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Abstract
Objectives  The EQ-5D-5L is a generic preference-based quality-of-life measure for which the corresponding Portuguese 
population value set was only recently developed. This study sought to establish EQ-5D-5L population norms for Portugal 
and to identify significant relationships with sociodemographic variables.
Methods  The research was based on a representative sample of Portugal’s general population (n = 1006) aged 18 or older. 
The sample was stratified by gender, age group, and geographical region. The respondents were interviewed by telephone 
and asked to value their own state of health using both the EQ-5D-5L description system and the EuroQol-Visual Analogue 
Scale (EQ VAS).
Results  The estimated mean EQ-5D-5L index for Portugal’s general population is 0.887 (standard error [SE] = 0.0051), and 
the EQ VAS score was estimated as 76.0 (SE = 0.640). One-third of the population reported being in the best health state 
(11111). Women, individuals 70 years old or more and people with low education or a chronic disease reported a lower EQ-
5D-5L index score (p < 0.001). Residents in the Azores and the Algarve reported higher health utility scores.
Conclusions  The EQ-5D-5L Portuguese population norms obtained can be used as reference scores. These norms are consist-
ent with other countries’ population norms. The findings facilitate clinical, economic, and policy decision-making processes 
and provide a fuller understanding of the Portuguese population’s health-related quality of life.

Keywords  Health-related quality of life · Utility scores · Population norms · EQ-5D-5L · Portugal
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Introduction

The EQ-5D is a generic preference-based quality-of-life 
measure that provides supporting data for clinical and pol-
icy decisions. EQ-5D utility values can easily be converted 
into quality-adjusted life years (QALY) and used to conduct 
cost–utility analysis in economic evaluations [1].

The five-level (5L) EQ-5D version was introduced by 
the EuroQol Group a few years ago. The new instrument 
expands the descriptive system from 3 to 5 severity lev-
els within each of the 5 dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression) 
[2]. The revised measure produces a total of 3125 distinct 
health states, identifying each health state by a five-digit 
code expressing each dimension’s severity level, with 11111 
representing the best and 55555 the worst possible health 
states [2].

In 2019, a value set was derived for the Portuguese popu-
lation’s preferences, assigning societal values to all 3125 
health states generated by the EQ-5D-5L [1]. Portugal’s 
Infarmed (i.e., National Authority of Medicaments and 
Health Products) currently recommends, in its official meth-
odological guidelines for economic evaluations of health 
technologies, that decision-makers use a Portuguese value 
set and the EQ-5D-5L rather than other measures to assess 
health-related quality of life (HRQoL) [3].
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Population norms can function as reference values that 
facilitate comparisons among patients with specific condi-
tions with data on the average person of a similar age and/or 
gender within the same community [4]. Normative data are 
a useful guide for those seeking to interpret the outcomes of 
health economic evaluations. EQ-5D-5L population norms 
have been developed for multiple countries and regions [4], 
namely, Europe [5–15], Asia [16–22], the Americas [23–27], 
and Oceania [28, 29].

The EQ-5D-3L population norms for Portugal were esti-
mated a few years ago [30]. As Portugal did not yet have 
population norms for the EQ-5D-5L, the present study 
focused on obtaining the relevant nationally representative 
normative data defined by gender, age group, and geographi-
cal region to establish the EQ-5D-5L population norms for 
Portugal.

Methods

Sampling design

The target population was 8.7 million Portuguese adults, 
aged 18 and older [31]. The current research’s aim was to 
estimate the EQ-5D-5L mean index value for the subpopu-
lations of interest defined by gender (two categories), age 
group (four groups), and region (seven regions). Thus, strati-
fied random sampling was applied to gather a representative 
sample of the general population. In addition, the global 
sample was proportionally allocated to each stratum, which 
facilitated statistical analysis, since all the sampling units 
had equal probabilities of being selected for the sample [32].

The sample size calculation [32: 128] used the popula-
tion size of each stratum in the Portuguese 2011 census [31] 
and auxiliary information from the EQ-5D-3L population 
norms survey [30]. Assuming a 95% confidence level and a 
maximum absolute sampling error of 0.015 (i.e., equivalent 
to a relative sampling error of 1.9%), the global sample was 
set at 998 individuals. This sample could be used to estimate 
the overall EQ-5D-5L mean index.

