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Summary The Lancet Regional
Background The 8-item version of the Patient Health Questionnaire (PHQ-8) is one of the self-reported ;'g;lgtgl il:)rggseg
questionnaires most frequently used worldwide for the screening and severity assessment of depression. =
However, in some European countries its reliability is unknown, and it is unclear whether its psychometric :

. . . . . https://doi.org/10.
properties vary between European countries. Therefore, the aim of this study was to assess the internal structure, 1016/jlanepe.2023
reliability and cross-country equivalence of the PHQ-8 in Europe. 100659
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Methods All participants from the 27 countries included in the second wave of the European Health Interview Survey
(EHIS-2) between 2014 and 2015 with complete information on the PHQ-8 were included (n = 258,888). The internal
structure of the PHQ-8 was assessed using confirmatory factor analyses (CFA) for categorical items. Additionally, the
reliability of the questionnaire was assessed based on the internal consistency, Item Response Theory information
functions, and item-discrimination (using Graded Response Models), and the cross-country equivalence based on
multi-group CFA.

Findings The PHQ-8 shows high internal consistency for all countries. The countries in which the PHQ-8 was more
reliable were Romania, Bulgaria and Cyprus and less reliable were Iceland, Norway and Austria. The PHQ-8 item
with highest discrimination was item 2 (feeling down, depressed, or hopeless) in 24 of the 27 countries.
Measurement invariance between countries in Europe was observed from multigroup CFA at the configural,
metric and scalar levels.

Interpretation The results from our study, likely the largest study to the date assessing the internal structure, reli-
ability and cross-country comparability of a self-reported mental health assessment measure, shows that the PHQ-8
has an adequate reliability and cross-country equivalence across the 27 European countries included. These results
highlight the suitability of the comparisons of the PHQ-8 scores in Europe. They could be helpful to improve the
screening and severity assessment of depressive symptoms at the European level.
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Research in context

Evidence before this study

PubMed and Google Scholar were searched from inception
using the key term “PHQ-8", alone and combined with
“reliability” and "“validity”. Different articles about the metric
properties of the PHQ-8 were identified. However, most of
them were focused on specific population groups, e.g., patients
with a specific health condition, or in specific countries.
Additionally, the search show that the PHQ-8 has increasingly
gained relevance worldwide during the last years, standing out
as one of the self-reported questionnaires for the screening and
severity assessment of depression most widely used in Europe
and worldwide. Despite being one of the most used
questionnaires to determine the burden of depression at the
population level, the psychometric properties of the PHQ-8
remain unclear for some European countries and across them.
Furthermore, the evidence about its cross-country equivalence
between countries is very limited.

Introduction

Depression is one of the leading causes of disability, de-
pendency, and health expenditure worldwide,* with an
overall prevalence in Europe of 6.4%.° Given its relevance
and burden, in order to plan and develop preventive
measures to reduce its impact, it is necessary to assess the
magnitude of depressive symptoms. This assessment
should be made using valid and reliable questionnaires,
and both at the individual level to detect at-risk cases
eligible for prevention strategies, as well as at the popu-
lation level to determine the magnitude of the problem.
Moreover, at the population level, the measurement
equivalence between different populations of the ques-
tionnaires used for assessing depressive symptoms must
be ensured to permit adequate and relevant comparisons.
Ensuring this equivalence would be also helpful at the
clinical level to compare the possible need for healthcare
and plan healthcare services, i.e., improving the identifi-
cation of individuals at risk for whom it could be benefi-
cial to contact a clinician, and improving country
comparisons allowing a more effective and efficient allo-
cation of mental healthcare resources.

Because of the subjective nature of the symptoms of
depression, to date, there is no measure available for their
independent objective assessment.® Therefore, it is
particularly relevant that the self-reported questionnaires

Added value of this study

This study, the largest evaluation to date, assessed the
internal structure, reliability and cross-country validity of the
PHQ-8 in Europe. It demonstrates the consistent
unidimensional structure of the PHQ-8 across all the countries
assessed, and it shows that the PHQ-8 is a reliable measure to
be used for the assessment of depressive symptoms in each of
the 27 countries included. Additionally, it shows that the
scores from the PHQ-8 are comparable across Europe.

Implications of all the available evidence

These results provide further evidence supporting the use of
the PHQ-8 for the screening and severity assessment of
depressive symptoms at the European level, and at the
country level in the 27 countries included in the study. This
evidence could be helpful to improve the accuracy of the
comparisons derived from its use.

used for the assessment of depressive symptoms are
adapted for their use in the population under study, and
that their reliability and validity are ensured. Further-
more, the measurement invariance across populations
should be also ensured, i.e., that items are measuring the
same construct and in the same way in different
contexts.”* Otherwise, the conclusions derived from
them could be biased, especially those related to differ-
ences in the construct to be measured, the interpretation
of their items, as well as with response trends or atypical
or inappropriate values of their scores depending on the
population evaluated.®'!

