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Abstract

Background: The paradox of health refers to the improvement in objective measures of health and the increase
in the reported prevalence of chronic conditions. The objective of this paper is to test the paradox of health in
Catalonia from 1994 to 2006.

Methods: Longitudinal cross-sectional study using the Catalonia Health Interview Survey of 1994 and 2006. The
approach used was the three-fold Blinder - Oaxaca decomposition, separating the part of the differential in mean
visual analogue scale value (VAS) due to group differences in the predictors (prevalence effect), due to differences
in the coefficients (severity effect), and an interaction term. Variables included were the VAS value, education level,
labour status, marital status, all common chronic conditions over the two cross-sections, and a variable for non-
common chronic conditions and other conditions. Sample weights have been applied.

Results: Results show that there is an increase in mean VAS for men aged 15-44, and a decrease in mean VAS for
women aged 65-74 and 75 and more. The increase in mean VAS for men aged 15-44 could be explained by a
decrease in the severity effect, which offsets the increase in the prevalence effect. The decrease in mean VAS for
women aged 65-74 and 75 and more could be explained by an increase in the prevalence effect, which does not
offset the decrease in the severity effect.

Conclusions: The results of the present analysis corroborate the paradox of health hypothesis for the population
of Catalonia, and highlight the need to be careful when measuring population health over time, as well as their

usefulness to detect population’s perceptions.
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Background

The assessment of the health status of populations has
important consequences in health policy. Arguments in
favour of limiting health spending due to its low mar-
ginal productivity have no value if health spending is
not assessed in parallel with changes in population
health status as a consequence of this spending. Along
with the assessment of benefits in terms of changes in
health status it is also relevant to analyze allocation of
resources among health programs, as is the case of a
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standard economic evaluation. Finally, health status has
also influence in other individual behaviours, such as
labour market decisions, and investment in health [1-4].

Data shows that objective measures of health have
been continuously improving in developed countries.
Catalonia is one of the 17 Autonomous Communities of
Spain situated in the northeast of Spain, with an area of
31,895 km?. Catalonia, as the rest of Spain, has a
National Health Service financed mainly by taxes, which
provides universal and free healthcare coverage. Over the
period 1994-2006, population grew from 6.09 million
inhabitants to 7.13 million; the percentage of foreign
population increased (1.61% to 12.81%), as well as the
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percentage of population over 65 years old (15.70% to
16.39%). Life expectancy increased for men from 74.8
years in 1994 to 78.2 years in 2006; for women, life
expectancy was 82.0 years in 1994 and went up to 84.5
years in 2006 [5]. However, there has also been an
increase in the reported prevalence of chronic conditions,
and doctor consultations. This fact (improvement in
objective measures of health and increase in the reported
prevalence of chronic conditions) has been coined as “the
paradox of health”, and several factors have been sug-
gested to explain it: the decrease in mortality due to
acute diseases, increase in the awareness of bodily symp-
toms, changes over time on diagnosing illness, commer-
cialization of health, and increase in the expectation of
being cured [6-8].

The consequences of the increase in the reporting of
chronic conditions are many. In particular, chronic con-
ditions have a direct impact when measuring the health
status of populations using EQ-5D: it leads to more
severe health states, worse health status and decreases
in health capital estimation. In Catalonia were this
instrument has been used, it has been reported that the
health of the Catalan population has worsened from
1994 to 2006, especially for women, contradicting the
observed improvements in life expectancy [9]. Also for
Sweden, results for 1980/81 and 1996/97 showed con-
siderable health gains for older people and small or
non-existent gains for younger women [10].

The objective of this paper is to test “the paradox of
health” in Catalonia, analysing health status changes
from 1994 to 2006, and decomposing the estimated dif-
ferences into three components: a “prevalence effect” of
chronic conditions, a “severity effect”, and an interaction
due to simultaneous differences in prevalence and sever-
ity of chronic conditions between these years.

Methods

A longitudinal cross-sectional study was carried out
using the Catalonia Health Survey of 1994 and 2006 (i.e.
not panel data). The Catalonia Health Survey collects,
by means of direct personal interviews, demographic
variables, self-assessed health status, chronic diseases,
perceived morbidity, utilization of healthcare services
and drugs, health-related lifestyles, and healthcare cover-
age. The study population corresponded to the survey
sample of the interviews, i.e. adults in Catalonia exclud-
ing those institutionalized, and the unit of analysis cor-
responding to the individuals that responded to the
surveys of 1994 (n = 15,000), and 2006 (n = 15,553).

