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Abstract

Purpose This study explores the use of EQ-5D-3L as a

measure of population health status in a Brazilian region

with significant socioeconomic, demographic, and epi-

demiological heterogeneity.

Methods Data came from a study of 3363 literate indi-

viduals aged between 18 and 64 years living in urban areas

of the state of Minas Gerais. Descriptive analysis and lo-

gistic and OLS regression models were performed to ana-

lyze the relationship between EQ-5D-3L (descriptive

system and EQ VAS) and other health (self-assessed health

status and 8 self-reported diagnosed chronic diseases), so-

cioeconomic (educational level and economic class), and

demographic (gender and age) measures. Additionally, a

grade of membership (GoM) analysis was performed to

identify multidimensional health profiles.

Results A total of 76 health statuses were identified in the

Brazilian population. The most prevalent one is full health

(44 % of the sample). Elderly people, women, and indi-

viduals with poor health and lower socioeconomic condi-

tions generally report more health problems in the EQ-5D-

3L dimensions. The GoM analysis demonstrated that health

status of older individuals is associated with the socioe-

conomic condition. Arthritis exhibited the strongest asso-

ciation with the EQ-5D-3L instrument.

Conclusions The results indicate that EQ-5D-3L is a

good measure of health status for the Brazilian population.

The instrument has a good discriminatory capacity in terms

of demographic, socioeconomic, and health measures. The

high prevalence of individuals with full health may indicate

the presence of ceiling effect. However, this prevalence is

smaller than that in other countries.

Keywords EQ-5D � Health-related quality of life � Health
profiles

Introduction

The EQ-5D-3L was developed as a generic measure of

health-related quality of life (HRQoL) in adults [1–4]. EQ-

5D-3L defines health in terms of a five-dimensional de-

scriptive system (mobility, self-care, usual activities, pain/

discomfort, and anxiety/depression) each of which has three

levels of severity (no problems, moderate problems, and

extreme problems). This combination of dimensions/levels

generates 243 unique health states. Health states are labeled

with a five-digit numeric code representing the level of

severity on each dimension. State 11111, for example, rep-

resents no problems on any dimension, whereas state 33333

represents an extreme problem on all five dimensions. EQ-

5D-3L is designed for self-completion and consists of a two-

page questionnaire. The first page records the self-reported

level of problem on each of the five dimensions. The second

page contains a vertical 20-cm visual analogue scale (EQ

VAS) calibrated from 0 to 100, corresponding to the worst

and best imaginable health states, respectively. The EQ-5D-

3L has been officially translated into more than 120 lan-

guages including a Portuguese version validated for use in

Brazil and approved by the EuroQol Group’s Translation
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Committee [1, 5]. EQ-5D-3L is probably the most widely

used generic measure of its type with a great range of ap-

plications that includes clinical and economic evaluation,

performance management and benchmarking, quality as-

surance and increasingly as a measure of patient-reported

outcome measures (PROMs). However, EQ-5D-3L is

essentially a measure of health status and has been widely

incorporated in surveys of population health. Such surveys

provide essential normative reference data that describe

whole populations as well as important, policy-relevant

subgroups. It is important to establish therefore the extent to

which EQ-5D-3L has the capacity to add value to such sur-

veys, especially given its widespread adoption by regulatory

health agencies as the cornerstone of health technology

assessment.

In practical terms, EQ-5D-3L has the advantage of being

a simple instrument, easily applied, and with good response

rates [6, 7]. However, the instrument’s brevity has two

potential weaknesses. Firstly, the limited small number of

response categories for each dimension reduces the capa-

bility to detect small differences in HRQoL status, and

secondly, important dimensions that describe health status

may be missing. Some studies have reported on the per-

formance of EQ-5D-3L as a measure of health status in

populations [8–19]. Elderly people, women, and indi-

viduals with poor health and lower socioeconomic status

generally report more health problems in the EQ-5D-3L

dimensions.

