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Background. The World Mental Health Survey Initiative (WMHSI) has advanced our understanding of mental
disorders by providing data suitable for analysis across many countries. However, these data have not yet been fully
explored from a cross-national lifespan perspective. In particular, there is a shortage of research on the relationship
between mood and anxiety disorders and age across countries. In this study we used multigroup methods to
model the distribution of 12-month DSM-IV/CIDI mood and anxiety disorders across the adult lifespan in relation to
determinants of mental health in 10 European Union (EU) countries.

Method. Logistic regression was used to model the odds of any mood or any anxiety disorder as a function of age,
gender, marital status, urbanicity and employment using a multigroup approach (n = 35500). This allowed for the testing
of specific lifespan hypotheses across participating countries.

Results. No simple geographical pattern exists with which to describe the relationship between 12-month prevalence
of mood and anxiety disorders and age. Of the adults sampled, very few aged 580 years met DSM-IV diagnostic
criteria for these disorders. The associations between these disorders and key sociodemographic variables were relatively
homogeneous across countries after adjusting for age.

Conclusions. Further research is required to confirm that there are indeed stages in the lifespan where the reported
prevalence of mental disorders is low, such as among younger adults in the East and older adults in the West. This pro-
ject illustrates the difficulties in conducting research among different age groups simultaneously.
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Introduction

The nature of the relationship between the prevalence
of mental disorders and age according to standardized
diagnostic instruments such as the CIDI (Kessler &
Üstün, 2004) continues to generate debate. Studies con-
ducted among community-dwelling adults have often

reported relatively low levels of mood and anxiety dis-
orders among the oldest adults surveyed in Western
Europe (Alonso et al. 2004b), North America (Kessler
et al. 2010) and Australasia (Andrews et al. 2001),
although the same trend has not always been
identified in Eastern Europe (Bromet et al. 2005).
Consequently, some authors suggest that mental
disorders are relatively uncommon in later life, attribu-
table to factors such as an increased ability to deal
with negative life experiences and greater emotional
resilience and stability (Ernst & Angst, 1995). Other
commentators assert that this conclusion is erroneous
and does not correspond with the experience of
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the medical profession (Snowdon, 2001; O’Connor,
2006).

The literature identifies several areas that couldpoten-
tially distort the results obtained from community-
based surveys in an age-related way, namely design,
measurement and analysis. Design issues include the
inability of cross-sectional studies to tease out ageing
from cohort effects, along with when, where and
among whom the study took place. Measurement
issues are concerned with how the quality of the data
obtained from participants could be affected by age,
such as deteriorating memory (Rogler et al. 1992),
lack of understanding (Wetherell et al. 2009) and
stigma (Aromaa et al. 2011), resulting in unintentional
or deliberate under-reporting of mental illness among
older adults (Woodal et al. 2010). They also concern
the suitability of the instrument and outcome measures
used across the lifespan (Fuentes & Cox, 1997).
Analysis issues include the inclusion or omission of
control variables and the categorization of continuous
variables such as age, as this has the potential at best
to obscure detail and at worst to lead to residual con-
founding (Weinberg, 1995; MacCallum et al. 2002).
For these reasons, studies of mental illness that are
restricted to older adults sometimes use instruments
specifically designed for use with this age group,
such as the Geriatric Mental State-Automated Geriatric
Examination for Computer Assisted Taxonomy (GMS-
AGECAT; Copeland et al. 1986). These instruments
focus on current morbidity rather than lifetime recall
and sometimes report higher levels of mental illness
among older adults than those generated using the
CIDI (Newman et al. 1998; Schaub et al. 2003) and a
constant association between age and mental illness
in later life (McDougall et al. 2007; Guerra et al. 2009;
Prina et al. 2011).