A final sample of 1006 individuals was ultimately sur-
veyed, which was proportionally allocated to the 56 strata.

The survey was conducted between November 2015 and 
January 2016 by a market research company. Four trained 
interviewers collected the data via telephone interviews 
using a Computer-Assisted Telephone Interviewing system. 
Mobile and landline telephone numbers were selected using 
a computer algorithm to ensure a random sample using the 
Random Digit Dialing method. Among people living in the 
dialed household, a person with the birthday nearest the 
interview date was specifically contacted.

Calls were made between 6 and 10 pm when residents 
were most likely to be at home. Up to two callbacks were 

made after the first call if no one answered or the line was 
busy. The interviewee was given the option of scheduling 
the interview on another day and/or at a different time to 
ensure each individual’s cooperation. Only one interview 
was conducted per household.

Each respondent answered the survey questionnaire after 
that person’s eligibility was confirmed based on the target 
population and sampling design. The telephone interview 
script was developed for this study by the market research 
company and, on average, each telephone call lasted 14 min. 
The company ran a pilot test of the entire survey process in 
October 2015. The company started the fieldwork only after 
the research team evaluated the test’s results and found them 
acceptable.

The survey consisted of three parts. The first was a general 
welcome extended to the respondents. After the interview-
ees passed the eligibility check, the interviewers explained 
the study’s purpose, and the respondents were asked if they 
agreed to participate in the survey. All interviewees were 
also informed that no wrong answers existed and that their 
data would remain anonymous and confidential.

The second part was the survey questions. The data col-
lection instrument included three sections: the EQ-5D-5L 
Portuguese version that included both the EQ-5D-5L 
description system and the EuroQol-Visual Analogue Scale 
(EQ VAS), the Short Form-12 Health Survey (SF-12) Por-
tuguese version and sociodemographic questions. The topics 
covered by all the questionnaire’s sections were explained 
to the respondents before the questions were asked to pro-
vide a context for the survey. The scales were also carefully 
presented with each question. As the SF-12 does not fall 
within the scope of this manuscript, its results are not pre-
sented here.

The last part was a general thank you for the interviewee’s 
cooperation and a goodbye. At this stage, the interviewees 
were also informed that they might be contacted again in 
the future for quality control purposes. The survey quality 
control and monitoring were based on direct supervision 
and a third party listening to telephone calls for 10% of the 
global sample. In addition, 10% of the sample was randomly 
cross-questioned by telephone.

The principles of anonymity, confidentiality, and indi-
vidual privacy were ensured throughout the research. No 
incentive (i.e., monetary or non-monetary) was offered to 
the respondents. The National Data Protection Commission 
approved the study (i.e., Deliberation no. 1737).

Statistical analysis

The data analysis was conducted in three stages. First, the 
Portuguese value set [1] was used to derive the EQ-5D-5L 
index. Second, descriptive statistics were generated to pro-
file the sample. Finally, inferential statistics techniques 
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were applied to estimate the EQ-5D-5L parameters of inter-
est (e.g., mean, quartiles, and proportions). The EQ-5D-5L 
index and answers’ distribution across the dimensions were 
analyzed globally and by sociodemographic characteristics. 
All inferential analyses considered the survey’s specific sam-
pling design. Direct comparisons were also made between 
the EQ VAS results from the 5L and the EQ VAS data from 
the EQ-5D-3L Portuguese population norms [30]. The ceil-
ing effect was analyzed globally and by sociodemographic 
groups. To further inspect the strength of the ceiling effect, 
EQ VAS scores for both the 3L and the 5L were compared 
within the respondents that reported full health (11111).

No adjustments were needed to compensate for unequal 
selection probabilities when estimating the EQ-5D-5L 
parameters at the strata level, but corrections had to be 
made when estimating these parameters at the level of other 
domains (e.g., those defined by marital status and chronic 
disease). In the latter case, the sampling weights were 
adjusted using domain estimation methods [33]. The corre-
lation between the EQ-5D-5L index and EQ VAS scores was 
evaluated based on Spearman’s rank correlation coefficient 
(ρ). Since these scores have trouble adjusting to a symmet-
ric distribution (e.g., a normal distribution), the differences 
between subgroups defined by sociodemographic variables 
were assessed using the Welch’s tests.