This study aims to evaluate the extent towhich EQ-5D-3L

is able to describe the HRQoL status of the Brazilian adult

population. Three research questions guided our study. (1)

What EQ-5D-3L health states are generated by the Brazilian

adult population? (2) How are EQ-5D-3L health dimensions

associated with individual characteristics and EQ VAS? (3)

Who are the individuals who report the EQ-5D-3L full

health? Are they really ‘‘full health’’ or are there omitted

dimensions? It is an opportunity to analyze the performance

of the EQ-5D-3L in a population with significant socioeco-

nomic, demographic, and epidemiological heterogeneity.

This context is different from that observed in most studies

conducted in other countries [8–15, 18–21]. The data were

obtained from a survey conducted for the state of Minas

Gerais, Brazil [22]. Minas Gerais has the third largest

economy in Brazil and exhibits strong socioeconomic dis-

parities [23]. The heterogeneity observed in the state largely

reflects Brazilian regional heterogeneity and therefore rep-

resents socioeconomic and epidemiological profile observed

in the country. According to the Brazilian Institute of

Geography and Statistics (Instituto Brasileiro de Geografia e

Estatı́stica—IBGE), in 2008, Minas Gerais GDP per capita

was US$7635 compared to US$8690 in Brazil, while aver-

age years of schooling (around 7 years) and income

inequality (Gini coefficient equal to 0.51) were very similar

to whole country. The analysis of Human Development In-

dex (HDI) shows evidence of how similar is the social eco-

nomic disparities in Minas Gerais compared to those

observed in Brazil. In 2010, HDI values for Minas Gerais

ranged from 0.53 to 0.81, whereas in Brazilian states, it

ranged from 0.63 to 0.78 [24].

Data

This study uses data from a Brazilian population survey that

measured societal preferences for health states using time

trade-off method [22]. A total of 3363 literate individual

residents of the urban areas ofMinasGerais aged between 18

and 64 years were interviewed between October and De-

cember 2011. Individuals aged over 64 were excluded due to

the high level of illiteracy and cognitive problems. Besides,

as life expectancy in Brazil is around 74, the time horizon of

10 years used in MVH protocol may be implausible for in-

dividuals over 65. The sample is probabilistic (margin of

error of 3 %) and stratified by gender and age, representative

for adult population living in Minas Gerais. Only one indi-

vidual in each household was selected, and economic in-

centives were not offered to the interviewees.

Statistical methods

Three methods were used besides a descriptive analysis

including analysis of variance (ANOVA) to compare means

of health conditions among population subgroups. Ordinary

least square (OLS) models were estimated using the indi-

viduals score in the EQ VAS as the dependent variable. The

goal of these models was to understand how the EQ-5D-3L

dimensions explain the EQ VAS score. The estimation se-

quentially included explanatory variables. In order to know

better the characteristics of individuals with full health in the

EQ-5D-3L, a logistic regression model was estimated. The

dependent variable assumes a value equal to 1 if an indi-

vidual reported having no problem in the five dimensions.

Finally, a cluster analysis based on the grade of membership

(GoM) method was estimated. This method identifies mul-

tidimensional health profiles associating EQ-5D health di-

mensions to individual characteristics.

GoM is a mathematical method of clustering based on

fuzzy sets theory. Considering a system of closed and well-

defined sets, individuals can have partial membership in

multiple groups. Based on the distribution of individual

characteristics, the method defines extreme profiles and

estimates the GoM of each individual to each extreme

profile using the method of maximum likelihood [25]. For

each individual, J categorical variables are observed, where

the j-th variable has Lj response levels. Consider K as the
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number of extreme profiles. The probability that the l-th

response to the j-th variable is associated with the k-th

extreme profile is represented by kkji, whereas the GoM

score for each K profile for the i-th individual is repre-

sented by gik [26]. The gik values add 1 to each individual,

and as the individual approaches an extreme profile, his/her

GoM for this profile increases while the GoM for other

profiles decreases. At the limit, an individual having all

characteristics for a K extreme profile has GoM equal to 1

for that profile and 0 for the others. Individuals who have

this characteristic are called pure types [27].

