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Abstract Obesity poses important burdens not only on the
individuals whose quality of life is reduced but on national
welfare systems that have to face growing premature mor-
tality rates, increase healthcare expenditures to treat obesity-
related diseases, and earmark vast amounts of healthcare
resources for prevention. The main goal of this paper is to
analyze the relationship between excess body weight and
different dimensions of health-related quality of life for
people 16 years and older and to identify the health dimen-
sions most affected by excess weight. We have drawn data
from the Catalonia Health Survey (2006). Our results reveal a
relationship between excess weight and health-related quality
of life. Even after controlling for socio-economic status and
objective health variables, excess weight is shown to have a
significant negative effect on health-related quality of life.
Subjects responses revealed that the negative effect of excess
weight was felt the strongest in the health-related quality of
life dimensions of mobility and pain/discomfort. Our results
indicate there are important differences among gender and
age groups. Women and older people are more likely to suffer
from the negative consequences of excess weight.

Keywords Body weight - Obesity - Health-related quality
of life - Self-perceived health

J. Oliva-Moreno (X))

Departamento de Analisis Econémico, CIBER en Salud Publica
y Epidemiologia-CIBERESP and Red tematica de investigacion
cooperativa en envejecimiento y fragilidad (RETICEF), Facultad
de Ciencias Juridicas y Sociales de Toledo-Analisis Econémico
y Finanzas, Universidad de Castilla La-Mancha, Cobertizo de
San Pedro Martir s/n. 45071, Toledo, Spain

e-mail: juan.olivamoreno@uclm.es

A. Gil-Lacruz
Universidad de Zaragoza, Zaragoza, Spain
e-mail: anagil@unizar.es

JEL Classifications D12 - H30 - 110 - I18

Introduction

Obesity and overweight generate a considerable loss of
potential life years and quality-adjusted life years lost
(QALYs), in addition to direct and indirect costs. Direct
costs of obesity and overweight include inpatient and
outpatient care, rehabilitation and nonmedical costs. Indi-
rect costs are huge and wide ranging: sick days, sick leave,
early retirement and mortality, among others [1-7].

Against this background, there is no doubt that obesity is
a challenge for public health authorities in many countries.
The World Health Organization (WHO) has focused
attention on the growing rate of people who are overweight
or obese, and has labeled the situation as an epidemic [8].
Furthermore, prevalence among children has grown over
the last 20 years to the extent that their figures mirror those
of the adult population [9]. National and international
health authorities are presently faced with the two-pronged
task of designing effective strategies to deal with the
negative consequences of obesity for today’s society and to
curb its ill effects in the future.

Although figures on the prevalence of overweight and
obesity vary depending on the source consulted (WHO,
International Obesity Task Force, etc.), they all concur in
that the rate of overweight or obesity among populations in
wealthy countries is on the rise. In Europe, the prevalence
has tripled in the last two decades. It was estimated that if
measures were not taken, by 2010, 150 million adults (20%
of the population) and 15 million children and adolescents
(10% of the population), would be obese in the European
region of the WHO, Spain being no exception [10-12]. The
National Survey of Health carried out in Spain in 2006
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indicates that 38 and 16% of the adult population, and 19
and 9% of children, are overweight and obese, respectively.

Although there are several ways of defining and measure
obesity, the most usual is to present a body mass index
(BMI) above 30 kg/m”. This situation would represent a
strong risk factor for illnesses such as type 2 diabetes,
coronary artery disease, neurological disease, gastrointes-
tinal disease and tumors (prostate and colon cancer in men
and breast, uterine, ovarian and endometrial cancer in
women). Although heated controversy has arisen as to the
number of deaths than can be attributed to obesity due to
issues concerning methodologies assessing causality and
risk factors [13-15], estimates by Banegas et al. [16] place
the number of deaths in the European Union (UE-15) in
1997 attributable to excess weight between 279,000 and
401,000 (8% of total deaths). An analysis carried out by the
Swedish National Institute of Public Health concluded that
in the European Union, 4 and 1% of Quality-Adjusted Life
Years are lost because of obesity and a lack of physical
activity. In other words, a total of 5% compared to 9%
attributable to smoking [17].

Several studies carried out on the general population
have focused on Health-Related Quality of Life (HRQOL)
in obese people [18-22] finding that people with over-
weight and obesity have lower HRQOL than people with a
normal body weight.