To deeper analyze the health problems reported by the 
Portuguese population, we have also observed the distribu-
tion of responses given in levels 2 and 3, as well as 4 and 
5, in the EQ-5D dimensions. The objective was to see what 
dimensions are hampered simultaneously.

All data analyses were performed using IBM SPSS Sta-
tistics version 27 software.

Results

Sample

The sample’s main characteristics are shown in Table 1. This 
profile matches the general population’s characteristics in 
terms of gender, age group, and region (i.e., the stratification 
variables), and the profile is similar regarding other varia-
bles (i.e., marital status, employment status, and household). 
However, the sample has a larger proportion of individuals 
with a post-secondary and higher education diploma (i.e., 
bachelor’s, master’s, or doctoral degree) than the general 
population does.

The majority of the respondents were female (53.4%). 
Most respondents were middle-aged or older as the partici-
pants aged between 30 and 49 years were the sample’s larg-
est age group (35.1%). The majority were married or living 
with a partner (57.9%). and close to half of the respondents 
(45.8%) indicated that they had a low level of education. 

In addition, 51.1% reported that they were employed and 
27.3% were retired. Most respondents lived in a household 
with 3–4 members (48.7%) and the majority did not have a 
chronic disease (53.5%). Finally, about a third of the par-
ticipants said their net monthly earnings fell between €1000 
and €1999 (34.6%).

Norms

The most frequent health level reported by the Portuguese 
population for all EQ-5D-5L dimensions is ‘no problems’. 
More specifically, Table 2 shows that 91.2% of the popula-
tion selected the ‘no problems’ option in the self-care dimen-
sion, while about three-quarters have no problems in the 
mobility and usual activities’ dimensions. A full 60.9% also 
have no problems with anxiety and/or depression, and 45.9% 
do not experience pain and/or discomfort.

The results further highlight that one-third of the popula-
tion has ‘slight problems’ with pain and/or discomfort. This 
study overall detected a lower percentage of individuals with 
no problems in all EQ-5D-5L dimensions compared to the 
Portuguese population norms previously established for the 
EQ-5D-3L [30]. That is, the present findings include 74.9 
versus 83.3% for mobility, 91.2 versus 95.2% for self-care, 
75.9 versus 83.7% for usual activities, 45.9 versus 55.3% for 
pain and/or discomfort, and 60.9 versus 65.6% for anxiety 
and/or depression.

The estimated frequencies of each EQ-5D-5L dimen-
sion by gender and age group are presented in supplemen-
tary material Table S1. The results reveal that Portuguese 
women report more problems than men do in all EQ-5D-5L 
dimensions. The biggest difference between these gender 
groups appears in the pain/discomfort dimension and the 
smallest divergence in self-care. The findings also show 
that that older groups report more severe problems than 
younger respondents do. The increase of the number of prob-
lems along with the increase of age in all dimensions was 
expected, but these differences are most pronounced in the 
mobility, usual activities, and pain/discomfort dimensions. 
However, some dimensions worsen quickly than others, as 
can be inferred from the graphs included in Supplementary 
material S2. For instance, dimensions mobility and usual 
activities seem to degrade with age quicker than the others. 
On the other hand, self-care and anxiety/depression worsen 
slower with age.

Table 3 lists the most frequently reported EQ-5D-5L 
health states. In total, 184 health states out of a total of 3125 
were reported by the surveyed individuals, three-quarters 
of whom selected the top 18 health states in Table 3. One-
third of the population reported the best health state (i.e., 
11111), for which a EQ-5D-5L index score of 1.000 and 
mean EQ VAS score of 86.5 were estimated. The next three 
most frequently reported health states are 11121 (12.2%), 
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Table 1   Study sample 
characteristics and Portuguese 
general population aged 18 or 
more

n number, SD standard deviation, MA metropolitan area, AR autonomous region, n.a not available
a Source: Census 2011 [20]

Sample (n = 1006) Portuguese general population aged 
18 or morea (N = 8,657,240)

Gender (%)
 Female 53.4 53.0
 Male 46.6 47.0

Age group (%)
 18–29 15.4 17.0
 30–49 35.1 36.3
 50–69 31.6 29.9
 70+ 17.9 16.8
 Mean age (SD) 51.0 (18.2) 49.1 (18.5)