The number of profiles was chosen based on the Akaike

information criterion (AIC) [28] and on the substantive

significance analysis [29], which evaluates the theoretical

interpretation of the profiles. The characteristics of each

profile were obtained using the Lambda-Marginal Fre-

quency Ratio (LMFR). The cutoff value was set at 1.20

except for the following binary variables: no problem with

respect to mobility, self-care, or usual activities. For these

characteristics, the cutoff value was 1.02 because the per-

centage of individuals without problems in these dimen-

sions reaches 98 %. To consider a characteristic as a profile

identifier, the estimated probability of a response occurring

among the pure types of the profile must be at least 20 %

higher than the mean observed probability of the sample set

[30]. In the case of the dimensions mentioned in the EQ-

5D-3L, this probability should be at least 2 % higher. The

cluster criteria according to the relative preponderance

defined the membership of each individual in extreme

profiles. According to this criterion, each individual be-

longs to a profile if his/her GoM for that profile is greater

than the sum of the grades for the remaining profiles.

Variables

Two groups of explanatory variables were used. The first

group refers to health variables: EQ-5D-3L dimensions,

presence of chronic diseases, and self-assessed health.

Categorical variables for each EQ-5D-3L dimension were

created according to the severity level. The presence of

diseases was measured according to the self-reported di-

agnosis of chronic conditions that are more prevalent in

Brazilian adult population: hypertension, arthritis or

rheumatism, diabetes, heart problem, respiratory or lung

problems, depression, chronic kidney disease, and chronic

back problems [31]. A total of eight dummy variables

corresponding to each of these chronic diseases were cre-

ated. Self-assessed health is a categorical variable with five

response options: very good, good, fair, poor, and very

poor. Due to the low prevalence of individuals with very

poor health status, this category was grouped with the

‘‘poor’’ category.

The second group refers to socio-demographic indica-

tors: gender, age, educational level, and socioeconomic

class. Gender is binary with value ‘‘1’’ for men. Age is

modeled by considering five groups: 18–25, 26–35, 36–45,

46–55, and 56–64 years. Educational level is defined by a

variable with five categories representing the completed

education level achieved by the interviewee: less than

4 years of education; 4–7; 8–10; 11–14 years; and 15 or

more years. Socioeconomic class is a categorical variable

defined by the Brazilian Association of Research Compa-

nies (Associação Brasileira de Empresas de Pesquisa-

ABEP) [32]. This criterion classifies the population ac-

cording to the possession of household goods, number of

domestic employees, and the highest educational level in

the household. A wealth index was built for each house-

hold, ranging from 0 to 46. Households were classified into

four socioeconomic classes: A, B, C, and D/E.

Other variables, that may be associated with health

status, were also included: marital status, place of resi-

dence, occupational status, religious belief, four-point scale

self-assessed happiness status, smoking behavior, having

children, private health insurance coverage, history of be-

ing caregiver, and death of a close friend/relative.

Results

What EQ-5D-3L health states are generated

by the Brazilian adult population?

A total of 76 health states were identified among the 243

defined by EQ-5D-3L descriptive system. Figure 1 presents

the prevalence of the 10 most frequent health states. Full

health (11111) was the most common health status (44 %).

The ten most frequent health states comprised 90 % of the

sample. Among them, only one had an extreme severity

level in one of the dimensions (anxiety/depression).

Figure 2 presents the distribution of individuals by

severity level for each EQ-5D-3L dimension. The majority of

the interviewees had no problems in each dimension. Pain/

discomfort and anxiety/depression were the dimensions with

the highest prevalence of individuals reporting moderate or

severe problems, while self-care presents the lowest preva-

lence of problems. Prevalence of extreme problems was less

than 0.5 % for mobility, self-care, and usual activities.

How are EQ-5D-3L health dimensions associated

with individual characteristics and EQ VAS?

Women tended to have more problems than men did in

all EQ-5D-3L dimensions except for self-care. Due to

the low prevalence of individuals with extreme prob-

lems, the category ‘‘some problem’’ was created to
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include individuals with moderate and severe problems.

This difference was more evident for the pain/discom-

fort and anxiety/depression dimensions. Although

women reported more health problems, the EQ VAS

score was not significantly different between men and

women (Fig. 3).

In general, the youngest group had a significantly lower

prevalence of problems than the oldest group. This

Fig. 1 Prevalence of the 10

most frequent EQ-5D health

states in the sample

Fig. 2 Percentage of

individuals by severity level for

each EQ-5D dimension
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difference was not significant only for the self-care di-

mension. The mean EQ VAS score reinforced this result,

demonstrating a monotonically decreasing relationship

with age (Fig. 4).