One of the questionnaires most commonly used for
the screening and severity assessment of depression in
clinical settings and epidemiological studies is the PHQ."
The original version of the PHQ, the 9-item version or
PHQ-9, is a self-reported measure of depressive symp-
toms composed of 9 Likert-type items each of them cor-
responding to one of the 9 criteria for major depressive
disorder of the 4th edition of the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-1V)."” These
criteria (and the corresponding symptoms) are the same
than for the 5th version of the manual and its revision
(DSM-5 and DSM-5 TR, respectively).'* Additionally, an
8-item version (the PHQ-8) has been proposed to avoid
possible ethical problems and implications surrounding
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positive response to the 9th item of the PHQ-9 about
suicide and suicidal ideation.”” Remarkably, despite being
a slightly shorter version, the PHQ-8 has shown very
similar psychometric properties when has been
compared to the PHQ-9."'° Besides, despite being a
screening questionnaire, i.e., not a diagnostic measure at
the individual level, the PHQ-8 has proven prognostic
ability to identify at-risk groups at the population level.
Hence, the PHQ-8 could be a suitable option to be used
in large epidemiological studies in which the use of
clinical interviews could not be feasible.”

It should be noted that the PHQ-8 has gained rele-
vance during the last years, emerging as one of the most
widely used self-reported questionnaires for the
screening and severity assessment of depressive symp-
toms worldwide. Some examples of relevant population-
based studies in which the PHQ-8 has been included are
the Behavioral Risk Factor Surveillance Survey (BRFSS)
in the US,” or the European Health Interview Survey
(EHIS) in Europe.” However, despite being widely used,
the psychometric properties of the PHQ-8 remain un-
clear for some of the European countries in which it is
used, i.e., the measurement model and reliability, of the
PHQ-8 have not been assessed in some European
counties. Additionally, the evidence about its internal
structure, cross-country equivalence and about whether
its psychometric properties could vary across countries
is limited, with studies usually including a restricted
number of countries.'®" This information could be key
to determining the suitability of its use in the different
countries, and of the comparability between them.

The aim of this study was to assess the internal
structure, reliability and cross-country equivalence of
the PHQ-8 for the assessment of depressive symptoms
at the country level for 27 European countries, and at the
population level in Europe.

Methods

Data and study population

Data from the second wave of the European Health
Interview Survey (EHIS-2) were used for this study.”
EHIS-2 is a population-based representative survey of in-
dividuals aged 15 years or older (16 years and older for the
UK and Sweden) carried out between 2014 and 2015 in 31
European countries, including the 27 EU member states,
the UK, Norway, Iceland, and Turkey. EHIS-2 captures
relevant data about the health status of the population of
the different countries participating in it, and about
different relevant sociodemographic characteristics of
participants (e.g., age and sex), habits and lifestyle factors
(e.g., diet and physical activity), and about the use of health
services (e.g., the medications prescribed or the number of
hospital admissions during the last year). The sample was
selected using single- and multi-stage probability sampling
methods depending on the specific country and the dis-
tribution of the general characteristics of the population
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and accounting for primary strata and primary sampling
units (PSU).” The non-response rates before substitutions,
ie., the rate of rebuttal to participate in the survey of
participants selected before considering substituting par-
ticipants, were higher than 50% in five of the countries
included in the study (Austria, Denmark, Finland, Ger-
many and Luxembourg), while in 5 countries these rates
were lower than 20% (Cyprus, Greece, Italy, Portugal and
Romania).” These non-response rates were corrected us-
ing substituting participants i.e., participants considered in
the sampling design of EHIS-2 to replace the possible lack
of answer of primary participants.”’ In some of the coun-
tries, substitution of sampled individuals that could not be
contacted was allowed, although not recommended.” To
ensure the quality of the data collection and maximise the
response rate, in all countries all participants were inter-
viewed by trained interviewers. Interviewers were just
involved in data collection and administered the ques-
tionnaires to the participants ensuring that self-reported
measures were correctly filled, but without any influence
or rating on them.” Further information and details about
EHIS-2 data, its sampling strategy, representativeness,
response rate, and data collection can be found in the
EHIS wave 2 methodological manual.*® EHIS-2 microdata
were provided by Eurostat through a signed agreement
considering different aspects to safeguard their security
(confidentiality, accessibility, and use of data) after their
anonymisation and harmonisation. Despite the anony-
mous nature of the data used for this study, ethical ap-
provals were obtained from the Ethics Committees of the
Hospital del Mar (2021/9896) and the Universidad de
Leén (ETICA-ULE-032-2021).