Region (%)
 Northern and central coast 31.7 31.7
 Northern and central interior 11.3 11.1
 Lisbon and Oporto MA 43.3 43.4
 Alentejo 4.9 4.8
 Algarve 4.2 4.3
 Azores AR 2.2 2.2
 Madeira AR 2.4 2.5

Marital status (%)
 Single 23.4 27.4
 Married/living with a partner 57.9 56.9
 Divorced/separated 11.1 6.9
 Widowed 7.6 8.9

Educational attainment (%)
 Low 45.8 62.1
 Medium (secondary) 27.4 19.1
 High (bachelor, master, doctorate) 26.8 18.8

Occupational status (%)
 Employed 51.1 50.1
 Unemployed 13.4 7.4
 Retired 27.3 27.0
 Student 3.8 4.6
 Domestic 4.3 4.8
 Other situation 0.1 6.1

Household (%)
 1 to 2 elements 43.3 53.0
 3 to 4 elements 48.7 40.5
 5 or more elements 8.0 6.5

Residence (%)
 City 46.2 n.a
 Small town 19.9 n.a
 Small village 33.9 n.a

Chronic disease (%)
 With a chronic disease 46.5 n.a
 Without a chronic disease 53.5 n.a

Net monthly income (%)
 Less than €500 13.5 n.a
 €500–€999 29.5 n.a
 €1000–€1999 34.6 n.a
 €2000–€2999 13.0 n.a
 €3000 or more 7.5 n.a
 Dependent on household income 1.9 n.a
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11122 (7.1%), and 11112 (6.2%). The mean EQ-5D-5L 
index scores estimated for these health states are 0.959, 
0.923, and 0.964, respectively, while the EQ VAS scores 
are 81.6, 78.3, and 84.7.

Table 4 presents the overall EQ-5D-5L population norms 
(EQ-5D-5L index and EQ-5D VAS) and by main sociode-
mographic characteristics. The estimated mean EQ-5D-5L 
index score for Portugal’s general population is 0.887 
(SE = 0.0051), and the overall mean EQ VAS score is 76.0 
(SE = 0.640). These index scores are moderately positively 
correlated (ρ = 0.57; p < 0.001). As expected, the Kolmogo-
rov–Smirnov test confirmed that each distribution does 

not even roughly follow a normal distribution (both with 
p < 0.001).

Half of the general population reported an EQ-5D-5L 
index score greater than or equal to 0.959, while about 
one-third reported the highest utility score (EQ-5D-5L 
index = 1.000). Table 4 further shows that women have a 
statistically significantly lower mean EQ-5D-5L index score 
than men do (0.863 vs 0.914; p < 0.001). The mean EQ-
5D-5L index scores show a statistically significant difference 
between individuals in varied age groups (p < 0.001). More 
specifically, the mean EQ-5D-5L score for individuals aged 
18–29 is 0.962, while the score for individuals aged 70 years 
and older is 0.790.

Table 4 also reveals that the mean EQ-5D-5L index score 
differs significantly by geographical region, marital status, 
education, and chronic disease (all with p < 0.001). For 
instance, people living in the Azores and the Algarve report 
higher utility scores than individuals living in the other 
regions do. Furthermore, people with a low level of educa-
tion or a chronic disease have the smallest utility scores. The 
mean EQ-5D-5L and EQ VAS index scores by other soci-
odemographic characteristics are listed in Supplementary 
Material Table S3.

Table  5 shows the distribution of health problems 
(responses given in levels 2–3 or 4–5) in each EQ-5D dimen-
sions. Considering levels 2–3 of mobility, minor problems 
were found in 21.4% of the respondents, with 23.8% also 
reporting minor problems in self-care, 53.7% in usual activi-
ties, 72.9% in pain/discomfort, and 48.1% in anxiety/depres-
sion. Of the individuals who reported levels 2–3 in self-care, 
more than half also reported 2 or 3 on mobility, usual activi-
ties, pain-discomfort, and anxiety-depression. On the other 
hand, of the individuals who reported 2–3 in usual activities, 
less than 30% reported this level of problems in the self-care 
and more than a half in the other EQ-5D dimensions. Most 
individuals who reported 2–3 on pain/discomfort do not have 
the same level of severity in the remaining dimensions. It is 
also worth noting that of the individuals who reported 2–3 
in anxiety/depression, only in dimension pain/discomfort, 
there was more than half of the individuals reporting this 
level of problems. The same rational applies to the other 
dimensions and levels.