There was a negative relationship between socioeco-

nomic status and the prevalence of health problems, sug-

gesting a health inequality favoring wealthy. The

dimension with the greatest differences among socioeco-

nomic subgroups was pain/discomfort. Again, there were

no significant differences for self-care (Fig. 5).

Among chronic diseases, arthritis exhibited the strongest

association with the EQ-5D-3L. Individuals with arthritis

were more likely to have problems in all dimensions and

lower EQ VAS scores. In contrast, hypertension and lung

problems were the diseases least associated with the EQ-

5D-3L, with a lower prevalence of individuals with prob-

lems in all dimensions (Fig. 6).

Figure 7 presents boxplots for the EQ VAS score ac-

cording to the number of dimensions in which the inter-

viewees have some problem. The median EQ VAS score

decreased as the number of problems increased. The me-

dian was 90 for people without problems and 50 for those

with problems in all five dimensions. The fact that indi-

viduals who report having no problem on any of the EQ-

5D-3L dimensions and who do not rate their own health on

EQ VAS close to 100 suggests there could be health di-

mensions that are missing from the existing classification

system. There are also some outliers, mainly among indi-

viduals who reported having problems in up to two di-

mensions, which are represented by the points in the figure.

These findings suggest that the EQ-5D-3L descriptive

system does not address health aspects that are important

for some individuals.

To understand the relationship between the EQ-5D-3L

descriptive system and the EQ VAS score, regression

models were estimated. Dependent variable is the EQ VAS

score. For mobility, self-care, and usual activities dimen-

sions, the moderate and extreme severity levels were

grouped into a single category due to the low number of

observations (Table 1).

Model 1 uses only the EQ-5D-3L dimensions as ex-

planatory variables. The EQ-5D-3L had a strong asso-

ciation with the EQ VAS score. This model had good

explanatory power, with an adjusted R2 of 0.273. The

presence of problems in all dimensions implies sig-

nificantly lower scores on the scale. The indicators asso-

ciated with extreme problems have greater magnitude. On

average, scores attributed by individuals with extreme

problems of pain/discomfort are 16 points lower on the EQ

VAS. For individuals with extreme problems of anxiety/

depression, the scores attributed to their health are 10

points lower.

Chronic disease coefficients were negative and statisti-

cally significant, suggesting that these diseases cause some

problems not captured by the EQ-5D-3L (Model 2).

Arthritis is the only disease that was not significant, cor-

roborating the descriptive analysis that revealed strong

correlation between this disease and the EQ-5D-3L di-

mensions. For depression, the coefficient was significant,

although this disease is present in a dimension of the de-

scriptive system. This result is likely related to a difference

in how this disease is investigated. In the EQ-5D-3L,

Fig. 3 Percentage of

individuals with some problem

in each EQ-5D dimension and

the mean EQ VAS score by

gender
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individual responds whether he/she is anxious or depressed

at the time of the interview, whereas the question regarding

the presence of diseases asks whether individual has been

diagnosed with some problem of depression at some point

in his/her life.

Model 3 incorporates demographic indicators. On av-

erage, men tended to attribute lower scores to their health

than women. With respect to age, older individuals (46–55

and 56–64 years) attributed significantly lower scores to

their health status than younger individuals. With respect to

socioeconomic status (Model 4), a socioeconomic gradient

in the EQ VAS score was observed. On average, classes C

and D/E attributed lower scores to their health status than

classes A and B. Regarding educational level, only

Fig. 4 Percentage of

individuals with some problem

in each EQ-5D dimension and

the mean EQ VAS score by age

group

Fig. 5 Percentage of

individuals with some problem

in each EQ-5D dimension and

the mean EQ VAS score by

socioeconomic indicator
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individuals with 8–10 years of education attributed sig-

nificantly higher scores to their health status than those

with less than 4 years. Model 5 includes other control

variables. Individuals with smoking behavior and those

who experienced the death of a close friend or relative

tended to attribute lower scores to their health status on the

EQ VAS. Happy individuals tended to score their health

status 4 points higher.