Out of the 31 European countries participating in the
EHIS-2, due to lack of the PHQ-8 item-level data in the
harmonised microdata files provided by Eurostat, data
from 3 of them could not be included in this study
(Belgium, the Netherlands, and Spain). Furthermore, due
to the lack of information about their quality, data from
Turkey were not included.”’ Hence, from the overall
sample of 316,333 participants in EHIS-2, 39,608
belonged to countries not included in the study, and
17,837 were additionally excluded from the analysis due
to missing responses in PHQ-8, leading to a final sample
included in our analyses of 258,888 participants from 27
out of the 31 European countries participating in EHIS-2.

Measure

The PHQ-8 is a self-reported measure of depressive
symptoms composed of 8 Likert type items with a
response scale ranging from 0 (Not at all) to 3 (Nearly every
day), that refer to the presence of that symptom during
the previous 2 weeks." Each item corresponds to the first
8 symptoms of the 4th edition of the DSM-IV diagnostic
criteria for major depressive disorder (Appendix 1). The
PHQ-8 final score is obtained by adding the score for
each of the items, ranging from 0 to 24 (higher scores
corresponding to higher levels of depression).
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Data analyses

Descriptive analyses

Descriptive analyses of the distribution of the PHQ-8
scores for the whole of Europe and for each country
were carried out. The latent mean PHQ-8 score, stan-
dard deviation, 95% confidence interval (95% CI), me-
dian, and the 25th and 75th percentiles (P25-P75) were
calculated. Non-parametric tests (Kruskal-Wallis) were
performed to compare the scores between countries.

Internal structure

Confirmatory Factor Analyses for categorical items
(iCFA) were performed to assess the unidimensional
structure of the PHQ-8 both for all the countries com-
bined and for each of the countries included in the
study. The model was fitted on the polychoric correla-
tion matrix, using weighted least squares estimator,
with adjustment for mean and variance for robust
model testing and standard errors. To assess the good-
ness of fit of the one-factor model, the following statis-
tics were used: Chi-Square, Comparative Fit Index
(CFI), Tucker-Lewis Index (TLI), Root Mean Square
Error of Approximation (RMSEA) and Standardized
Root Mean Square Residual (SRMR). Given the sensi-
tivity of the Chi-Square statistic to the sample size, we
additionally examined the following goodness of fit
indices: the CFI (values higher than 0.95 indicating a
suitable goodness of fit), TLI values higher than 0.95
indicating a suitable goodness of fit), the RMSEA values
lower than 0.06 indicating a suitable goodness of fit, and
than 0.06 adequate) and the SRMR (values lower than
0.08 indicating a suitable goodness of fit).” Additionally,
the standardized item loadings (A) for each item were
obtained from the iCFA models.

Reliability

The internal consistency of the scale was calculated us-
ing Cronbach’s Alpha () and McDonald’s Omega (Q)
coefficients, considering acceptable values higher than
0.7 when the scale is used for group level comparisons,
and 0.90 when it is used at the individual level.”* To
determine the discrimination capacity of the items for
the whole Europe and for each country, three polytomic
item response theory (IRT) models were adjusted: a
partial credit model (PCM), a generalized partial credit
model (GPCM), and a graded response model (GRM).
From these models, the one with higher goodness of fit
was selected. To select the one with the best fit to the
data and obtain from it the discrimination parameter for
each item and for each country, the Akaike Information
Criterion (AIC) was used. For each model and item,
higher values of the discrimination parameter (o) indi-
cate higher ability of the item to discriminate the
symptom to which the item refers. In addition, to eval-
uate the test information and each of the items for all
the countries combined, and for each country, the Item
Information Function (IIF) and the Test Information

Function (TIF) were obtained. Based on the test infor-
mation function, score reliability for each latent trait
level can be estimated as 1-(1/Information [6i]).””

