 22.18+27.03 23.66+28.11 29.04+30.05 36.40+31.89 44.31£32.63 <0.001
Health care provider visits in past 6 months  4.]16+5.82 4.7416.60 5.5947.11 6.7148.16 7.67+9.81 <0.001
Emergency room visits in the past 6 months  0.19+0.99 0.19+0.86 0.20+1.02 0.2610.81 0.32+1.74 <0.001
Hospitalizations in the past 6 months 0.12+0.76 0.13+0.77 0.14+0.90 0.15£0.55 0.1940.81 0.001

Notes: *Includes employed respondents only. Data are shown as mean * SD.
Abbreviations: BMI, body mass index; SD, standard deviation; SF, short form.
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Figure 2 Health utilities as a function of different BMI categories, controlling for covariates.
Notes: Presented are adjusted means with 95% confidence intervals. Generalized linear regression models controlled for age, sex, diagnosed hypertension, diagnosed
depression/anxiety, experiencing sleep apnea regularly, and the Charlson Comorbidity Index. *P<<0.05 compared with normal weight and “exceed minimally important

difference compared with normal weight.

Abbreviations: BMI, body mass index; SF-6D, Short Form-six dimension health utilities.

found between normal weight and the hospitalization-related
costs of the three OC respondents (Figure 6).

Discussion

Obesity represents a global epidemic that imposes a
tremendous burden on health care systems and afflicted
individuals. This burden includes increased disease risk,
impaired HRQoL, and substantial direct and indirect costs.
The current study of 2013 participants found that over 50%
of the European population was overweight, in line with
estimates by the WHO' and emphasizing the critical nature
of this health threat. Overall, obesity was associated with

40%

consistently worse health outcomes across all obese weight
classes when compared with normal weight respondents.
Participants in heavier weight classes consistently reported
greater impairments in HRQoL. Similarly, the prevalence of
metabolic comorbidities and psychiatric illness (ie, depres-
sion) increased in line with increasing BMI. Most notably,
over 45% of OC III respondents reported being diagnosed
with hypertension and almost 30% reported being diagnosed
with depression and/or anxiety, thus suggesting the signifi-
cant and multifaceted burden of excess body weight.

The weight-based characteristics of participants in the
current study were in line with previous research conducted in

35%
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Mean percentage of impairment
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Activity impairment
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Work and activity impairment measures

= Normal weight
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=Obese class | m=Obese class Il =Obese class Ill

Figure 3 Work and activity impairment as a function of different BMI categories, controlling for covariates.
Notes: Presented are adjusted means with 95% confidence intervals. Generalized linear regression models controlled for age, sex, diagnosed hypertension, diagnosed
depression/anxiety, experiencing sleep apnea regularly, and the Charlson Comorbidity Index. *P<<0.05 compared with normal weight.

Abbreviation: BMI, body mass index.
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Figure 4 Resource utilization as a function of different BMI categories, controlling for covariates.

Notes: Presented are adjusted means with 95% confidence intervals. Generalized linear regression models controlled for age, sex, diagnosed hypertension, diagnosed
depression/anxiety, experiencing sleep apnea regularly, and the Charlson Comorbidity Index. *P<<0.05 compared with normal weight.

Abbreviation: BMI, body mass index.

Europe, with obesity rates (OCs I, Il and Il combined) within  study sample, possibly due to the older participant sample.*
the range reported for men and women in a European-based ~ Similar demographic characteristics and BMI rates were
systematic review of prevalence rates.” In a further study ~ found among other European-based studies, with the major-
of older German adults, there were slightly greater rates of ity of participants married, in their mid-50s and a relatively
overweight and obese participants compared to the current  even sex distribution. Minor variations in BMI distribution
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Figure 5 Indirect costs as a function of different BMI categories, controlling for covariates.

Notes: Presented are adjusted means with 95% confidence intervals. Generalized linear regression models controlled for age, sex, diagnosed hypertension, diagnosed
depression/anxiety, experiencing sleep apnea regularly, and the Charlson Comorbidity Index. *P<<0.05 compared with normal weight.

Abbreviation: BMI, body mass index.
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Figure 6 Direct costs as a function of different BMI categories, controlling for covariates.
Notes: Presented are adjusted means with 95% confidence intervals. Generalized linear regression models controlled for age, sex, diagnosed hypertension, diagnosed
depression/anxiety, experiencing sleep apnea regularly, and the Charlson Comorbidity Index. *P<<0.05 compared with normal weight.

Abbreviation: BMI, body mass index.

exist, again possibly due to differences in recruitment age
ranges.*'* The consistent burden reported among overweight
and obese individuals, including in this study, reinforces
the need for broad far-reaching interventions to address this
growing multifaceted health issue.