Health profiles

The GoM allows the definition of multidimensional health

profiles using health and socio-demographic indicators.

According to the AIC and the substantive significance

analysis, four health profiles were identified (Table 2).

Profile 1 has the lowest prevalence in the sample (15 %)

and represents individuals with moderate/extreme health

limitations strongly related to socio-demographic indica-

tors. Profile 2 (19 %) refers to older individuals with full

health and better socioeconomic status. Hypertension is the

only chronic disease that identifies this profile. The per-

centage of individuals with hypertension among the pure

types of this profile is over 20 % higher than the prevalence

of this disease in the total sample. This result confirms the

findings that hypertension is weakly associated with the

EQ-5D-3L. Profile 3 (30 %) represents younger individuals

with full health and better socioeconomic status. Profile 4

(25 %) refers to individuals with good health but lower

socioeconomic status. The remaining 11 % of individuals

Fig. 6 Percentage of individuals with some problem in each EQ-5D dimension and the mean EQ VAS score according to the presence of chronic

disease

Fig. 7 Boxplot for the EQ VAS score by the number of EQ-5D

dimensions in which individuals report problems
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Table 1 OLS models for the EQ VAS score given to the current health status

Model 1 Model 2 Model 3 Model 4 Model 5

Mobility -6.30

(0.916)***

-4.45

(0.909)***

-4.17

(0.905)***

-3.89

(0.908)***

-3.95

(0.900)***

Self-care -5.99

(1.594)***

-4.34

(1.544)***

-4.37

(1.536)***

-4.48

(1.535)***

-5.00

(1.522)***

Usual activities -8.65

(0.889)***

-6.92

(0.866)***

-6.59

(0.863)***

-6.57

(0.863)***

-6.09

(0.858)

Pain/discomfort (reference: no problems)

Moderate problems -6.80

(0.524)***

-5.29

(0.515)***

-5.42

(0.514)***

-5.27

(0.518)***

-5.09

(0.513)***

Extreme problems -15.85

(1.323)***

-12.69

(1.299)***

-12.77

(1.292)***

-12.42

(1.295)***

-11.80

(1.288)***

Anxiety/depression (reference: no problems)

Moderate problems -3.52

(0.531)***

-1.97

(0.535)***

-2.30

(0.536)***

-2.29

(0.536)***

-2.00

(0.535)***

Extreme problems -10.24

(1.189)***

-7.08

(1.192)***

-7.91

(1.193)***

-7.85

(1.194)***

-7.43

(1.194)***

Hypertension -3.94

(0.567)***

-2.89

(0.595)***

-2.83

(0.595)***

-2.70

(0.591)***

Arthritis -1.41

(0.948)

-1.08

(0.955)

-0.96

(0.954)

-1.03

(0.949)

Diabetes -4.67

(1.020)***

-4.21

(1.017)***

-4.23

(1.017)***

-4.52

(1.010)***

Heart problems -2.28

(0.969)**

-1.98

(0.967)**

-1.98

(0.965)**

-1.87

(0.958)

Lung problems -1.47

(0.672)**

-1.93

(0.674)***

-2.13

(0.677)***

-2.40

(0.672)***

Depression -4.06

(0.727)***

-4.17

(0.728)***

-4.11

(0.730)***

-3.38

(0.730)***

Kidney disease -5.08

(1.369)***

-5.43

(1.362)***

-5.19

(1.364)***

-4.67

(1.354)***

Back problems -3.72

(0.629)***

-3.29

(0.632)***

-3.40

(0.635)***

-2.94

(0.634)***

Male -2.29

(0.467)***

-2.46

(0.473)***

-2.26

(0.490)***

Age group (reference: 18–25 years)

26–35 -0.43

(0.696)

-0.36

(0.700)

0.06

(0.712)

36–45 -1.01

(0.763)

-0.93

(0.774)

-0.51

(0.796)

46–55 -2.72

(0.822)***

-2.62

(0.844)***

-2.15

(0.866)**

56–64 -3.51

(0.954)***

-3.29

(0.988)***

-3.04

(1.009)***

Marital status (reference: married)

Widowed -1.47

(1.408)