Cross-country equivalence and measurement invariance
Measurement invariance of the PHQ-8 was assessed for
all the countries combined using a multigroup Confir-
matory Factor Analysis (mCFA) considering the country
as the group variable. According to the conventions and
reporting of measurement invariance,” three steps of
invariance were assessed: Configural invariance (i.e., the
consistency of the latent structure of the scale across all
the countries included in the study), metric invariance
(i.e., whether the items were related to the latent trait of
the scale in an equivalent way in all countries), and
scalar invariance (i.e., whether the items presented the
same expected response across countries). Additionally,
residual invariance was assessed restricting the residual
variances from scalar models equal to 1. To evaluate the
measurement invariance at the different levels, good-
ness of fit for the configural invariance level was
assessed. To evaluate metric, scalar and residual
invariance, the absolute change (difference) of the
goodness of fit statistics of the configural and metric
model, of the metric and scalar models, and of the scalar
and residual models were compared, respectively: CFI
and TLI (absolute change <0.010 indicating a suitable
goodness of fit), RMSEA (absolute change <0.015), and
SRMR (absolute change values < 0.030).”

Sensitivity analyses
To assess the measurement invariance by sex and by age
were performed using a mCFA considering the sex
(men and women) and age (categorised in 15-29, 3044,
45-59, 60-74, and >75 years) as the group variable.
Additionally, sensitivity analyses to assess the robust-
ness of the main findings (i.e., measurement invariance
by country) using imputed data of those participants
with up to 2 missing responses to the PHQ-8 items were
carried out. For these analyses, multiple imputation
models using chained equations were carried out. After
imputation, cross-country equivalence and measure-
ment invariance analyses were replicated, i.e., the
mCFA considering the country as the group variable.
All analysis were weighted, using sampling weights
derived from the complex sampling strategy; and addi-
tional post-stratification weights to adjust the sample to
external data relating to distribution of persons in the
target population. Descriptive and reliability analyses
were carried out using Stata v.17 M.P. Additionally,
cross-country equivalence and measurement invariance
of the PHQ-8 analyses were performed using M-plus
v.8.

Role of the funding source

The funders of this work had no role related to the
design of the study, the data management and analysis
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and the writing of the results. The first and last authors
had full access to all the data in the study and affirms
that the manuscript is an honest, accurate, and trans-
parent account of the study being reported; that no
important aspects of the study have been omitted; and
that any discrepancies from the study as originally
planned (and, if relevant, registered) have been
explained.

Results
The countries that had a greater number of participants
in the total sample analysed were (Appendix 2): Ger-
many (weighted %: 20.48, 95% CI: 20.21-20.75), France
(weighted %: 13.82, 95% CI: 13.58-14.06), Italy
(weighted %: 13.51, 95% CI: 13.36-13.77) and the UK
(weighted %: 12.89, 95% CI: 12.66-13.12). Additionally,
Appendix 3 shows the distribution of the sample by sex
and by age for the whole Europe and by country. Be-
sides, Fig. 1 shows the distribution of the latent mean
PHQ-8 scores overall for the whole Europe and by
country, showing a weighted latent mean score for all
Europe of 2.77 (95% CI: 2.75-2.78). The lowest latent
mean scores were observed in Cyprus (1.54, 95% CI:
1.44-1.63) and Greece (1.58, 95% CI: 1.51-1.65), and
the highest in Luxemburg (3.97, 95% CI: 3.83—4.11) and
Iceland (4.12, 95% CI: 3.99-4.26) (Appendix 4).
According to all the goodness-of-fit statistics except
the Chi-Square test (Table 1), the one-factor model was
acceptable both for all 27 European countries taken
together and for each of the individual countries. In
addition, Appendix 5 shows the standardized item
loadings (A) from the iCFAs and that Item 2 (“Feeling
down, depressed or hopeless”) has the highest ability to
discriminate whether a person has symptoms of
depression in both all the countries combined, and in all

23
.
.

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

Fig. 1: Latent mean score (95% Cl) of the PHQ-8 scale for the
whole Europe and by country. 95% Cl: 95% Confidence Interval;
PHQ-8: Patient Health Questionnaire-8. The vertical line indicates
the latent mean score of the PHQ-8 scale in all countries (latent
mean: 2.77, 95% Cl: 2.75-2.78).
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the specific countries, except for Ireland (which was
item 1 “Little interest or pleasure in doing things”
A =0.901), Malta (item 6 “Feeling bad about yourself, or
that you are a failure, or have let yourself or your family
down”: A = 0.902), and Romania (item 8 “Moved or
speaking so slowly that other people could have noticed. Or
the opposite — being so fidgety or restless that you have been
moving around a lot more than usual”: A = 0.923). As for
internal consistency of the PHQ-8 (Table 2), both
collectively and for each of the countries included, the o
coefficient presented a value higher than 0.70), and the
Q coefficient was higher than 0.90 in all cases, except for
Austria (a = 0.772 and Q = 0.88).