To test “the paradox of health”, we decomposed the
change in health status from 1994 to 2006 for every sex
and age group (15-44, 45-64, 65-74, and 75 years old
and more) into three components: a “prevalence effect”
due to year differences in the distribution of chronic
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conditions, a “severity effect” due to year differences in
the impact of these conditions on population health,
and an interaction due to simultaneous differences in
prevalence and severity between the two years. Health
status was measured using the visual analogue scale
(VAS) of the EQ-5D instrument that the survey includes
to measure quality of life and utilities [11]. We con-
trolled for socio-demographic variables that may be
related with health status (i.e. education level, labour
status, marital status). The variables included in the
model and their categorizations are:

- Health status: VAS value, measured from 0 ("worst
imaginable health state”) to 100 ("best imaginable
health state”).

- Education level, coded 1 to 4: non studies, primary
studies, secondary studies, university studies.

- Labour status, coded 1 to 5: employed, unem-
ployed, home work, retired, student.

- Marital status, coded 1 to 4: single, married,
divorced, widowed.

- All common chronic conditions over the two
cross-sections. Respondents are asked: “Do you cur-
rently have or did your doctor tell you that you had
any of the following chronic conditions?” The com-
mon conditions were hypertension, varicose veins,
osteoarthritis, allergy, bronchitis, diabetes, duodenal
ulcer, high cholesterol, cataracts, constipation,
nervous problems-depression, embolism, cardiac
problems, asthma, skin problems (for each: “no = 07,
“yes = 1”). Prostate or urinary problems, despite
being common, were not included because of colli-
nearity problems.

- A variable for non-common chronic conditions
and other conditions. Non-common conditions over
the two cross-sections were migraine, back pain,
blood circulation problems, moraines, thyroid pro-
blems, cancer tumor, anemia, heart attack, cervical
pain, osteoporosis, incontinence problems. The con-
struction of the variable also included “other condi-
tions”, filled in both surveys as free text. The
composite variable was coded “no = 07, “yes = 1”.

For every sex and age group, a linear regression was
run to relate VAS values with all demographic and
chronic condition variables. We used “non studies”,
“employed”, and “married”, as reference categories of
the categorical variables. Variables with statistically sig-
nificant coefficients were included in the decomposition.
The decomposition approach we adopted is the
well-known one from labour economics associated with
Blinder - Oaxaca [12,13], that has become a standard
technique for decomposing gaps in outcomes such as
wages between different population groups (according
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to sex, race, or any other characteristic), although we
used the three-fold decomposition variant.

Given two groups (1994 and 2006), an outcome vari-
able (mean VAS), and a set of predictors, the question is
how much of the mean outcome difference R, where:

R = E(vaszoog) — E(V381994)

is accounted for by group differences in the predictors.
Based on the linear model:

Yi = X'iBi + &

where Y, refers to the outcome (mean VAS) for each
group (1994 and 2006), X; is a vector of characteristics
(sociodemographic and chronic conditions), B; is the
associated parameter vector, and ¢; is an error term. The
three-fold Blinder - Oaxaca decomposition breaks down
the difference between 2006 and 1994 in the following
way [14]:

R = [E(X2006) — E(X1994)]'B1994 + E(X1994) (B2006 — B1994)+
+[E(X2006) — E(X1994)]"(B2006 — B1994)

where E(vas,gge) is the predicted mean VAS for 2006,
X’5006 is the mean vector of characteristics for 2006 that
determine VAS, and B,go¢ is the vector of estimated
returns to VAS determinants for 2006 (likewise for
1994). The first summand of the right hand side
accounts for the part of the differential that is due to
group differences in the predictors ("prevalence effect”),
the second measures the contribution of differences in
the coefficients ("severity effect”), while the third sum-
mand is an interaction term accounting for the fact that
differences in endowments and coefficients exist simul-
taneously between the two groups.