In Spain, there is no strong evidence linking obesity to
HRQOL. Spain is a Mediterranean country that has a high
number of hours of sunlight and good weather (climatic
conditions that are favorable to exercise) and a special diet
(the Mediterranean diet), considered to be one of the key
factors explaining the increased longevity among the
Spanish population. However, over the last two decades,
Spain has become one of the countries where the obesity
epidemic has grown most rapidly, and the rates in children
are of particular concern. In Spain, there is no strong evi-
dence linking obesity to HRQOL. Aside from the study
carried out by Lopez—Garcia et al. [23], for people 60 years
old and older, no studies have been carried out on the
relationship between quality of life and excess weight in
Spain. The main goal of this article is to analyze the
relationship between excess body weight and different
dimensions of health-related quality of life for people
16 years and older and to identify the health dimensions
most affected by excess weight.

Methods
Study subjects and data source

We have drawn 9,226 observations from the Health Survey
of Catalonia (ESCA). The ESCA participants were
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residents of Catalonia who were not undergoing hospital-
ization at the time the survey was conducted. Subjects had
spent most of the years residing in family dwellings that
were their habitual or permanent residences. Data were
collected and analyzed by territorial division.

The ESCA used the EQ-5D, which consists of five
dimensions: mobility, self-care, usual activities, pain/dis-
comfort and anxiety/depression. HRQOL is measured on
three levels in regard to functional state (no health prob-
lems, some health problems and extreme health problems),
resulting in 243 aggregate combinations. Participants were
surveyed on the five dimensions of EQ-5D and each
observation was translated to a single health score using the
Spanish time trade-off (TTO) value set [24, 25]. The
Spanish value set have scores ranging from —0.653 to 1,
where 1 corresponds to a perfect state of health and 0
corresponds to death.

Explanatory variables are provided on socio-economic
characteristics (gender, age, Spanish nationality, marital
status, level of education, employment status and income
level), risk factors arterial hypertension, diabetes mellitus,
high cholesterol), BMI and diagnosed diseases (vascular
illness, rheumatic disease, digestive illness, mental illness,
osteomuscular disease) and undergoing hospitalization.
The weight/height classification was determined using a
commonly accepted method, whereby individuals with a
BMI lower than 18.5 were considered underweight, indi-
viduals with a BMI between 18.5 and 24.9 kg/m” were
considered normal weight, between 25 kg/m* and 29.9 kg/
m’ were overweight and a BMI equal to or exceeding
30 kg/mz, were classified as obese. Persons in this latter
group were further classified as having obesity that was
either class T (30 kg/m? < BMI < 35 kg/m?) or class IT or
III (BMI > 35 kg/m?) [24]. Underweight subjects were
excluded due to their low number and distinct behavior
pattern.

Given both the recent literature demonstrating gender
and age differences in HRQOL [19, 26-28] and recent
debate on whether estimations should include comorbidity
variables as explanatory factors [5], we carry out addi-
tional analyses by gender and by gender and age (Agel:
1544 years old; Age2: 45-64 years old; Age3: 65 years
old or older). As obesity is a risk factor for a large
number of diseases, excluding these variables would mean
that the estimated effect of obesity on HRQOL might
include the influence of omitted illnesses, so the param-
eter of obesity might be overestimated. On the other hand,
including them could in fact result in an underestimation
of the impact of obesity on HRQOL because to some
degree it would have already been included in the diag-
nosed disease. In our main analysis, we have opted to
provide estimations twice, with and without diagnosed
diseases. The importance of this empirical strategy is
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twofold. Firstly, we will obtain a range of the impact of
overweight and obesity on HRQOL. Secondly, we will
observe how robust the results are.

The empirical framework was selected based on the
nature of the endogenous variables. We use the ordinary
least square technique (OLSQ) for analyzing the relation-
ship between HRQOL (values from the Spanish TTO based

Table 1 Descriptive analysis of survey data (ESCA 2006)

on the EQ-5D value set) and BMI. Additionally, we define
each EQ-5D dimension (mobility, self-care, usual activi-
ties, pain/discomfort and anxiety/depression) as dichoto-
mous variables that takes the value 1 if the individual has
suffered from any problem related to each dimensions, and
0 otherwise. We carry out five independent probit estima-
tions, one for each dimension.