According to the AIC (Appendix 6), the IRT models
with a better fit to the data for all the countries com-
bined and for each of all the countries considered were
the GRM. From the results of the GRM (Table 3), it can
be observed that item 2 has the greater ability to
discriminate whether a person presents symptoms of
depression for all the countries combined, and in all
individual countries, except for Bulgaria and Ireland
(which is item 1), Malta (item 6), and Romania (item 8)
(Fig. 2). In addition, considering the test information
functions both globally and for each country, Fig. 3
shows that the reliability of the test was higher than
0.90 in the positive part of the latent trait continuum,
and that the countries with the highest reliability of the
test were Bulgaria, Cyprus and Romania.

Table 4 shows the goodness of fit of the invariance
mCFA models for the PHQ-8 in all the countries com-
bined, using country as group variable. An adequate
goodness of fit was observed at the configural level,
meaning that the latent structure is consistent among
the countries analysed. Invariance was also observed at
the metric level, with absolute differences in the good-
ness of fit statistics between the configural and metric
models below the stablished cut-off points,
(ACFI = -0.008, ATLI = -0.004, ARMSEA = 0.0006,
ASRMR = 0.005), indicating that the factor loadings
were comparable across countries; Additionally, the ab-
solute differences in the goodness of fit statistics be-
tween the metric and scalar models indicated
comparable item thresholds across countries
(ACFI = 0.002, ATLI = 0.009, ARMSEA = -0.015,
ASRMR = 0.002). Finally, residual invariance was also
observed at the residual level comparing the differences
in the goodness of fit statistics between the scalar and
residual models (ACFI = 0.011, ATLI = 0.004,
ARMSEA = -0.007, ASRMR = 0.007).

Sensitivity analyses to assess measurement invari-
ance by sex (Appendix 7) and by age (Appendix 8),
shows the measurement equivalence of the PHQ-8 at
the configural, metric and scalar levels. The differences
found in the goodness of fit statistics at the configural
and metric levels and at the metric and scalar levels were
suitable both by sex (configural vs metric: ACFI = 0.000,
ATLI = 0.004, ARMSEA = —0.005, ASRMR = 0.001, and
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e CFI TLI RMSEA (90% CI) SRMR

Austria 376.522 0.982 0.975 0.034 (0.031, 0.037) 0.031
Bulgaria 737.577 0.989 0.984 0.083 (0.078, 0.088) 0.024
Croatia 321.504 0.988 0.983 0.055 (0.050, 0.060) 0.025
Cyprus 248.911 0.995 0.993 0.049 (0.044, 0.055) 0.021
Czechia 294.473 0.987 0.982 0.046 (0.041, 0.050) 0.026
Denmark 464.992 0.989 0.985 0.064 (0.059, 0.069) 0.026
Estonia 744.585 0.971 0.960 0.082 (0.077, 0.087) 0.038
Finland 283.698 0.992 0.988 0.051 (0.045, 0.056) 0.023
France 1189.875 0.985 0.979 0.064 (0.061, 0.067) 0.028
Germany 1971.429 0.983 0.976 0.063 (0.061, 0.066) 0.029
Greece 348.102 0.989 0.985 0.046 (0.042, 0.050) 0.023
Hungary 649.047 0.977 0.967 0.074 (0.069, 0.079) 0.036
Iceland 433.145 0.975 0.966 0.074 (0.068, 0.080) 0.034
Ireland 887.966 0.981 0.974 0.069 (0.065, 0.073) 0.031
Italy 1065.959 0.989 0.984 0.049 (0.046, 0.051) 0.024
Latvia 480.412 0.983 0.977 0.059 (0.055, 0.064) 0.028
Lithuania 462.687 0.985 0.979 0.067 (0.061, 0.072) 0.036
Luxembourg 375.161 0.985 0.979 0.070 (0.064, 0.076) 0.027
Malta 170.753 0.992 0.989 0.044 (0.038, 0.050) 0.025
Norway 327.054 0.984 0.978 0.044 (0.040, 0.048) 0.026
Poland 987.347 0.990 0.986 0.047 (0.044, 0.049) 0.023
Portugal 753.756 0.988 0.983 0.045 (0.042, 0.048) 0.025
Romania 1864.581 0.990 0.986 0.075 (0.072, 0.078) 0.027
Slovakia 602.560 0.975 0.965 0.073 (0.068, 0.078) 0.033
Slovenia 437.414 0.985 0.978 0.059 (0.055, 0.064) 0.028
Sweden 582.177 0.985 0.978 0.070 (0.065, 0.075) 0.026
United Kingdom 1051.058 0.985 0.979 0.054 (0.051, 0.057) 0.027
Total 10,372.488 0.986 0.980 0.045 (0.044, 0.045) 0.025

1 chi-square test; CFI: comparative fit index; TLI: Tucker-Lewis index; RMSEA (90% Cl): Root Mean Square Error of approximation, and 90% confidence interval; SRMR:

Standardized Root Mean Square Residual; CI: confidence interval. y* with 20 degrees of freedom and p < 0.001 for iCFA model for all countries.