Blinder - Oaxaca decompositions have typically been
carried out using linear regression models owing the
attractive property that such models fit exactly at the
mean of the sample, but the approach has also been
used for binary, ordered and count models [15,16]. The
analysis above assumes that the dependent variable is
continuous. In this paper, the dependent variable is an
ordered categorical variable, albeit with quite a high
number of categories (from 0 to 100). While Blinder -
Oaxaca type decompositions can be carried out with
ordered response models, non-linear approximations
make impossible to estimate the contribution of each
individual variable to the prevalence and severity effects.

Although VAS data was not normally distributed, we
choose to model untransformed data. Transformations,
such as log or square root are often proposed, but pro-
vide estimates with difference on a scale not relevant to
policy making interpretation [17]. Moreover, the assump-
tion of normality is primarily a convenience for the pur-
pose of statistical inference; when this assumption fails to
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hold, the estimates of fixed and random parameters will
still be consistent, though the standard error estimates
will be inconsistent in small samples [18].

So, we estimated and carried out the decomposition
assuming that VAS is a continuous variable and
employed the linear specification above. To check for
the consistency of this procedure we compared the
results obtained using the linear Blinder - Oaxaca
decomposition and the non-linear one (ordered probit
specification). Since the number of values was different
from 1994 to 2006 (i.e., the scale has the same 0 to 100
values, but people responded to a different number of
categories in both years), we recoded VAS values into
20 groups (grouping VAS values in groups of 5), and
run both the ordered probit specification and the linear
one.

Sample weights have been applied. Significance level
was set at p = 0.05. All analyses were performed using
Stata 10.1, using the oaxaca command.

Results

Table 1 shows the frequencies of the variables included
in the model for every sex and age group. The sex dis-
tribution is similar in the two surveys and the age distri-
bution changes slightly, showing an increase from 1994
to 2006 in the 15-44 group, and in the 75 years and
older age -especially for women- owing to the changes
in the demography of Catalonia. There is also an
increase of men and women undertaking secondary and
university studies, and an increase in the proportion of
people employed between these years.

Table 2 shows the prevalence of chronic conditions by
sex and age group. Both men and women tend to
declare more chronic conditions through time, especially
nervous problems-depression, high cholesterol, and cat-
aracts. A few conditions have decreased in prevalence,
such as osteoarthritis in both sexes and bronchitis among
men. Table 3 shows mean VAS values by sex and age
group. VAS has statistically significantly increased for
men aged 15-44 years (from 77.57 in 1994 to 79.02 in
2006) and has decreased for women aged 65-74 years
(58.92 to 55.13) and 75 and more years old (56.32 to
50.43); Figure 1 shows graphically the change over time
in the distribution of VAS by sex and age group.

Regarding the results of the Blinder - Oaxaca decom-
position, Table 4 shows the contribution of each variable
to the prevalence effect, the severity effect and their
interaction to the gap in VAS. For men aged 15-44 years,
if the prevalence of chronic conditions in 1994 would be
that of 2006, mean VAS would be lower (-0.396), corre-
sponding to the increase in prevalence of 2006. On the
other side, if the severity of chronic conditions in 1994
would be that of 2006, mean VAS would be higher
(1.714). So, the increase of 1.504 in mean VAS is mainly
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Table 1 Socio-demographic characteristics by sex and age group