Men Women

Agel: Age2: Age3: Agel: Age2: Age3:

15-44 years  45-64 years 65 years 15-44 years  45-64 years 65 years

old old old or older  old old old or older
HRQOL-EQ5D (TTO set value) 0.95 0.89 0.78 0.93 0.81 0.60
EQ-5D: mobility problems (1:yes/0:no), % 3.35 12.43 37.99 3.90 19.31 55.28
EQ-5D: self-care problems(1:yes/0:no), % 1.36 3.44 12.60 1.43 4.90 24.67
EQ-5D: problems related to daily activities 3.32 9.39 22.58 4.09 15.50 42.36

(1:yes/0:no), %

EQ-5D: pain or discomfort (1:yes/O:no), % 15.12 30.53 49.54 2291 47.87 70.40
EQ-5D: anxiety or depression (1:yes/0:no), % 9.49 16.14 19.91 16.45 32.77 39.65
Normal weight, % 54.44 29.50 32.11 73.91 44.29 38.94
Overweight, % 37.28 50.87 50.72 19.01 37.22 40.90
Obesityl (30 < BMI < 35), % 6.77 16.54 14.88 5.27 13.60 15.83
Obesity2 (BMI > 35), % 1.51 3.08 2.28 1.81 4.90 4.32
Spanish nationality, % 87.61 95.44 97.45 87.86 95.83 98.14
Non-Spaniard, % 12.39 4.56 2.55 12.14 4.17 1.86
Married/Partner, % 39.27 81.09 79.70 48.89 77.43 45.68
Single, % 58.06 11.00 7.57 45.67 7.71 6.68
Widow, % 0.12 1.65 11.10 0.41 6.66 46.08
Divorced/separated, % 2.55 6.26 1.63 5.03 8.20 1.56
Without studies, % 2.70 9.12 36.77 2.28 13.92 52.74
Primary studies, % 17.09 28.79 36.51 13.27 31.78 32.01
Secondary studies, % 63.47 45.64 19.79 60.16 41.98 12.48
College studies, % 16.74 16.45 6.92 24.29 12.33 2.77
Employed, % 81.34 77.87 2.74 69.23 50.95 1.31
Unemployed, % 4.32 5.91 0.26 6.07 5.35 0.56
Sick leave/maternity leave, % 2.21 7.84 5.29 2.75 6.22 5.15
Housewife, % 0.10 0.18 0.26 10.36 33.08 43.69
Student, % 11.84 0.04 0.00 11.48 0.05 0.00
Pensioner, % 0.20 8.15 91.38 0.11 4.22 47.78
Osteomuscular diseases, % 26.03 9.39 60.31 35.90 64.64 15.33
Respiratory diseases, % 7.14 14.13 21.41 7.47 8.39 28.69
Digestive diseases, % 4.64 15.02 25.07 4.34 13.78 36.78
Mental illness, % 7.86 9.61 17.43 15.52 32.18 29.15
Vascular diseases, % 2.50 8.27 30.03 2.17 7.03 15.38
Hospital stay, % 3.87 9.39 15.93 4.78 7.98 15.33
Number of observations 2,338 1,401 1,033 2,032 1,228 1,194

We have also included an income variable that distributes the population simple by income quintiles
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The estimation design of HRQOL (i indexes individu-
als) is summarized as follows:

HRQOL,; = SocioDemo;¢ + BodyWeight;p
+ Diseases;y + v; (1)

HRQOL,; indicates individual self-perception of health,
SocioDemo; is a vector of socio-demographic
characteristics (gender, age, Spanish nationality, marital
status, level of education, employment status and income
level), BodyWeight; control for body weight with four
dummy variables (Normal weight, Overweight, Obesity1
(30 < BMI < 35) and Obesity2 (BMI > 35), Normal
weight being the reference variable), Diseases; is a vector
of diagnosed problems (vascular illness, rheumatic disease,
digestive illness, mental illness, osteomuscular disease and
undergoing hospitalization) and v; is a zero-mean
disturbance term. The key parameter of interest is ¢
because in absence of technical problems, such as
endogeneity or unobserved heterogeneity, it provides
information on the causal effect of body weight on an
individual’s self-perception of health. The fundamental
challenge in using observational data to estimate ¢ is the
possibility that even after controlling for observed
characteristics, the unobserved determinants (v;) may vary
with the health factor BodyWeight,. Our initial response to
this challenge is simple: we repeat estimations including
and excluding a very rich set of observed characteristics of
diagnosed health problems (Diseases;). Within the
conceptual economic framework, and in light of the
insights of other social science research, it is natural to
expect that diagnosed health problems are important
determinants of both HRQOL; and BodyWeight;. For
example, people with osteomuscular problems may be
more likely to report excess weight and to perceive their
state of health as worse. Controlling for a range of
diagnoses  health  problems reduces unobserved
heterogeneity and improves our estimates of ¢. However,
we are also aware that including these variables in the
estimations introduces a severe problem of endogeneity.
We do not analyze the estimated parameters of these
variables because they may reflect bias. The importance of
this strategy lies on the fact that if the estimation of ¢ is
robust, its value will not vary significantly for the variables
we consider in the model. At the same time, we will be also
able to define intervals with minimum and maximum
values of the estimated parameters, depending we include
or exclude Diseases;