Table 1: Fit statistics for Confirmatory Factor Analysis for categorical items (iCFA) total and by country.

metric vs scalar: ACFI = 0.003, ATLI = 0.006,
ARMSEA = -0.009, ASRMR <0.001) and by age (con-
figural vs metricc ACFI = -0.003, ATLI = 0.001,
ARMSEA = -0.001, ASRMR = 0.003, and metric vs
scalar: ACFI = 0.004, ATLI = 0.008, ARMSEA = -0.012,
ASRMR <0.001). Finally, sensitivity analyses using
imputed data show the number of participants with
missing data in the PHQ-8 (Appendix 9), and consis-
tency with the main results, i.e., a similar goodness of fit
of the invariance mCFA models for the PHQ-8 using
both imputed and non-imputed data.

Discussion

To our knowledge, this is the largest study carried out to
date to determine the internal structure, reliability and
cross-country validity of a mental health questionnaire
and, specifically, for the PHQ-8, one of the self-reported
questionnaires most widely used nowadays worldwide
for the screening and severity assessment of depression.
The results show that the PHQ-8 is a reliable measure to
assess symptoms of depression at the population level
among 27 European countries. Importantly, our

findings show measurement invariance of PHQ-8
scores across all the countries studied (i.e., equiva-
lence at configural, metric, and scalar levels) and, hence,
the suitability of the comparisons of the PHQ-8 scores
between countries. These findings suggest that the
PHQ-8 could be a particularly relevant questionnaire to
assess and compare the presence of depressive symp-
toms at the population level in Europe and, conse-
quently, to inform and guide public mental health
policies to reduce their burden.

It should be noted the magnitude of our study,
including a large sample from 27 different countries
and more than a quarter of million participants (likely to
be representative of more than 400 million people) is a
very significant strength.”’ As far as we know, this is the
largest study carried out to date assessing psychometric
properties of a mental health evaluation measure in
general, and of a measure for the assessment of
depression in particular, even larger than all previous
meta-analyses.'”'>">?* Additionally, further to the evi-
dence from previous studies carried out in specific
countries or in a reduced number of them,”*' given the
robustness of the methods used (verified with the
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N Cronbach’s alpha coefficient® Omega coefficient”
Austria 15,701 0.772 0.883
Bulgaria 5258 0.918 0.967
Croatia 5016 0.863 0.951
Cyprus 4695 0.905 0.969
Czechia 6607 0.832 0.941
Denmark 5449 0.876 0.941
Estonia 5439 0.836 0.917
Finland 5146 0.878 0.944
France 14,191 0.876 0.945
Germany 24,404 0.863 0.918
Greece 7834 0.878 0.952
Hungary 5777 0.832 0.922
Iceland 3812 0.827 0.894
Ireland 9046 0.890 0.950
Italy 21,934 0.847 0.936
Latvia 6607 0.838 0.928
Lithuania 4982 0.849 0.946
Luxembourg 3629 0.875 0.929
Malta 3974 0.837 0.946
Norway 8069 0.814 0.904
Poland 22,076 0.866 0.942
Portugal 17,974 0.866 0.936
Romania 16,422 0.919 0.970
Slovakia 5489 0.837 0.937
Slovenia 5914 0.851 0.929
Sweden 5737 0.878 0.943
United Kingdom 17,706 0.878 0.945
Total 258,888 0.870 0.939
N: number of participants; PHQ-8: Patient Health Questionnaire-8. “It must be higher than 0.85 for the scale to be considered reliable (calculated using standardized factor
loadings from a weighted factor analysis for categorical items). "It must be higher than 0.70 for the scale to be considered reliable (Calculated using the weighted variance
of each item and of the total items).
Table 2: Cronbach’s alpha and omega coefficients for the PHQ-8 scale for the whole Europe and by country.

sensitivity analyses), the large sample size, and the likely
representativeness of the data of EHIS-2 at the country
level,”" our results could be considered as justification
for the use of the PHQ-8 at the population level in all the
countries included within this study.