Men 15-44 Men 45-64 Men 65-74 Men 75 & more

1994 2006 1994 2006 1994 2006 1994 2006

N 3,030 4,097 1,747 2,240 715 801 380 743
Age group 52.83 56.24 29.73 27.69 1142 8.86 6.02 721
Married 41.15 39.22 88.76 8261 88.28 86.18 71.14 76.94
Single 58.06 5834 7.1 9.28 4.19 6.32 333 545
Divorced 0.76 238 203 6.09 1.30 1.93 0.82 0.65
Widow 0.03 0.06 2.10 202 6.23 557 24.71 16.96
Employed 61.84 80.57 67.70 7792 267 3.60 0.52 0.74
Unemployed 13.55 4.81 10.69 7.07 0.00 0.71 0.00 0.12
Home work 0.00 0.06 0.00 0.15 0.00 0.17 0.00 043
Retired 0.1 0.28 12.09 845 9223 91.03 9533 93.19
Student 245 14.28 9.52 641 5.10 449 4.15 552
Non studies 1.38 256 15.69 949 2182 30.76 3275 4265
Primary studies 4941 38.35 61.76 48.83 64.59 48.05 56.39 41.08
Secondary studies 37.64 41.15 1140 2396 8.12 11.98 551 9.87
University studies 11.57 17.94 11.15 17.72 547 9.21 535 6.40
Women 15-44 Women 45-64 Women 65-74 Women 75 & more
1994 2006 1994 2006 1994 2006 1994 2006
N 3,229 3,797 1,935 2,226 871 902 660 1,120
Age group 49.29 5052 28.76 27.70 12.65 10.01 9.30 177
Married 5053 47.0 82.06 75.78 61.94 65.23 2040 30.28
Single 46.28 4763 547 795 733 4.64 7.75 831
Divorced 293 4.88 395 9.54 1.26 327 1.29 0.68
Widow 0.26 0.39 852 6.73 2947 26.86 70.56 60.73
Employed 43.55 69.80 27.95 5244 0.96 218 0.13 047
Unemployed 12.95 6.65 3.68 545 0.08 048 0.00 0.69
Home work 2059 9.73 59.13 3265 5153 46.07 42.06 43.52
Retired 0.00 0.11 412 4.58 40.79 46.78 50,51 49.26
Student 2291 13.71 512 4.88 6.64 449 730 6.06
Non studies 2.08 202 2187 15.29 34.86 45.89 46.55 59.75
Primary studies 47.18 32.80 64.95 50.89 5875 43.59 49.82 3277
Secondary studies 37.05 40.14 7.88 20.29 472 7.24 242 435
University studies 13.69 2504 530 13.53 1.67 328 1.21 313

Catalonia, 1994-2006.

due to a decrease in the severity effect. Looking at the
specific variables, there is a positive contribution to the
prevalence effect of osteoarthritis (it decreases from 1994
to 2006), and a negative contribution of nervous pro-
blems-depression and non common chronic conditions
(both increase from 1994 to 2006). The severity effect is
driven by the positive contribution of nervous problems-
depression, and the negative contribution of osteoarthritis.

For women aged 65-74 years, if the prevalence of
chronic conditions in 1994 would be that of 2006, mean
VAS would be lower (-2.990), corresponding to the
increase in prevalence of 2006. On the other side, if the
severity of chronic conditions in 1994 would be that of

2006, mean VAS would be higher (1.966). So, the
decrease in mean VAS (-4.055) is due to an increase in
the prevalence effect. Regarding the specific variables,
there is a negative contribution to the prevalence effect
of nervous problems-depression and non common
chronic conditions (both increase from 1994 to 2006),
and a negative contribution to the severity effect of non
common chronic conditions.

For women aged 75 years and more, if the prevalence
of chronic conditions in 1994 would be that of 2006,
mean VAS would be lower (-5.612), corresponding to
the increase in prevalence of 2006. On the other side, if
the severity of chronic conditions in 1994 would be that



Garcia-Altés et al. BMC Health Services Research 2011, 11:116
http://www.biomedcentral.com/1472-6963/11/116

Page 5 of 11

Table 2 Prevalence of chronic conditions by sex and age group

Men 15-44 Men 45-64 Men 65-74 Men 75 & more

1994 2006 1994 2006 1994 2006 1994 2006
Hypertension 4.71 577 19.35 2893 30.16 46.99 2797 40.11
Cardiac problems 1.60 218 774 7.94 16.56 2041 2144 29.65
Varicose veins 255 338 8.00 1346 10.78 15.71 13.59 21.01
Osteoarthritis 10.51 3.07 3434 2092 4584 42.26 4298 4991
Allergy 13.58 16.35 827 13.64 6.62 11.05 834 11.08
Asthma 3.89 4.84 4.29 437 7.81 7.86 731 12.14
Bronchitis 391 321 9.58 7.36 20.20 1737 2042 2052
Diabetes 092 097 648 781 13.17 1649 842 17.14
Duodenal ulcer 354 297 10.52 946 13.19 1349 9.65 14.15
Cholesterol 4.27 6.39 16.72 25.65 14.09 26.16 7.95 21.75
Cataract 033 0.52 291 358 1207 18.50 25.88 40.36
Skin problems 4.71 4.87 469 7.26 482 863 648 14.06
Constipation 144 2.06 3.59 3.84 77 8.76 9.01 18.08
Nervous problems 461 742 8.22 14.62 765 15.89 8.78 18.66
Embolia 0.30 4.00 1.70 1.75 3.90 467 772 893
Non common 2251 4152 35.70 61.24 43.62 73.04 60.33 7743