Following this structure and taking into account the
dichotomous nature of the EQ-5D dimensions, the esti-
mation of EQ-5D dimensions (i indexes individuals and j
indexes each one of the five domains) is defined as it
follows:
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EQ — 5Dj; = SocioDemo; §; + BodyWeight;d;

+ Diseases;o; + u;;

EQ _ 5D L, ifH;>0
Y710, otherwise

(2)

EQ-5D%*; indicates the unobserved propensities to
suffer from any problem included in the health-related
quality of life survey (EQ-5D). As mentioned above, the
key parameters of interest are J; because they provide
information on the causal effect of body weight on the
dimension j of the EQ-5D. Based on the same line of
reasoning, we employ the same empirical strategy with and
without the vector Diseases;.

Results

The sample contains an equal number of men and women.
Distribution by age is as follows: 47% between 15 and
44 years old, 29% between 45 and 64 years old, and 24%
older than 64 years old. A descriptive analysis of means by
age and gender reveal that women and older people give
themselves a lower score for health and report more health
problems than men and younger people. For example, 9
and 16% of men and women aged between 15 and 44 years
old suffer from anxiety or depression compared to 16 and
40% of men and women older than 64 years old. Moreover,
the data also reveals that gender differences are markedly
greater for older population groups. Regarding BMI,
women and younger people control their weight better than
men and older people. For example, 37 and 19% of men
and women aged between 15 and 44 years old are over-
weight versus 51 and 41% of men and women older than
64 years old (see Table 1).

Table 2 shows the OLSQ estimated coefficients of
BodyWeight for HRQOL, where Normal weight is the
reference category. Results from Table 2 reveal statisti-
cally significant differences in health-related quality of life
for women with normal weight in relation to their over-
weight and obese counterparts. Excess weight is negatively
correlated with self-perception of health, and more
importantly, the greater the excess weight, the worse is the
self-perception of health. For men, there is only empirical
evidence that obese men perceive their health worse than
men with normal weight. Gender differences reveal that
excess weight is a stronger predictor of self-perceived
health for women than for men. In addition, excess weight
has an increasing negative effect on women’s health
according to age group. After adjusting for Diseases, the
magnitudes of estimated coefficients lose intensity and
significance, as would be expected. Intensity ranges drop
by between one-third and one half of the previous
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Table 2 OLSQ coefficients for the estimation of HRQOL
Without diseases With diseases
Men Women Men Women
Coefficients Std. Err. Coefficients Std. Err. Coefficients Std. Err. Coefficients Std. Err.
All ages
Overweight -0.0009 0.0058 —0.0354%#%%* 0.0096 0.0045 0.0053 -0.0119 0.0086
Obesity1 —0.0231** 0.0106 —0.0788*** 0.0155 -0.0065 0.0096 —0.0409%** 0.0137
Obesity2 —0.0761%*** 0.0261 —0.1514%%* 0.0290 —0.0501** 0.0230 —0.1061%#** 0.0265
Pseudo R? (%) 24.90 28.02 36.91 42.64
N. observations 4,772 4,454 4,772 4,454
Agel
Overweight 0.0007 0.0044 -0.0192* 0.0102 0.0040 0.0041 -0.0116 0.0089
Obesity -0.0181 0.0121 -0.0136 0.0179 -0.0074 0.0103 -0.0024 0.0158
Obesity2 —0.0514%* 0.0257 —0.0708** 0.0363 -0.0351 0.0247 -0.0496 0.0345
Pseudo R2 30.00 10.17 39.26 27.99
N. observations 2,338 2,032 2,338 2,032
Age2
Overweight -0.0097 0.0112 —0.0305%** 0.0148 —0.0041 0.0105 —0.0030 0.0132
Obesity| -0.0157 0.0172 —0.1000%*%*%* 0.0270 —0.0048 0.0154 —0.0502%*%* 0.0231
Obesity2 -0.0537 0.0357 —0.1195%%*%* 0.0449 —0.0420 0.0322 -0.0726* 0.0412
Pseudo R2 23.87 23.79 36.97 40.14
N. observations 1,401 1,228 1,401 1,228
Age3
Overweight 0.0096 0.0199 —0.0556%** 0.0241 0.0044 0.0177 -0.0237 0.0219
Obesity1 -0.0400 0.0277 —0.0898*:#* 0.0298 -0.0194 0.0262 -0.0505* 0.0274
Obesity2 -0.1553* 0.0907 —0.24827%## 0.0580 -0.1210% 0.0696 —0.1871%** 0.0529
Pseudo R2 13.04 11.88 29.76 28.78
N. observations 1,033 1,194 1,033 1,194