Additionally, the Spearman rank correlation coefficients 
show, as expected, that all dimensions are moderately-
to-strongly associated. The association is higher between 
dimensions mobility/self-care, mobility/usual activities, 
self-care/usual activities, and usual activities/pain and/or 
discomfort, showing that reported problems in functional 
dimensions, such as mobility or self-care, may hamper prob-
lems in other dimensions.

As already seen before, most of the problems occur in the 
dimension pain/discomfort and anxiety/depression, which 
gives to the Portuguese values a higher relative importance 

Table 2   Distribution of relative frequencies by EQ-5D-5L dimen-
sions (%)

Absolute sampling error of all estimates lower than 3.0%; modal level 
in bold

Dimensions Level

1 2 3 4 5

Mobility 74.9 11.6 9.8 3.1 0.6
Self-care 91.2 4.3 3.9 0.3 0.3
Usual activities 75.9 10.5 10.0 2.8 0.8
Pain/discomfort 45.9 34.2 15.3 4.0 0.6
Anxiety/depression 60.9 24.4 11.3 2.0 1.4

Table 3   EQ-5D-5L index and EQ VAS scores of most frequently 
reported EQ-5D-5L health states

a Digits = response levels (1–5) for EQ-5D-5L dimensions: mobility, 
self-care, usual activities, pain/discomfort, and anxiety/depression

Health statea % Cumulative % EQ-5D-5L 
index

Mean EQ VAS

11111 33.3 33.3 1.000 86.5
11121 12.2 45.5 0.959 81.6
11122 7.1 52.6 0.923 78.3
11112 6.2 58.7 0.964 84.7
11123 2.3 61.0 0.874 62.8
11131 1.9 62.9 0.899 79.6
21121 1.7 64.6 0.911 69.4
11,113 1.4 66.0 0.915 78.2
21111 1.3 67.3 0.952 80.3
11221 1.1 68.4 0.915 71.9
11132 1.0 69.4 0.863 65.1
11133 1.0 70.4 0.814 70.6
11222 1.0 71.4 0.879 55.0
21221 0.9 72.3 0.867 70.7
21122 0.8 73.1 0.875 75.1
21222 0.7 73.8 0.831 65.9
31331 0.7 74.5 0.744 46.1
11223 0.6 75.1 0.830 76.6
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for these two dimensions comparing to other more func-
tional ones. This means that, in the Portuguese value set, 
the disutility we obtain when we skip levels in more func-
tional dimensions (mobility, self-care, and usual activities) 
is much lower when compared to pain/discomfort or anxiety/
depression. This phenomenon is not always reported in other 
countries [34].

Comparison of EQ‑5D‑5L and EQ‑5D‑3L results

Table 4 also includes the EQ VAS data from the EQ-5D-3L 
Portuguese population norms [30]. Although the EQ-5D 

descriptive system of both instruments is different, the EQ 
VAS remains the same. As expected, there are no statisti-
cally significant differences in overall EQ VAS according to 
the version of the EQ-5D (p = 0.240).

Table 6 presents the comparison of EQ VAS 5L in the 
population that reports full health in this study with the EQ 
VAS 3L in the population that reported full health in the EQ-
5D-3L Portuguese population norms [30]. It also shows the 
ceiling effect for both the 5L and the 3L [30].

The results reveal a lower ceiling effect for the 5L version 
as compared to the 3L version as a lower proportion of the 
population reported ‘no problems’ for each dimension for 

Table 4   EQ-5D-5L index, EQ 
VAS (5L), and EQ VAS (3L)

Unmarked relative sampling error (RSE) of mean EQ-5D-5L utility scores’ estimated values: ≤ 4%; 
a4% < RSE ≤ 10%; RSE = (1.96 × standard error/estimate) × 100%, at a confidence level of 95%
MA metropolitan area, AR autonomous region, SE standard error, 25P 25th percentile, 50P 50th percentile, 
75P 75th percentile
***p < 0.001, **p < 0.01, *p < 0.05 for the EQ-5D-5L index/and the EQ VAS (5L) score. Comparisons of 
the means of EQ-5D-5L index score and EQ-VAS score distributions across groups defined by gender, age 
group, region, marital status, educational attainment and chronic disease were analyzed using the Welch’s 
test