Women 15-44 Women 45-64 Women 65-74 Women 75 & more

1994 2006 1994 2006 1994 2006 1994 2006
Hypertension 3.66 532 2737 2499 42.15 5142 4269 5273
Cardiac problems 1.89 2.06 6.72 6.57 15.14 19.45 21.81 26.55
Varicose veins 8.64 17.84 63.97 4041 61.97 4531 74.94 4223
Osteoarthritis 15.34 4.97 57.21 4140 7340 7351 66.28 76.14
Allergy 1732 1792 1749 17.60 16.13 19.75 10.77 14.77
Asthma 341 5.86 4.57 5.84 7.16 10.12 839 9.25
Bronchitis 282 375 498 517 9.84 11.16 11.93 10.00
Diabetes 0.73 1.08 6.98 6.95 12.99 1743 11.23 17.95
Duodenal ulcer 1.96 247 6.56 6.45 767 9.28 6.51 10.01
Cholesterol 322 4.28 16.57 2353 248 3041 14.28 30.18
Cataract 1.00 037 371 4.97 16.60 26.65 34.84 5266
Skin problems 546 7.25 5.21 9.02 8.77 8.78 8.19 11.56
Constipation 8.50 8.36 16.24 1742 18.13 2065 23.85 27.34
Nervous problems 9.23 15.16 2225 30.74 22.02 36.76 13.96 3365
Embolia 0.32 0.35 1.36 092 338 5.04 6.30 7.50
Non common 25.70 5835 40.82 79.68 48.16 88.50 5641 87.94

Catalonia, 1994-2006.

of 2006, mean VAS would be higher (0.248). So, the
decrease in mean VAS (-5.632) is due to an increase in
the prevalence effect. Regarding the specific variables,
there is a positive contribution of osteoarthritis (it
decreases its prevalence from 1994 to 2006) and a nega-
tive contribution to the prevalence effect of nervous
problems-depression and non common chronic condi-
tions (both increase their prevalence from 1994 to
2006). Figure 2 shows graphically the contribution of
each variable to the prevalence and severity effect, and
the interaction between both.

Table 5 shows the gap in VAS and the contribution to
the gap by differences in prevalence and severity effects,
and the interaction among both, using the linear model
and the non-linear one, once the VAS variable has been
recoded. The qualitative similarity of the obtained
results reassures us in the little influence of the linearity
assumption on the results of the paper.

Discussion
Results of the analysis show that there is an increase in
mean VAS for men aged 15-44 years, and a decrease in
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Table 3 Mean VAS values by sex and age group

Sex and age group 1994 2006 Difference p-value
Men 15-44 77.57 79.02 1.45 0.000
Men 45-64 71.24 70.58 -0.66 0.315
Men 65-74 63.96 65.20 1.24 0.293

Men 75 & more 59.59 5867 -092 0.523
Women 15-44 75.74 7644 0.7 0.121
Women 45-64 64.74 65.46 0.72 0.307
Women 65-74 5892 5513 -3.79 0.001

Women 75 & more 56.32 5043 -5.89 0.000

Catalonia, 1994-2006.

mean VAS for women aged 65-74 years and 75 years
and more. The increase in mean VAS for men aged
15-44 years could be explained by a decrease in the
severity effect, which offsets the increase in the preva-
lence effect. In particular, osteoarthritis increases preva-
lence and decreases severity; and nervous problems-
depression increase its prevalence and severity. The
decrease in mean VAS for women aged 65-74 years and
75 years and more could be explained by an increase in
the prevalence effect, which does not offset the decrease
in the severity effect. The increase in prevalence is espe-
cially notorious for osteoarthritis, nervous problems-
depression and non common conditions.