Issues relating to age and mental illness are highly
relevant to the European Union (EU) with its growing
and ageing population (Giannakouris, 2008), and for
whom 38.2% of the population (164.8 million people)
are estimated to suffer from some form of mental
disorder within a 12-month period (Wittchen et al.
2011). Although the body of cross-national literature
examining the association between age and mental ill-
ness is considerable, the majority comprises systemat-
ic reviews (Riedel-Heller et al. 2006), meta-analyses
(Wittchen et al. 2011), pooled analyses (Scott et al.
2008) or results obtained from analysing each country
independently (Bromet et al. 2011). Examples of hier-
archical modelling that allow for comparisons between
countries to be made along the lifespan exist, but these
tend to be limited to measures derived from symptom
scales (Van de Velde et al. 2010). Consequently, the
focus of this study was twofold: methodological and
epidemiological. From a methodological perspective

we wished to explore the use of multigroup methods
to simultaneously model the 12-month prevalence of
mood and anxiety disorders across the adult lifespan
in the 10 EU countries participating in the World
Mental Health Survey Initiative (EU-WMH). These
methods are often used when working within a latent
variable framework but their potential to provide par-
simonious solutions to the modelling of observed data
has not been fully explored, at least within cross-
national psychiatric epidemiology. From an epidemio-
logical perspective there were three issues we wished
to explore: first, whether the low levels of mental
disorders reported among older adults are relatively
uniform in later life; second, whether there is a geo-
graphical pattern to summarize the relationship be-
tween the prevalence of mental disorders and age
across the EU; and third, whether the effects associated
with well-known risk factors and correlates of mental
disorders such as gender (Kessler, 2006), marital status
(Rotermann, 2007; Gibb et al. 2011) and employment
status (Honkonen et al. 2007) are relatively homo-
geneous between countries and across the lifespan.

Method

The 10 countries participating in the EU-WMH
project are Belgium, Bulgaria, France, Germany, Italy,
Northern Ireland, The Netherlands, Portugal, Romania
and Spain. The design and methods used in these
studies have been documented extensively elsewhere
(Alonso et al. 2004a; Ferry et al. 2008; Tomov et al.
2008; Florescu et al. 2009) and are only outlined here.

Selection of participants

Each country implemented a stratified multistage
random sample without replacement strategy to select
participants with the sampling frame and number of
sampling stages used varying between countries.
There were a total of 37289 participants aged 518
years across the 10 countries, with sample sizes
ranging from 2357 in Romania to 5473 in Spain.
Response rates varied from 45.9% in France to
78.6% in Spain, with an overall response rate of
63.4%. Adults living in institutions were excluded.
Interviews were conducted between 2001 and 2009.
Data on the characteristics of the non-respondents
were unavailable.

Instrument

Each country used the CIDI version 3.0 (Kessler &
Üstün, 2004), a fully standardized lay-administered
diagnostic interview that generates diagnoses of men-
tal disorders based on self-report and also obtains
information such as sociodemographic variables and
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use of services. The CIDI is divided into two parts,
with Part 1 assessing the core mental disorders, and
it is these that are addressed in this study. Part 2
assesses other disorders among participants who
meet the lifetime diagnostic criteria for any Part 1 dis-
order plus a random sample of all others. The CIDI has
been validated with the SCID (First et al. 1995) in the
USA, France, Italy and Spain, although the age distri-
butions of these participants have not been reported
(Kessler et al. 2004; Haro et al. 2006).

Diagnostic criteria

DSM-IV diagnostic criteria (APA, 1994) were used.
A diagnosis of ‘any mood disorder’ was given to
respondents who satisfied the diagnostic criteria for
at least one of major depressive episode (MDE) and
dysthymia (DYS). Mania was excluded as it was only
assessed in Bulgaria, Northern Ireland, Portugal and
Romania. A diagnosis of ‘any anxiety disorder’ was
given to participants who satisfied the diagnostic cri-
teria for at least one of generalized anxiety disorder
(GAD), social phobia (SO), specific phobia (SP), panic
disorder (PD) and agoraphobia (AGO) with or without
panic. Organic exclusion rules were imposed in the
formulation of all diagnoses, and diagnoses without
hierarchy were used to allow for consideration of
psychiatric co-morbidity.