EQ-5D-5L index EQ VAS (5L) EQ VAS (3L)

Mean SE 25P 50P 75P Mean SE Mean SE

Overall 0.887 0.0051 0.863 0.959 1.000 76.0 0.640 74.9 0.504
Gender***/**
 Female 0.863 0.0074 0.814 0.923 1.000 74.2 0.944 72.8 0.772
 Male 0.914 0.0067 0.899 0.959 1.000 78.0 0.849 77.1 0.633

Age group***/***
 18–29 0.962 0.0050 0.959 1.000 1.000 85.6 1.240 84.3 0.756
 30–49 0.919 0.0073 0.911 0.959 1.000 81.1 0.965 79.8 0.821
 50–69 0.868 0.0102 0.831 0.923 1.000 72.7 1.310 68.5 1.123
 70+a 0.790 0.0163 0.703 0.829 0.956 62.4 1.693 62.1 1.453

Region
 Northern and central coast 0.878 0.0096 0.831 0.959 1.000 75.8 1.148 74.9 0.836
 Northern and central interiora 0.865 0.0201 0.853 0.959 1.000 75.6 1.922 72.2 1.085
 Lisbon and Oporto MA 0.896 0.0066 0.867 0.959 1.000 76.0 0.898 76.3 0.960
 Alentejoa 0.872 0.0241 0.819 0.923 1.000 74.1 3.322 73.2 1.866
 Algarvea 0.910 0.0212 0.899 0.959 1.000 78.0 3.226 74.5 3.032
 Azores ARa 0.943 0.0266 0.952 1.000 1.000 78.2 5.984 82.8 3.318
 Madeira ARa 0.893 0.0306 0.892 0.959 1.000 78.0 5.255 83.0 2.878

Marital status***/***
 Single 0.927 0.0089 0.920 0.964 1.000 82.5 1.075 83.6 0.800
 Married/living with a partner 0.889 0.0063 0.851 0.959 1.000 75.3 0.867 73.0 0.699
 Divorced/separateda 0.865 0.0195 0.851 0.923 1.000 74.1 2.099 74.0 2.091

Widowed§ 0.774 0.0286 0.717 0.826 0.923 61.8 3.164 61.7 2.250
Educational attainment***/***
 Low 0.848 0.0090 0.776 0.923 1.000 69.5 1.116 69.1 0.837
 Medium 0.912 0.0089 0.899 0.959 1.000 79.8 1.130 80.1 0.831
 High 0.930 0.0071 0.915 0.964 1.000 82.7 0.927 82.0 0.857

Chronic disease***/***
 With a chronic disease 0.822 0.0098 0.767 0.888 0.959 67.9 1.043 65.9 0.927
 Without a chronic disease 0.942 0.0039 0.923 0.964 1.000 82.9 0.744 80.8 0.574
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the 5L compared with the 3L for the general population sam-
ple [30]. However, a considerable proportion of the popula-
tion indicated that they are in full health (33.2%). More than 
one-fifth of the Portuguese population also evaluated their 
health as above 90 on the EQ VAS scale, and 9.3% chose 
‘the best health you can imagine’, suggesting that the ceiling 
effect is consistent with the EQ VAS scores.

Table 6 also shows that the reported EQ VAS is similar in 
both studies as was expected, since the EQ VAS is presented 
in the same way in both versions of the instruments.

Discussion

This study sought to estimate normative EQ-5D-5L values 
for Portugal and to examine various sociodemographic vari-
ables’ relationships with the data based on a representative 
sample of Portugal’s general population. Comparisons of 
the results with other countries need to be made with cau-
tion as researchers adopt different methodologies that are 
then implemented in specific cultural settings. The findings 
for each country should, at least in part, take these cultural 
differences into account.