For the three age and sex groups with statistically sig-
nificant changes in mean VAS, there has been an
increase in the prevalence effect and a decrease in the
severity effect. Following the paradox of health, despite
the increase in the prevalence of chronic conditions,
from 1994 to 2006 there has been an improvement in
health status for men aged 15-44 years, both measured
as self-perceived health (VAS) and as life expectancy.
The improvement in their self-perceived health is due to
a decrease in the severity effect that offsets the increase
in the prevalence effect of chronic conditions. For
women aged 65-74 years and 75 years and more,
although there is an improvement of their life expec-
tancy, the prevalence of chronic conditions increases,
and their self-perceived health decrease due to an
increase in the prevalence effect, which offsets the
decrease in the severity effect. Differences among
younger men and older women may result from the
positive and statistically significant effect of labour status
on the prevalence and the severity effect for men aged
15-44 years. These results are consistent with previous
research on male and female differences on self-assessed
health and chronic conditions [8].

As previously mentioned, several factors could help us
to explain the increase in the prevalence effect and the
decrease in the severity effect of chronic conditions in
self-reported health: the decrease in mortality due to
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acute diseases; the increase in the awareness of bodily
symptoms; the varying idealized states of health and the
willingness of an individual to acknowledge sickness;
the changes over time in diagnosing illness (people are
screened more often, and thresholds are lower); the
commercialization of health; the increase in the expecta-
tion of being cured; the phenomenon of adaptation to
illness and even the conscious misreporting of morbidity
to achieve other goals (labour participation and govern-
ment benefits) [6,19-21].

In particular, it is worth mentioning the considerable
increase in the prevalence of some chronic conditions
over time, like nervous problems-depression, that could
be related to the increase in the availability of drugs for
their treatment, and cataracts, which could be explained
by the increase in their diagnosis and treatment by
means of surgery. On the contrary, osteoarthritis has
decreased, probably due to the fact that the question-
naire in 2006 included other related conditions, such as
backache and osteoporosis. Bronchitis has also
decreased among men, consistent with development of
the smoking epidemic in the last century. Also, as this is
not panel data, the increase in the diagnosis of chronic
conditions could be at the expense of adding less severe
individuals to the sample in the most recent cohorts.

The analysis performed is an application of the Blinder -
Oaxaca decomposition to health data. The Blinder -
Oaxaca decomposition is widely used to identify and
quantify the separate contributions of group differences in
measurable characteristics, such as education, experience,
marital status, etc., to racial and gender gaps in outcomes.
Although this methodology has been extensively applied
in labour economics to analyzed wage differentials
[13,14,22], its application to health is much less frequent
[23-26]. Regarding the use of a linear approximation, the
qualitative similarity of the obtained results reassures us
that the influence of the linearity assumption on the
results of the paper is not that significant.

The work is not absent of limitations. The main one
would be the use of self-declared information, both
regarding health status and chronic conditions, although
a good correlation of subjective health indicators and
final outcome indicators, and even healthcare expendi-
ture, is known [27,28]. Considerable attention has been
devoted to the reliability of self-assessed health status
and the scope for contamination by measurement error;
and there is evidence of reporting bias [29-31]. Different
groups (according to age, gender, education, income,
language, or personal experience of illness) appear to
interpret the questions within their own specific context
and therefore use different reference points when
responding to the same question, which may invalidate
comparisons and measures of health inequality. Whilst
the evidence shows mixed results depending on the
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variable analyzed, the methodology used in this study
makes it possible to control for age and sex bias in self-
reported health, and the year variable reflects the cohort
effect. Additionally, one of the advantages of using VAS
as the dependent variable is that we do not carry the

effect of changes in cut-points that have been previously
described in the literature [30,31], or at least they are
minimized since we are using a 0 to 100 points scale.
There is some evidence about misreporting of chronic
conditions by respondents’ level of education and labour
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Table 4 Detailed results of the Blinder-Oaxaca decomposition