The evidence of the comparability of depression
measures across European countries shows that from
a broad variety of questionnaires for the assessment of
depression, such as the Beck Depression Inventory II
(BDI-II), or the Centre for Epidemiological Studies
Depression Scale (CES-D), the PHQ-9 has been iden-
tified as the most extensively evaluated measure.*”* It
should be also noted that previous studies to assess the
psychometric properties of the PHQ-9 including
samples from different countries,”* and to compare
the PHQ-8 and the PHQ-9,"'® have shown that they
could be considered as equivalent measures. The
availability of a measure for the assessment of
depressive symptoms with a suitable cross-country
comparability, opens a window of opportunity for the
development of a common framework for their

www.thelancet.com Vol 31 August, 2023

assessment worldwide. In this sense, the reliability
and cross-country comparability of the PHQ-8
(showing invariance between countries in Europe at
all levels), together with its low burden and extended
use,'”” makes it a relevant candidate to consider as
reference (at least when the use of clinical interviews is
not feasible) for the assessment of depressive symp-
toms in large population-based studies.

Our results are consistent with those from previous
studies carried out using samples from a single coun-
try or some of those included in our study, such as
Portugal and the UK.**' Additionally, the adequate
reliability of the PHQ-8 for each of the 27 countries
included, and the measurement invariance between
countries found must be highlighted. These results,
together with its current use in large epidemiological
studies worldwide,>'* and the lower number of items of
the PHQ-8 compared to some other questionnaires
with adequate psychometric properties widely used for
the screening and severity assessment of depression,
such as the Center for Epidemiologic Studies
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N oy o o3 oy Ol (073 o og
Austria® 15,701 2.04 2.78 1.26 1.94 1.47 1.92 157 139
Bulgaria 5258 4.82 4.76 3.01 3.25 3.01 3.87 4.22 4.15
Croatia 5016 3.68 4.09 2.47 3.01 2.65 3.05 3.08 3.26
Cyprus 4695 5.28 5.46 337 3.93 3.48 4.07 377 3.91
Czechia 6607 2.96 3.40 1.98 235 2.04 3.28 3.33 272
Denmark 5449 331 4.55 1.55 2.83 2.07 3.24 2.61 2.26
Estonia 5439 2.87 3.26 1.64 1.92 1.51 2.48 1.99 1.88
Finland 5146 3.21 433 2.04 2.85 2.41 3.24 2.50 2.05
France 14,191 3.57 3.90 2.01 2.89 2.40 2.92 2.68 2.60
Germany 24,404 2.65 3.25 1.42 2.67 1.93 2.26 2.00 1.88
Greece 7834 3.98 3.99 2.51 2.80 2.59 3.68 3.03 311
Hungary 5777 2.48 317 151 1.82 1.65 2.80 2.20 2.07
Iceland 3812 2.91 3.54 1.30 157 1.29 214 1.50 138
Ireland 9046 3.86 2.82 233 2.81 251 3.58 2.93 2.68
Italy 21,934 311 3.28 1.88 2.63 1.96 2.76 2.56 2.92
Latvia 6607 3.19 3.83 1.66 223 1.80 2.45 2.50 211
Lithuania 4982 3.90 3.99 233 251 2.08 3.44 2.82 2.67
Luxembourg 3629 2.65 3.38 1.55 2.45 1.97 2.38 2.12 212
Malta 3974 1.94 3.37 2.47 2.99 2.81 4.20 3.86 3.57
Norway 8069 1.53 2.63 1.65 219 1.59 2.23 2.10 2.05
Poland 22,076 2.99 3.48 212 2.62 2.36 3.47 2.92 2.47
Portugal 17,974 2.92 3.67 1.66 251 1.82 3.66 243 2.48
Romania 16,422 4.14 3.95 3.56 3.76 337 3.77 4.28 437
Slovakia 5489 2.79 3.50 2.26 2.29 2.36 2.80 3.39 1.95
Slovenia 5914 3.15 3.38 1.44 2.25 1.96 3.06 2.20 223
Sweden 5737 2.65 4.32 1.98 2.88 237 2.96 2.57 244
United Kingdom 17,706 3.34 3.88 2.07 2.40 2.29 3.09 2.50 2.46
Total 258,888 3.06 3.42 1.91 2.67 2.22 2.86 2.55 243
N: number of participants. o1: discrimination capacity for item 1; a2: discrimination capacity for item 2; a3: discrimination capacity for item 3; a4: discrimination capacity
for item 4; «5: discrimination capacity for item 5; a6: discrimination capacity for item 6; o7: discrimination capacity for item 7; a8: discrimination capacity for item 8. “The
higher the discrimination parameter, the greater the ability of the item to discriminate whether a person presents symptoms of depression.
Table 3: Discrimination capacity of the items from Graded Response Model (GRM) for the whole Europe and by country.