We have included Spanish nationality, marital status, education level, employment status and income level as control variables. We have also
included osteomuscular diseases, respiratory diseases, digestive diseases, mental problems, vascular diseases and hospital stay as objective health

proxies

We have carried out the Inflation Variance Factor test (VIF) and there is no empirical evidence of muticolineality problems

Higher value, better self-perceived state of health
*##% *% and * indicate significance levels of 1, 5 and 10%

estimated parameters. Results show strong differences to
women with normal weight to obese women, and men with
normal weight to men with chronic problems of obesity.
When estimations by age and gender subpopulation group
are repeated, results remain statistically significant for
women, whereas for men only two (out of nine) coeffi-
cients are statistically significant. Estimations for females
by age group confirm that the negative influence of excess
weight on self-perception of health increases with the age
of the woman. This empirical evidence loses strength when
we control for Diseases. (See Table 2).

Table 3 completes earlier results. The dimension most
strongly association with excess weight was mobility,

followed by pain/discomfort. For example, overweight
women and men are 8 and 2% more likely than their
normal weight counterparts to suffer from mobility prob-
lems. The percentages increase to 29 and 19% when we
compare obese men and women with their normal weight
counterparts. Empirical evidence also points to a positive
correlation between excess weight and other problems of
EQ-5D for women (in order of importance: anxiety/
depression, problems related to daily life activities and
self-care problems), whereas for men there is near no
additional empirical significance. Estimations with the
vector Diseases and by age population group change results
in the same manner as for HRQOL. (See Table 4).
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Table 4 Marginal effect of probits models for the estimation of EQ-5D health problems (1 = yes; 0 = no) with diseases
Mobility problems Self-care problems Problems related to Pain/discomfort Anxiety/depression
daily activities
Men Women Men Women  Men Women Men Women Men Women
All ages
Overweight 0.0099 0.0581***  —0.0002 0.0040 -0.0018 0.0207* -0.0032  0.0494**  -0.0147 -0.0170
Obesity 1 0.0388*** 0.1237*** —0.0014 0.0043 0.0026 0.0356%*  0.0222 0.0758***  —0.0260*  0.0015
Obesity2 0.1440%**  0.2426%**  (0.0287** 0.0349**  0.0305* 0.0419* 0.0907*  0.1115**  -0.0039 0.0789%*
Wald Chi2 852.57 1,110.30  333.11 522.92 675.32 1,031.95 1,103.17  1,340.78 1,006.01 1,312.85
Pseudo R2 31.65 36.39 25.71 28.82 31.74 33.34 25.07 29.74 29.15 29.51
N. 4,772 4,454 4,568 4,281 4,772 4,454 4,772 4,454 4,772 4,454
observations
Agel
Overweight ~ —0.0022 0.0292#** 0.0002 0.0046 -0.0031 0.0219%**  -0.0262*  0.0434* 0.0066 -0.0175
Obesity1 -0.004 —-0.0059 -0.0026 0.0010 -0.0049 0.0015 -0.0208  -0.0231 0.0058 —0.0294
Obesity2 0.0674*** 0.1176*** 0.0185* 0.0076 0.0120 0.0463**  0.0970*  0.0201 0.0296 0.0639
Wald Chi2 116.74 119.04 111.35 71.94 193.92 193.51 294.07 365.91 353.32 400.44
Pseudo R2 16.85 17.17 27.78 19.11 37.15 27.44 16.89 18.04 24.96 22.59
N. 2,332 1,860 2,126 1,850 2,336 2,032 2,336 2,032 2,336 2,030
observations
Age2
Overweight  0.0190 0.0672%** 0.0037 0.0011 0.0050 —-0.0039 0.0334 0.0400 -0.0279 —-0.0449
Obesity1 0.0684*** 0.1307*** 0.0107 0.0018 0.0113 0.0478* 0.0023 0.1058**  —0.0449*  0.0397
Obesity2 0.2110%**  0.2821*** 0.0046 0.0163 0.0143 -0.0226 0.0711 0.0879 —0.0341 0.0351
Wald Chi2 213.53 244.63 90.47 151.78 207.09 262.13 325.45 356.08 367.69 437.70
Pseudo R2 26.18 26.53 26.30 24.86 31.76 30.84 24.45 28.49 35.00 3431
N. 1,399 1,227 1,375 1,227 1,399 1,227 1,399 1,227 1,399 1,227
observations
Age3
Overweight  0.0362 0.0620* -0.0014 0.0119 -0.0065 0.0148 0.0014 0.0178 -0.0567**%  0.0024
Obesity1 0.0965* 0.2174%**  -0.0162 0.0226 0.0071 0.0338 0.1283**  0.0644* -0.0672*%  —0.0252
Obesity2 0.2168* 0.2743*%% 0.1697***  0.1585 0.1367* 0.1598 0.1247 0.1413**  -0.0161 0.1146
Wald Chi2 186.69 222.06 Not 172.39 Not 211.13 225.17 248.12 286.47 356.29
available available
Pseudo R2 16.46 16.24 17.05 13.33 17.01 13.78 18.53 19.15 30.18 26.18
N. 1,031 1,194 1,033 1,194 1,031 1,194 1,031 1,194 1,031 1,194