-1.08

(1.411)

-0.97

(1.401)

Divorced -0.93

(0.845)

-0.94

(0.848)

-0.46

(0.846)
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Table 1 continued

Model 1 Model 2 Model 3 Model 4 Model 5

Single 0.10

(0.544)

0.13

(0.546)

-0.21

(0.630)

Socioeconomic class (reference: class A)

Class B -1.46

(1.155)

-1.15

(1.149)

Class C -2.39

(1.187)**

-1.86

(1.191)

Class D/E -3.99

(1.473)***

-2.77

(1.481)

Educational level (reference:\4 years of education)

4–7 0.84

(1.107)

0.78

(1.098)

8–10 2.25

(1.142)**

2.06

(1.135)

11–14 0.99

(1.147)

0.21

(1.147)

15 or more 1.49

(1.377)

0.78

(1.383)

Place of residence (reference: Belo Horizonte)

Metropolitan área 0.93

(0.778)

Countryside of Minas Gerais -1.20

(0.641)

Smoking behavior -1.22

(0.485)**

Private health insurance 0.91

(0.510)

Caregiver -0.01

(0.465)

Happiness status 4.18

(0.705)***

Having children -1.14

(0.671)

Religious belief (reference: do not have a religion)

Religion: practice 0.52

(0.890)

Religion: do not practice 0.22

(0.920)

Death of a close friend/relative -1.54

(0.568)***

Constant 88.89

(0.326)***

90.28

(0.331)***

92.60

(0.721)***

93.26

(1.762)***

91.34

(2.200)***

N 3303 3297 3297 3296 3292

Adjusted R2 0.273 0.328 0.337 0.340 0.354

Standard errors are in brackets

Model 1: Includes only the EQ-5D-3L dimensions. Model 2: Model 1 ? chronic conditions. Model 3: Model 2 ? age and sex. Model 4: Model

3 ? educational level and socioeconomic classes. Model 5: Model 4 ? control variables

*** p\ 0.01; ** p\ 0.05
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Table 2 Health profiles for the

Brazilian population according

to GoM

Indicators Profile 1 Profile 2 Profile 3 Profile 4

(N = 518) (N = 625) (N = 1012) (N = 833)

Mobility

No problem X X X

Some problem X

Self-care

No problem X X X

Some problem X

Usual activities

No problem X X X

Some problem X

Pain/discomfort

No problem X X

Moderate problem X

Extreme problem X

Anxiety/depression

No problem X X X

Moderate problem X

Extreme problem X

Self-assessed health

Very good X X

Good X X

Fair X

Poor/very poor X

Hypertension

Yes X X

No X

Arthritis

Yes X

No

Diabetes

Yes X

No

Heart problems

Yes X

No

Lung problems

Yes X

No

Depression

Yes X

No

Kidney disease

Yes X

No

Back problems

Yes X

No

Sex

Male X

Female X

Age group

18–25 X
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Table 2 continued
Indicators Profile 1 Profile 2 Profile 3 Profile 4

(N = 518) (N = 625) (N = 1012) (N = 833)

26–35 X

36–45 X X

46–55 X X

56–64 X X

Class

A X X

B X

C X

D/E X X

Educational level

\4 years of education X X

4–7 years X X

8–10 years X

11–14 years X X

15 or more years X

Marital status

Married X X

Widowed X

Divorced X X X

Single X

Place of residence

Belo Horizonte

Metropolitan area X

Countryside of Minas Gerais

Smoking behavior

Yes X X

No X

Private health insurance

Yes X

No X X

Caregiver

Yes X X

No X

Having children

Yes X X X

No X

Death of a close friend/relative

Yes

No X

Happiness status

Very happy/happy

Not very happy/unhappy X

Religious belief

Do not have a religion X X

Have a religion (practice)

Have a religion (do not practice) X

Occupation

Employee X X

Employer X

Self-employed X
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are amorphous; i.e., their GoM in the four profiles are

similar.

Who are the EQ-5D-3L full health individuals? Are

they really ‘‘full health’’ or are there omitted

dimensions?

One difficulty in using the EQ-5D-3L is differentiating

individuals who actually have full health from those who

have some problem not captured by the descriptive system.