Depression Scale (CES-D, composed by 20 items),"
makes it a relevant and valuable option to consider
for the assessment of depressive symptoms and their
impact at the population level. Further research
assessing the reliability, validity and, particularly, the
cross-county comparability of the PHQ-8 including
other countries from both Europe and worldwide as
well as other measures for the screening and severity
assessment of depressive symptoms, will enhance the
evidence base to determine the suitability of their use
within the specific countries and to compare the esti-
mations derived from its use.

Our study has several limitations. First, it should
be noted that the PHQ-8 instead of the PHQ-9 (the
original version) was used. However, the PHQ-8 have
shown a very high equivalence with the PHQ-9,'* and
our results support the use of the PHQ-8 in Europe, a
suitable option to be used in population-based studies
in all the countries included within EHIS-2 following
their different regulations. It should be also noted that
our study focuses on the population level and not on

the individual level, i.e., it is focused on determining
the internal structure, reliability, and measurement
invariance across countries of the PHQ-8, and not on
determining optimal cut-off scores for the screening
of depressive disorders at the individual or patient
levels. While these scores are necessary to maximise
the number of cases detected in a specific population,
they should be always determined after considering at
least its internal structure, i.e., the number of di-
mensions that the questionnaire is assessing.
Furthermore, to determine optimal cut-off scores, a
clinical interview, i.e., an approach to a gold standard
measure in the case of mental disorders, needs to be
administered to the participants in the survey in
addition to the PHQ-8, and this could not be feasible
in population-based studies with large samples, as it
is the case of EHIS-2.'**** Another limitation is
related to the lack of data from Belgium, the
Netherlands, Spain, and Turkey and the uncertainty
on whether the PHQ-8 is cross-country comparable in
these countries. Further studies including data from
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Fig. 2: Item Information Function (IIF) for each item for the whole Europe and by country.

these and other countries worldwide, should provide a
wider perspective of the cross-country equivalence of
the PHQ-8. Finally, the differences found in the co-
efficients from the graded response models must be
commented. Despite the measurement invariance
found across countries, variability in the item with a
higher discrimination capacity in Bulgaria, Ireland,
Malta and Romania was found, i.e., item 2 (“Feeling
down, depressed or hopeless”) might not have the largest
discriminating ability for these countries. While
sensitivity analyses show that these differences could
not be explained by the sex or age distribution of the
population of the different countries included. How-
ever, they may be explained by an error in the context
of a survey using pooled data collected in different
countries, and to a potential cross-cultural differences
(including linguistic-related aspects) in the concept of
depression and their symptoms (corresponding to
each of the items of the PHQ).'*** Therefore, these

www.thelancet.com Vol 31 August, 2023

results could serve as starting point for further
research to explore this potential source of error, the
possible cultural differences in the concept of
depression and their possible clinical relevance,"” and
to highlight the necessity of further cross-country
validation studies to better understand depression
and how to assess it.

In conclusion, the PHQ-8 could be considered a
reliable and valid self-reported measure for the
screening and severity assessment of depressive symp-
toms in Europe, with a suitable comparability between
countries at all levels. New research considering other
countries and these results could be helpful to develop a
common framework for the assessment of depression
both in Europe and worldwide. This will be helpful to
improve the screening and severity assessment of
depression, the knowledge about its determinants, to
inform and focus preventive measures and, hence,
reduce its burden.
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Fig. 3: Test Information Function (TIF) for the whole Europe and by country. Dash line in Information = 10 indicates a reliability of 0.90; Dash

line in Information = 5 indicates a reliability of 0.80.

with 11,112 degrees of freedom and p < 0.001 for scalar invariance model.

Invariance ;{2 CFI TLI RMSEA SRMR
Configural 18,112.640 0.987 0.982 0.058 (0.058, 0.059) 0.027
Metric 28,697.329 0.979 0.978 0.064 (0.063, 0.064) 0.032
Scalar 26,220.679 0.981 0.987 0.049 (0.048, 0.049) 0.034
Residual 40,873.880 0.970 0.983 0.056 (0.055, 0.056) 0.041

Fit statistics: y”: chi-square test; CFl: comparative fit index; TLI: Tucker-Lewis index; RMSEA: Root Mean Square Error of approximation; SRMR: Standardized Root Mean
Square Residual; z* with 540 degrees of freedom and p < 0.001 for configural invariance model; z with 722 degrees of freedom and p < 0.001 for metric invariance model; y*

Table 4: Configural, metric and scalar invariance for the items of the PHQ-8 scale for the whole Europe from multigroup confirmatory factor analyses.
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