observations

We have included Spanish nationality, marital status, education level, employment status and income level as control variables. We have also
included osteomuscular diseases, respiratory diseases, digestive diseases, mental problems, vascular diseases and hospital stay as objective health

proxies

We have calculated the Variance and Covariance Matrix of the estimated parameters (VCE). There is no empirical evidence of muticolineality
problems. For the purpose of simplicity, standard errors are not included; however, these results are available upon request

*##% *% and * indicate significance levels of 1, 5 and 10%

Conclusions and discussion

The study of the Spanish case is relevant because not even
the occurrence of positive environmental factors, such as
Mediterranean diet and weather, have stopped the inter-
national tendency of adopting lifestyles that promote
obesity. In fact, Spain has become one of the countries

where the obesity rates have grown most rapidly, especially
among children.

The results of this study support a significant inverse
relationship between BMI and HRQL. Our empirical
results are not only statistically significant, but given the
magnitudes of the negative effect of overweight and
obesity on the quality of life, they are also clinically
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important. Our results confirm that the loss of health-
related quality of life is clearly correlated with obesity, and
this correlation is magnified in the case of women and the
elderly. The observed changes in HRQOL are much higher
than the values often cited in international literature as the
minimal clinically important difference where responder
definitions for the EQ-5D TTO ranged from 0.074 to 0.08
[29, 30]. Results that are statistically and clinically sig-
nificant might be robust enough to serves as the basis for
health policies that benefit general population groups. In
addition, obesity is associated with significant worsening in
the EQ-5D dimensions relating to mobility and pain/dis-
comfort, and may be associated with problems with per-
forming usual activities and mental problems (anxiety/
depression), especially among women.