Similar associations between excess body weight and
impaired HRQoL have been reported in studies within
specific European countries, including Spain,* Germany,
and the UK. In Germany, a significant association was
found between obesity and impaired physical HRQoL (but
not mental HRQoL) among nearly 3,000 surveyed respon-
dents,* while Baumeister and Harter reported a significant
association between increasing weight and risk of mental
disorders using epidemiological databases.*’ In a psychomet-
ric analysis of three HRQoL measures (European Quality of
Life-5 Dimensions, European Quality of Life-visual analogue
scale, SF-6D), researchers in the UK reported, consistent
across all three measures, that excess weight was associated
with impairment in HRQoL.*

In further UK-based research, Jagielski et al examined the
association between weight, mental well-being, and HRQoL
among 263 individuals with extreme obesity (BMI =40 kg/m?
or BMI =35 kg/m? with weight-related comorbidities).*’ The
authors reported a significant negative association between
increasing weight and impairments in multiple domains of
HRQoL, as well as high rates of depression and anxiety. The
current study makes an important contribution to this line

of investigation through its analysis of multiple outcomes,
in addition to HRQoL, among representative samples across
five European countries.

Few studies have examined resource use and work
productivity among obese individuals throughout Europe.
In the current study, resource use and work-related pro-
ductivity losses were significantly greater among obese
participants compared with normal weight respondents in
the EUS. In addition, obese respondents reported greater
direct and indirect costs. Participants who were among the
OC III and employed reported almost €2,000 more indirect
costs and €200 more direct costs annually compared with
normal weight respondents. A similar high degree of burden
was reported in a German study with obese weight status
associated with €5 million indirect costs.?® Increasing BMI
was associated with significant impairments in health status
and greater work and activity-related impairment, even after
controlling for comorbid health conditions. It is therefore
clear that obesity and excess weight have a substantial impact
on the patient and the health care system at large.

These important findings highlight the impact of obesity
on health outcomes and reinforce the need for the develop-
ment and dissemination of effective weight-loss programs,
enhanced medical management of obesity, and shifts in
public policy regarding the modern food environment.
Importantly, even modest weight-loss (approximately 5% of
initial weight) has been associated with important improve-
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ments in metabolic health and is likely to also be associated
with reduced work-related impairment and reduced costs to
the health care system and society at large.

Strengths and limitations

The current study possesses many strengths, including
providing important insight into the impact of obesity in
Europe using standardized research methodology across a
large representative sample of the EUS. Further, despite the
multifaceted burden imposed by obesity, there exists a pau-
city of research pertaining to its specific impact on work pro-
ductivity and health care resource use. The results reported
here, coupled with important information on HRQoL and
psychosocial well-being among the same representative
sample, help to fill this critical gap in the literature.

However, it is important to note the limitations of this
approach and to cautiously interpret some of the findings.
Whereas Internet-based surveys are cost-effective and able
to reach a large number of potential respondents, the results
may not be generalizable to all obese adults in the EUS, as
the Internet-based study design may have limited represen-
tation of some groups. For example, older respondents who
were less comfortable with Internet-based surveys or those
individuals who were ill or hospitalized during the survey
period may be underrepresented in the current study. Further,
the data collected were self-reported by respondents, and thus
are vulnerable to recall bias and were not able to be indepen-
dently verified (eg, patient’s height, weight, and diagnosis of
comorbidities). Only three measures of resource use and two
measures of work-related productivity loss were provided in
this study, and they were assessed with respect to respondents’
health condition in general, such that precise reasons for
resource use or work-related productivity loss are unknown.
Future studies should examine a broader range of measures
(eg, prescription use costs) as well as more specific measures
sensitive to obesity and weight management.

Finally, the data reported are cross-sectional in nature
and do not allow for causal inferences to be made. Further,
whereas the BMI classification system possesses important
utility in studying population health, it is not without its
limitations.*s BMI can be biased when based on self-reported
height and weight, with individuals traditionally overes-
timating their height and underestimating their weight. In
addition, BMI classifications can be inaccurate for certain
groups (eg, professional athletes or those possessing a high
level of muscle mass).

Future research could consider alternative classifications
of weight in addition to BMI. For example, the Edmonton

Obesity Staging System was developed to provide a more
nuanced approach to weight-based classification and greater
clarity in clinical decision making.* This system incorporates
information on weight-related comorbidities, functional limita-
tions, psychological well-being, and HRQoL to provide greater
insight into the burden of excess weight. Evidence suggests
that this system may be a better predictor of mortality risk than
traditional measurements such as BMIL.*® Further research is
needed utilizing the Edmonton Obesity Staging System, and
thus, incorporating this classification tool into large-scale
population studies, such as the NHWS, is important.

Conclusion

Obesity represents a global epidemic and exerts a tremendous
burden on population health. The current study contributes
further evidence of the critical issue that excess weight rep-
resents in Europe and provides important insight into the
burden this condition imposes on those afflicted, health care
systems, and society at large. Weight management may help
improve patient outcomes.
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