The estimated mean EQ-5D-5L index for Portugal’s gen-
eral population is 0.887 and 76.0 for the EQ VAS, and the 
results show that both index scores are strongly negatively 
or left skewed. These scores are consistent with those found 
for other countries or regions [e.g., 5, 8, 11, 12, 14, 22, 25, 
28, 29] and with the previous Portuguese EQ-5D-3L norms 

study [30]. Portuguese health utility scores are somewhat 
lower than those for various other nations [e.g., 9, 10, 16, 
17, 23, 26].

The relative lower scores found in the present study are 
not surprising. Traditional cultural patterns tend to incline 
the Portuguese population toward reporting lower health 
status and quality-of-life values than those of other coun-
tries—even when the respondents have similar health indica-
tors to those of other nations [33]. However, about one-third 
(33.3%) of the population registered ‘no problems’ across all 
dimensions (i.e., health status 11111). More than one-fifth 
of the population also valued their health above 90 on the 
EQ VAS. The second most frequently reported health status 
(12.2%) was 11121, namely, only mild pain or discomfort, 
with exactly the same frequency as found for the United 
States (US) [27].

Comparisons between the EQ-5D-5L results with the 
EQ-5D-3L populations norms study [30] were made. As 
expected, the EQ VAS overall results were similar, as well as 
the EQ VAS results within individuals reporting full health.

This ceiling effect was previously observed in young Por-
tuguese adults [35] and the general population by Craig et al. 
[36]. Overall, the present study’s percentages are higher than 
those for Quebec (20.8%) [25] or Slovenia [15] and similar 
to the US estimates [27] but better than the figures for other 
countries, which generally have percentages greater than 
40% [e.g., 7, 8, 10, 12, 14, 16, 20, 23, 28]. The Portuguese 
population’s lower ceiling effect may thus represent a sub-
stantial increase in the EQ-5D-5L’s sensitivity as compared 

Table 5   Distribution of health problems by EQ-5D dimension within levels of each dimension (%)

MO mobility, SC self-care, UA usual activities, PD pain/discomfort, AD anxiety/depression
a Levels = response levels (1–5) for EQ-5D-5L dimensions
*�—Spearman rank correlation coefficient. **p < 0.01

Dimensions Levelsa Problems MO SC UA PD AD

2–3 4–5 2–3 4–5 2–3 4–5 2–3 4–5 2–3 4–5

MO 2–3 21.4 – – 23.8 0.5 53.7 6.5 72.9 11.0 48.1 7.5
4–5 3.7 – – 50.0 13.9 45.9 40.5 40.5 54.0 45.9 21.6
�* 1.000 0.466** 0.582** 0.480** 0.252**

SC 2–3 8.2 61.5 21.7 – – 67.5 19.3 71.1 24.1 57.3 11.0
4–5 0.6 16.7 83.3 – – 0.0 100.0 50.0 50.0 50.0 33.3
�* 1.000 0.498** 0.363** 0.217**

UA 2–3 20.5 56.3 8.3 27.4 0.0 – – 77.7 10.1 59.3 7.4
4–5 3.6 38.9 41.7 45.7 17.2 – – 38.9 52.8 42.9 31.4
�* 1.000 0.504** 0.368**

PD 2–3 49.5 31.8 3.0 12.0 0.6 32.4 2.8 – – 48.8 3.4
4–5 4.6 51.1 42.6 42.6 6.4 45.7 41.3 – – 47.9 28.3
�* 1.000 0.386**

AD 2–3 35.7 28.9 4.8 13.2 0.9 33.9 4.2 67.5 6.2 – –
4–5 3.4 47.1 23.5 26.4 5.8 45.5 33.4 50.0 38.3 – –
�* 1.000
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to that of the EQ-5D-3L. Studies conducted elsewhere have 
also shown that the EQ-5D-5L’s discriminatory power has 
increased compared to the EQ-5D-3L [35]. The current 
results are, therefore, similar with those of prior research 
(e.g., Germany [8]).

The present study additionally detected heterogeneity 
across dimensions. For instance, pain/discomfort is the 
dimension in which more people selected severe or extreme 
scores, with the mobility dimension coming next. This 
behavior is similar to that of other European countries [e.g., 
15], as well as of the US [27] and South Australia [28].

In addition, females, older individuals, less educated citi-
zens, and patients with chronic conditions report having a 
statistically significant lower EQ-5D-5L index score. Similar 
findings have again been reported for various other countries 

(e.g., [5, 8, 18, 25]). In contrast, males in Ireland [9] and 
China [16] present lower scores.