The negative association between excess weight and
HRQOL is stronger and more significant for women than
for men. For women, there is also empirical evidence that
excess weight influences the self-perception of health more
in older women than in their younger counterparts. Many
problems derived from overweight and obesity might not
be perceived as painful at early stages of life as at later
stages, and the decline may be especially true for women.
Among women, obesity contributes to a more rapid and
serious deterioration in the EQ-5D dimensions related to
mobility and pain/discomfort. It may also be associated
with mental problems (anxiety/depression) and/or prob-
lems in performing usual activities. Consequently, elderly
women represent a vulnerable population group [31-33].
One plausible explanation for this result may be that at
postmenopausal ages, certain health diagnosed problems,
but also undiagnosed, (such as bone decalcification, muscle
loss or inflammatory problems) get worse with overweight.
For instance, in the elderly, decreased muscle mass (sar-
copenia) and increased fat mass (obesity) may contribute to
get worse physical functions [34]. Compared with women
with a healthy body composition, obese women were more
likely to experience difficulties with most of the physical
functions assessed [35]. Moreover, the skeletal muscle
mass adjusted for both height and body weight was a sig-
nificant predictor of mobility limitation in a large sample of
elderly men and women, where limitations were shown to
be more intense for women [36]. A similar case can be
made for the concurrence of obesity and the storage of
excess fat in tissues other than adipose tissue, including
liver and skeletal muscle tissues, which can lead to local
insulin resistance or stimulate inflammation. Obesity-
induced inflammatory changes in adipose tissue and liver
support the growing recognition that obesity is character-
ized by a state of chronic low-level inflammation [37]. In
spite of these explanations, the reasons for gender differ-
ences in the self-reported assessment of functional limita-
tions are very complex. Studies may need to consider men
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and women separately, because how BMI relates to func-
tion is tied to gender [38]. Further research is needed to
evaluate how changes in weight and body composition
during middle and old age affect functional status.

It is worth bearing in mind that the effects of obesity are
to a great extent manifest in the illnesses for which it is a
risk factor, and when the effects of these illnesses are
controlled for statistically, it is assumed that the effect of
obesity on HRQOL for the given illness may be “watered
down” or underestimated. Nevertheless, it is noteworthy
that even after controlling for the mentioned illnesses, in
the case of women, obesity exhibits a clear negative and
significant association with perceived health. Our results
are consistent with HRQOL studies on populations in dif-
ferent countries [22, 23, 39], where the association between
obesity and quality of life is always significant and nega-
tive for women. In men, the significance is lower. Never-
theless, when we remove the statistical control on the effect
of diagnosed diseases, there obesity still has a significant
and negative effect on HRQOL, even in men.

Although the negative effects on quality of life are
greatest among the elderly, children and adolescents are the
usual targets of policy makers. Health prevention policies
aim to reduce the prevalence of obesity among children for
two reasons: on one hand, obese children tend to be obese
adults [40, 41], and on the other hand, obesity during
adolescence is positively correlated with health problems
in adulthood. In addition, the growing rate of childhood
obesity is not a trend limited to Spain, but is also seen in
other European countries and even worldwide [42], which
is why the conclusions of this study may be of international
interest. Lessons might be drawn from the experiences of
other countries that started to address the problem of high
obesity rates before Spain. For example, health information
and communication strategies can enhance population
awareness about the benefits of healthy eating and physical
activity; fiscal measures can promote the adoption of
healthy diet recommendations by increasing the price of
unhealthy foods and reducing the cost of healthy foods rich
in fiber; and regulatory measures, such restricting chil-
dren’s access to unhealthy foods at schools, might have a
positive influence on their state of health when they
become adults [43]. With this in mind, public health
messages should promote a healthy weight at all ages [44].
In France, a Mediterranean country which, like Spain, has
traditionally had low rates of obesity, it has also been
necessary to promote messages on nutrition, such as the
importance of eating fresh fruit and vegetables often. In
terms of equality, food stamp policy has reduced health
inequalities, whereas reductions in the VAT have increased
them. In terms of efficiency, VAT reductions have had
more health benefits than food stamps policies. Taking into
account invested resources and obtained results,
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information campaigns have been the most cost-effective
policies. Lastly, market forces, such as marketing strate-
gies, might limit the impact of public health policies
designed to promote the consumption of fresh fruits and
vegetables [45]. There are also programs that have proven
effective for specific groups, such as incorporating exercise
in children’s play [46-51] or adopting a healthy diet plan
for senior citizens [52]. However, the key question of how
to create a balance between the intake and burning of
calories through exercise remains unanswered. In general,
long-term multicomponent weight management programs
have been shown to lead to weight loss in overweight or
obese adults. However, little weight is lost and weight
regain is common [53]. As a consequence, although cost-
effectiveness studies offer some evidence that weight
management programs are likely to be cost-effective,
caution is required due to a number of limitations in the
studies. The steps taken to combat obesity across the globe
and its multidimensional nature, makes a single gold
standard impossible. Nevertheless, the success of policies
depends on a combination of measures that take into
account cultural, economical and social aspects. Because
the increase in obesity rates are the result of cultural,
social, economical and technological influences (sedentary
jobs, the cheap prices of food rich in sugar and fat, the high
opportunity cost of cooking at home, the use of private
cars, and so on), it is difficult to identify cost-effective
strategies [54].