In the population investigated, full health was the most

prevalent status (44 %). Among them, only 27 % at-

tributed the maximum score on the EQ VAS to their

health.

A comparison between individualswith full health and the

total sample (Table 3) indicated that individuals with full

health were generally younger, well-educated, belonged to a

higher social class, and male. Moreover, although ap-

proximately 50 %of individuals had some chronic disease in

the total sample, while for the subgroup with full health, this

value reduced to 32 %. The most common chronic diseases

among individuals with full health were hypertension and

respiratory or lung problems. The analysis of self-assessed

health status revealed that among individuals with full

health, 92 % reported their health as very good or good,

compared with 77 % in the total sample.

A logistic model was estimated to better understand

the relationship between socio-demographic and health

status indicators and the chance of having full health

(Table 4). Results indicate health inequalities favoring

richer individuals. Individuals belonging to the lower

economic classes and with lower educational levels had

a lower chance of having full health. Regarding health

indicators, individuals with hypertension, arthritis, de-

pression, heart, lung, and back problems had a sig-

nificantly lower chance of having full health. Moreover,

the chance of having full health decreased as the self-

assessed health worsened. For demographic indicators,

only gender was significant, indicating that men had a

higher chance of having full health. Finally, individuals

Table 2 continued
Indicators Profile 1 Profile 2 Profile 3 Profile 4

(N = 518) (N = 625) (N = 1012) (N = 833)

Othersa X X

Unemployed/retired X

a Domestic employee, unpaid, production for own consumption

Table 3 Interviewees with full health and the total sample according

to socio-demographic and health status indicators

Total Full health

Age group

18–25 19.29 23.73

26–35 26.61 28.58

36–45 22.18 22.72

46–55 19.23 15.02

56–64 12.68 9.95

Gender

Female 51.58 40.87

Male 48.42 59.13

Educational level

\4 years 4.86 2.90

4–7 years 24.37 17.24

8–10 years 24.57 24.79

11–14 years 37.65 44.00

15? years 8.54 11.07

Class

A 4.37 6.24

B 36.99 40.87

C 52.25 48.13

D/E 6.39 4.77

Self-assessed health

Very good 25.37 38.37

Good 52.06 53.29

Fair 20.51 8.23

Poor/very poor 2.07 0.10

Chronic diseases

Any disease 49.76 32.24

Hypertension 24.63 15.65

Arthritis 7.29 2.52

Diabetes 5.54 3.17

Heart problems 6.40 1.99

Lung problems 13.08 8.55

Depression 14.36 3.42

Kidney disease 2.83 1.04

Back problems 17.64 8.08
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Table 4 Odds ratios for the

factors that influence the

probability of having full health

Independent variables Odds ratio Independent variables Odds ratio

Constant 1.951

(0.656)**

Chronic diseases

Male 1.763

(0.150)***

Hypertension 0.743

(0.085)***

Age group (reference: 18–25 years) Arthritis 0.541

(0.129)***

26–35 0.997

(0.116)

Diabetes 0.959

(0.211)

36–45 1.127

(0.150)

Heart problems 0.389

(0.092)***

46–55 1.100

(0.166)

Lung problems 0.755

(0.095)**

56–64 1.299

(0.243)

Depression 0.292

(0.051)***

Marital status (reference: married) Kidney disease 0.602

(0.205)

Widowed 0.778

(0.251)

Back problems 0.500

(0.069)***

Divorced 0.941

(0.154)

Region (reference: Belo Horizonte)

Single 1.114

(0.121)

Metropolitan area 1.102

(0.125)

Socioeconomic class (reference: A) Countryside of MG 1.228

(0.113)**

B 0.596

(0.123)**

Religious belief (reference: do not have a religion)

C 0.522

(0.112)***

Religion: practice 1.028

(0.147)

D/E 0.574

(0.160)**

Religion: do not practice 0.864

(0.128)

Educational level (reference: 15 or more) Smoking behavior 1.034

(0.091)

\4 years 0.616

(0.175)*

Private health insurance 0.996

(0.088)

4–7 years 0.706

(0.133)*

Caregiver 0.808

(0.067)***

8–10 years 0.774

(0.136)

Happiness status 1.814

(0.264)***

11–14 years 0.919

(0.147)

Having children 1.083

(0.122)

Self-assessed health (reference: very good) Death of a close friend/relative 0.866

(0.085)

Good 0.480

(0.043)***

Fair 0.233

(0.033)***

Poor 0.067

(0.051)***
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who took care of a sick person had a lower chance of

having full health, whereas happy individuals and those

living in the countryside of Minas Gerais had a greater

chance.