Men 15 - 44 Women 65 - 74 Women 75 & more

Coef. Std. Er. P>t Coef. Std. Er. P>t Coef. Std. Er. P>t
Prediction_06 79.049 0.264 0.000 54.873 0.833 0.000 50.644 0.828 0.000
Prediction_94 77.545 0.299 0.000 58928 0.742 0.000 56.277 0.828 0.000
Difference 1.504 0399 0.000 -4.055 1.115 0.000 -5.632 1.170 0.000
Prevalence effect
Studies level 0.067 0.090 0457 -0.238 0318 0455 -0496 0.342 0.147
Labour status 0.253 0117 0.030 0.306 0.168 0.068 -0.024 0.164 0.885
Marital status - - - - - - -0.382 0.239 0.110
Hypertension -0.018 0.019 0.347 - - - - - -
Varicose veins 0.002 0.015 0.882 - - - - - -
Osteoarthritis 0410 0.096 0.000 -0.083 0217 0.702 -0.781 0267 0.003
Bronchitis 0.042 0.034 0.221 -0.078 0.123 0522 - - -
Diabetes -0.001 0.004 0.768 -0.199 0.135 0.139 -0.336 0.186 0.071
Duodenal ulcer 0.035 0.032 0.262 -0.099 0.099 0319 - - -
Cholesterol -0.035 0.036 0.321 - - - - - -
Constipation - - - - - - -0.223 0.173 0.196
Nervous problems -0401 0.107 0.000 -1.019 0.289 0.000 -1.455 0479 0.002
Skin problems -0.004 0015 0.787 - - - - - -
Embolia - - - -0.094 0.100 0.343 - - -
Cardiac problems - - - - - - -0.151 0.113 0.184
Asthma - - - - - - -0.065 0.098 0.504
Non common -0.745 0.144 0.000 -1.489 0.548 0.007 -1.698 0476 0.000
Total -0.396 0.268 0.139 -2.990 0.841 0.000 -5612 0.887 0.000
Severity effect
Studies level -1.275 1.021 0212 3225 1514 0.033 -3353 2.700 0214
Labour status 7.032 2121 0.001 6.968 1.825 0.000 -8431 3.076 0.006
Marital status - - - - - - -3.044 2549 0.233
Hypertension -0.044 0.086 0.609 - - - - - -
Varicose veins -0.118 0.062 0.059 - - - - - -
Osteoarthritis -0.541 0.263 0.040 1.525 1.701 0370 0.827 1.570 0.598
Bronchitis 0.130 0.104 0.210 0.139 0.346 0.687 - - -
Diabetes -0.036 0.032 0.269 -0.035 0377 0.926 0.324 0.346 0.350
Duodenal ulcer 0.098 0.089 0.273 0.288 0.265 0.277 - - -
Cholesterol -0.072 0.084 0.386 - - - - - -
Constipation - - - - - - 0.887 0.580 0.126
Nervous problems 0.277 0.106 0.009 -0.733 0487 0.132 -0.488 0377 0.196
Skin problems 0.025 0.091 0.782 - - - - - -
Embolia - - - -0.238 0.198 0.229 - - -
Cardiac problems - - - - - - -0.210 0491 0.668
Asthma - - - - - - -0.239 0311 0443
Non common -0.170 0.198 0.389 -2.984 1.156 0.010 -0.774 1.526 0612
Constant -3.592 2407 0.136 -6.187 2.893 0.033 14.749 5.256 0.005
Total 1.714 0458 0.000 1.966 1.217 0.106 0.248 1.305 0.849
Interaction
Studies level 0.071 0.104 0496 -0.088 0315 0.781 -0.244 0450 0.589

Labour status -0.158 0.191 0407 0.147 0217 0.500 0213 0.139 0.126
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Table 4 Detailed results of the Blinder-Oaxaca decomposition (Continued)

Marital status - - - - - - 0.571 0.339 0.093
Hypertension -0.011 0.021 0.622 - - - -