Strengths and limitations

The present research’s most obvious strength is its large 
sample, which is representative of the Portuguese popula-
tion and stratified by gender, age group, and geographical 
region. However, the sample suffers from an overrepresenta-
tion of highly educated individuals, as happened in a parallel 
study of Bulgarians [6]. Regardless of this issue, the current 
sample facilitated an exploration of how specific sociodemo-
graphic variables affect EQ-5D-5L index scores.

Another potential limitation is that survey interviews, 
particularly the one conducted by phone, can be associated 

Table 6   Comparison of EQ 
VAS (5L) with EQ VAS (3L) 
within individuals reporting full 
health and ceiling effect (5L 
and 3L)

MA metropolitan area, n number, SE standard error, n.a not available
a Data from the EQ-5D-3L Portuguese population norms [30]

EQ VAS (5L)
Health 
state = 11111 
(n = 330)

Ceiling effect
EQ-5D-5L

EQ VAS (3L)a

Health 
state = 11111 
(n = 616)

Ceiling effect
EQ-5D-3L

Mean SE % % SE %

Overall 86.6 0.844 33.2 85.9 0.507 41.3
Gender
 Female 88.7 1.156 26.4 86.1 0.817 36.1
 Male 85.0 1.189 41.0 85.7 0.631 47.0

Age group
 18–29 89.4 1.343 52.3 88.4 0.813 54.6
 30–49 90.1 0.976 39.1 87.2 0.696 53.3
 50–69 81.3 1.982 27.2 84.4 1.411 27.9
 70+ 75.0 5.756 15.4 72.9 2.433 21.2

Region
 Northern and central coast 87.8 1.380 32.2 n.a n.a n.a
 Northern and central interior 86.2 2.792 32.7 n.a n.a n.a
 Lisbon and Oporto MA 85.5 1.439 32.3 n.a n.a n.a
 Alentejo 90.8 1.415 30.4 n.a n.a n.a
 Algarve 85.6 4.882 36.6 n.a n.a n.a
 Azores autonomous region 83.4 2.332 63.6 n.a n.a n.a
 Madeira autonomous region 91.1 3.298 37.5 n.a n.a n.a

Marital status
 Single 89.0 1.419 42.3 88.7 0.740 53.6
 Married/living with a partner 85.4 1.200 34.0 84.9 0.719 39.1
 Divorced/separated 86.1 2.234 25.2 83.7 2.421 38.4
 Widowed 84.4 5.580 9.9 79.3 3.614 23.1

Education
 Low 83.4 1.975 25.5 83.0 0.998 32.6
 Medium 86.9 1.304 36.5 87.0 0.826 50.1
 High 89.2 1.032 43.2 88.6 0.667 52.1

Chronic disease
 With a chronic disease 79.7 2.219 18.2 80.0 1.364 21.3
 Without a chronic disease 88.8 0.839 46.0 87.4 0.540 55.0
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with biases, such as the ones derived from non-uniform 
interviews. To reduce this risk, the data were collected by 
a market research company that applied a strict methodol-
ogy based on a Computer-Assisted Telephone Interviewing 
system with Random Digit Dialing of mobile and landline 
numbers.

Finally, given that these data were collected in a pre-
COVID era, it may be seen as a potential limitation of this 
study. However, this may also strength the importance of 
this kind of studies. In fact, researchers that aim at studying 
the impact of outbreaks such as COVID-19 will be able to 
compare their findings with the HRQoL of the Portuguese 
general population (e.g., [37]).

Conclusion

This study derived the Portuguese population norms for the 
EQ-5D-5L based on a representative sample of Portugal’s 
general population aged 18 or older. The scores obtained can 
be used as a reference point for a preference-based quality-
of-life measure in policy-related decision-making processes, 
thereby facilitating the assessment of disease burden and 
the monitoring of health status and inequalities over time. 
The norms defined provide benchmarks that help ensure 
more valid interpretations of general populations’ health 
and comparisons between studies. From this point onward, 
researchers can also use and interpret QALYs for Portugal’s 
general adult population particularly when conducting cost-
effectiveness and/or utility analysis or resource allocation 
studies focused on HRQoL.
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