Discussion

This study is novel in using the EQ-5D-3L instrument as a

measure of the health status of the Brazilian population.

Few studies have related EQ-5D-3L to other health mea-

sures by focusing on the predictive ability of the instru-

ment. Results obtained in this study indicate that EQ-5D-

3L is a good measure of the Brazilian health status which is

in agreement with those presented in the literature [9–19,

21]. The main results indicate a good discriminatory ca-

pacity of the EQ-5D-3L for Brazil in terms of gender, age,

socioeconomic status, and health status.

There is a direct relationship between age and the EQ-

5D-3L. Older individuals exhibit higher prevalence of

problems in all EQ-5D-3L dimensions and lower EQ VAS

scores. The multivariate analysis from the GoM method

demonstrated that health status of older individuals is

strongly associated with socioeconomic class. Profiles 1

and 2 refer to individuals in the older age groups. Profile 1

identifies those with worse health and socioeconomic

conditions. Profile 2 identifies individuals with full health

and good socioeconomic conditions.

Regarding differences between genders, two results

were observed. Women have more health problems and a

lower chance of full health, whereas men tend to attribute

lower EQ VAS scores to their health. Same results are

observed in the OLS and logistic models. International

evidence also indicates a higher prevalence of problems

among women; despite in some countries, this difference is

small [9, 12, 15]. For the EQ VAS score, Lubetkin et al.

[13] estimate an OLS model for the American population

similar to the one estimated in the present study and found

that, on average, men attribute higher scores to their health.

The opposite result found in the present study seems to

indicate that in Brazil, men are less tolerant of health

problems. Even reporting fewer problems in the EQ-5D-

3L, the assessment of the general health status by the EQ

VAS is lower than that observed in women. Another pos-

sible explanation is that the EQ-5D-3L descriptive system

fails in capturing health problems specific to this popula-

tion subgroup.

The relationship between the EQ-5D-3L and socioeco-

nomic measures indicates the existence of health inequal-

ities in Brazil. This result corroborates several studies on

health inequalities in the country [33–35] and is in agree-

ment with empirical evidence from other countries [9–13,

17]. Regarding health indicators, the EQ-5D-3L has a good

discriminatory capacity for self-assessed health and

chronic diseases. Individuals who rate their health as poor

and those with chronic diseases report more problems in

the EQ-5D-3L than individuals without these conditions.

Arthritis is strongly associated with the EQ-5D-3L,

whereas lung problems and hypertension are the less ones.

Other studies had already found the same results [9, 14,

36]. For hypertension, a study conducted in Cyprus with

hypertensive patients indicated a strong ceiling effect. Only

40 % of the patients reported some problem in the EQ-5D-

3L dimensions, and a weak association of this disease with

mobility, self-care, and usual activities dimensions was

observed [37].

Despite the good discriminatory capacity of the EQ-5D-

3L for the socio-demographic and health indicators, a high

prevalence of individuals with full health was observed

(44 %), which may indicate the presence of ceiling effect

in the Brazilian population. However, population studies

conducted in other countries found a higher prevalence of

individuals with full health. For example, the prevalence in

the UK is 58 % [10]; in Canada and USA, 47 % [19, 20];

in Catalonia, 60 % [9]; and in Argentina, 61 % [38]. A

possible explanation for the lower value found in Brazil is

the great socioeconomic heterogeneity observed in the

country as well as the presence of strong health inequal-

ities. This implies a lower chance of observing full health

among individuals who belong to lower economic classes.

Therefore, the EQ-5D-3L can be considered a good mea-

sure for health status in developing countries and countries

with higher levels of social inequality, such as Brazil. For

more homogenous countries, a more sensitive instrument is

necessary to capture small differences in health.
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