Whenever a study has limitations, results should be
interpreted with caution. The most patent limitation in this
study is that estimations are based on cross-sectional data.
This means that while in the majority of cases it would be
reasonable to assume that obesity leads to lower HRQOL
scores, the opposite may also be true. For example, a
person with normal weight who indicates a low HRQOL
score due to decreased mobility may gain weight, thereby
increasing her/his BMI, and become overweight or obese.
In addition, a person with severe anxiety or depression (low
HRQOL) may gain weight. Therefore, the estimated
associations cannot be interpreted as causal relationships
without incurring a certain amount of bias. Another limi-
tation of the study is that the height and weight measure-
ments were self-reported by the participants. A subject’s
estimated BMI may in fact differ from the BMI that would
have been obtained using objective measurements [13, 55—
59]. Self-report bias in BMI is related to gender, older age,
and the presence of overweight or obesity. Gorber et al.
[60] carried out a systematic review to determine what
empirical evidence exists regarding the agreement between
objective (measured) and subjective (reported) measures in
assessing height, weight and BMI. Their results showed
trends of under-reporting for weight and BMI and over-
reporting for height, although the degree of the trend varied

according to the gender and other characteristics of the
population being examined. In another study, Elgar &
Stewart [61] showed that self-reports correlated highly with
body measurements but on average, self-reported height
was greater (0.88 cm) than measured height and self-
reported weight was 2.33 kg less than measured weight. As
a consequence of these biases, the BMI derived from self-
reports was 1.16 lower than BMI derived from measure-
ments. A third study, performed by Gil and Mora [62],
found that the more satisfied an individual is with his own
body image, the less likely he is to under-report his weight.
The authors found no evidence of a similar impact caused
by social norms related to height. As a result, they discuss
that the prevalence of obesity was significantly underesti-
mated. As a consequence, more studies are needed that
compares self-reported height and weight with BMI
obtained using objective measurements.

In addition, the lack of longitudinal data means that
there is no information regarding the relationship between
reduced life expectancy and overweight or obesity among
different age groups [63]. Obesity is considered a risk
factor for vascular disease and is associated with certain
types of cancer. Even wounds and injuries from accidents
can be greater and more serious in obese people [64].
Circulatory diseases, tumors and unintentional injuries are,
together with neuropsychiatric conditions, the main causes
of premature mortality and years of potential life lost
(YPLL) among Spanish and European populations.
Therefore, a study on how obesity affects quality-adjusted
life years (QALY) in Spain is unfeasible at this time due to
the lack of sufficient available data.

Physical impairments and mental health problems
associated with obesity can lead to disabilities that severely
affect individuals with excess weight. With this in mind,
steps must be taken that go beyond short to mid-term
innovative health care solutions designed to reduce the
number of deaths for which obesity is a risk factor as they
fail to take into account factors leading to a reduced quality
of life among individuals with excess weight. Public health
systems and authorities should increase their efforts at
prevention and develop institutional schemes in social,
labor and educational settings that call for greater measures
for controlling weight and reducing the incidence and
prevalence of obesity.

Obesity is finally being considered a problem and poses
a challenge for the decades that lie ahead. Spain has just
recently begun developing policies to reduce its effects [65,
66]. Antonanzas and Rodriguez [9] point out that this area
offers important opportunities for economic research.
Important studies have already been conducted on the
effects of food prices, economic explanations for the rise in
obesity, and the cost-effectiveness of medical and public
health interventions, among others. Nevertheless, further

@ Springer



104

J. Oliva-Moreno, A. Gil-Lacruz

analysis is necessary. Designing and implementing mea-
sures in a setting that promotes nutrition, physical activity
and the prevention of obesity is only possible where clear,
up-to-date information is available on the eating patterns
and physical activity of the population as well as other
policies which may not have been adopted with this phe-
nomenon in mind but nevertheless could have a direct or
indirect effect on these public health policy instruments.

It is imperative that health policy decision makers have
access to key sources of data on the burdens associated
with obesity, such as reduced life expectancy and lower
health-related quality of life. Instruments on the cost-
effectiveness of interventions and criteria of equity are
prerequisites for building sound public policy to reduce the
negative effects of overweight and obesity on today’s
society.
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