Varicose veins -0.043 0.031 0.171 - - - - - -
Osteoarthritis 0.383 0.188 0.042 0.020 0.056 0.724 0.124 0.237 0.602
Bronchitis -0.023 0.025 0.363 0.016 0.047 0.731 - - -
Diabetes -0.004 0.012 0.718 -0.012 0.130 0.926 0.181 0.201 0.368
Duodenal ulcer -0.016 0.020 0422 0.069 0.087 0426 - - -
Cholesterol -0.035 0.042 0400 - - - - -
Constipation - - - - - 0.139 0.134 0.301
Nervous problems 0.167 0.073 0.022 -0.511 0.348 0.142 -0.734 0.567 0.196
Skin problems 0.001 0.005 0.846 - - - - - -
Embolia - - - -0.118 0.125 0.344 - - -
Cardiac problems - - - - - - -0.050 0.120 0.675
Asthma - - - - - -0.035 0.067 0.603
Non common -0.146 0.170 0.389 -2.549 0.993 0.010 -0432 0.852 0612
Total 0.186 0.343 0.588 -3.026 1.067 0.005 -0.268 1.116 0.810

Catalonia, 1994-2006.

status [20,32]. The effect is minimized here, since the
model used controls for education level and labour sta-
tus. Finally, it has been argued that health interviews
have an inherent selection bias, because of the death of
some individuals before the interview. The probability of
declaring a good or bad health status is conditioned to
being alive, so there could be a selective truncation of
the distribution function [33].

Also related with the use of health interviews is the
comparability of the surveys. We used 1994 survey
because it is the oldest one carried out in Catalonia that
includes the EQ-5D instrument, and 2006 as it is the
most recent. However, the 2006 questionnaire includes
many more chronic conditions that the one in 1994. For
that reason, we decided to include common conditions
in the model, and to create a variable “non common
conditions and others”, to collapse the rest of the infor-
mation. Regarding age groups, the ones used are com-
mon for the analysis of mortality data, separating
younger and older adults, as well as younger and very
old; those groups have distinctive epidemiological char-
acteristics, and also different mean VAS, as shown.

Conclusions

The main implications of the results of our research
concern the use of EQ-5D to measure population health
over time, and with healthcare policy. As we have pre-
viously mentioned, health capital changes over time
have been estimated using the same methodology in
Catalonia and Sweden, multiplying the amount of life

years gained (as a result of increased life expectancy)
times the change in quality of life measured by EQ-5D
over two cross-sections [9,10]. Respondents to the EQ-
5D have reported worse health states over time, coher-
ently with increases in the prevalence of chronic condi-
tions and limitations. The main caveat of this way of
proceeding is that utility values used in both studies
have been the same in both cross-sections (utility values
obtained in 1998 in Spain [34], and for the Swedish
work, in 1997 in the UK [35]). So, the worsening in
health capital obtained in those studies is a direct conse-
quence of the increase in the prevalence of diseases. The
results of our analysis highlight the increase in the pre-
valence effect, and the decrease in the severity effect,
especially among older women, contradicting the results
on the decrease of health capital. Using time varying tar-
iffs may take into account the effect of changes in popu-
lation preferences (i. e decrease in severity effect) across
health problems.

Regarding health policy, our results on the increase in
the prevalence effect, especially among older women,
could be used when planning healthcare services, in par-
ticular, to address the health consequences of comorbid-
ity. Perceived illness is a social phenomenon, and self-
perceived morbidity provides valuable information on
the relevance of disease to the individual. Although the
stated worries, observed morbidity and the community’s
ranking of health problems information is of maximum
importance for any health planner concerned with com-
munity health and dealing with health priority setting.
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Table 5 Gap in VAS, and contribution to the gap by

B interaction

Women 75 & more

Oseverity

OPrevalence

| '
rthrosis Neru-lems M

on

B interaction

Oseverity

OPrevalence

Figure 2 Contribution to the gap in VAS by each variable to the
prevalence, severity and interaction effects. Catalonia, 1994-2006.

Men 15-44 prevalence, severity and interaction effects
2 Linear model Ordered probit model
Men 15-44
0 - . - . Gap in VAS 0.196 0.186
Arthrosis MNervous problems Non common Prevalence effect -0.082 -0.102
-2 Severity effect 0.239 0.030
Interaction 0.038 -0.012
4 Women 65-74
Difference -0.902 -0.664
% Prevalence effect -0.575 -0.699
Severity effect 0.305 0372
Interaction -0.632 -0.646
8 Women 75 & more
Binteraction Oseverity OPrevalence Difference 21205 21182
Prevalence effect -1.117 -1.189
Women 65-74 Severity effect 0839 10,088
2 Interaction -0.049 -0.905

Catalonia, 1994-2006.
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