Other variables

In addition to age (years) and country, we incorpor-
ated gender, marital status, urbanicity and employ-
ment status into our analyses. Because employment
status was only assessed in Part 2 of the CIDI in
Portugal, this necessitated using their Part 2 sample
(n = 2060), giving a total of 35500 participants. It was
not possible to include further variables without
using the Part 2 sample in additional countries or
removing some countries entirely from the analyses.

Statistical analysis

The multigroup approach

Multigroup methods comprise a common and con-
venient strategy for comparing models that incorporate
latent variables in different populations but have
not yet been fully explored for modelling the cross-
national period prevalence of mood and anxiety dis-
orders. Modelling was conducted in three stages:
unadjusted models, where age was the only predictor
of mental disorder; adjusted models, where other co-
variates were added; and models that incorporated
interactions between age and the other variables that
were of statistical significance. At each stage we
modified models on the basis of measures such as

the information criteria, the modification index (MI)
and the associated expected parameter change (EPC).
To facilitate comparisons between predictor variables
measured on different scales, the EPCs were YX stan-
dardized (STDYX-EPC) by multiplying each EPC by
its standard error (S.E.) as calculated across the entire
sample (Greenland et al. 1991) and dividing by the
S.E. of the fitted values again calculated across the
entire sample. Differences between models in the latter
were negligible. We also considered whether there was
sufficient statistical power to detect misspecifications
of size 0.1 in the STDYX-EPC and based model modifi-
cation on the associated guidelines reported in the lit-
erature (Saris et al. 2009). MIs were determined to be
large in respect of their relative size to each other
(Byrne, 2011), with a fully standardized EPC con-
sidered to be large if it was approximately 0.2 or
greater (Saris et al. 2009). Preliminary country-specific
analyses showed that a second-degree polynomial for
age would be a satisfactory functional form of age
in most instances, hence logistic regression analyses
were limited to quadratic models in an attempt to con-
trol for wave effects at either extreme of the age distri-
bution and the potential for anomalous results that
can arise when incorporating unnecessary higher-
order terms (Aiken & West, 1991). Age was centred
to reduce collinearity and aid interpretation.

Other details

All descriptive and modelling analyses took account of
the survey design using the appropriate weighting and
stratification measures (Alonso et al. 2004a). Standard
errors of the descriptive statistics were estimated
using the Taylor series method (Wolter, 2007). Pooled
Part 1 weights were used to generate descriptive
statistics for the EU-WMH region as a whole, with
country-specific Part 1 weights used for the multi-
group analyses in all countries except Portugal. MLR
estimation was used to generate estimates on the
odds scale. Only univariate model modifications
were considered because multivariate MIs (Kaplan &
Wenger, 1993) are not available in M-plus (Muthén &
Muthén, 1998–2013). We considered whether the
lower numbers of older adults surveyed distorted
our results by examining influence values (Cook &
Weisberg, 1982) and standardized Pearson residuals
(Weng, 2010), and also through sensitivity analysis,
but their inclusion made no substantive impact on
the results and hence all participants were retained
(for further details see Supplementary Figs A1, A2,
and Supplementary Tables A1, A2). The results are
held to be significant if they refer to statistical signifi-
cance on a two-sided design-based test evaluated at
the 5% level. The analyses were performed using
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M-Plus 6.2 (Muthén & Muthén, 1998–2013) and Stata
11 SE (StataCorp, 2009); J-Rule (van der Veld et al.
2008; Oberski, 2009) was used to calculate the power
values.

Results

Descriptive statistics

Table 1 details the 12-month prevalence of DSM-IV/
CIDI mood and anxiety disorders across the EU-
WMH region; 4.2% and 7.8% of participants were di-
agnosed as having at least one mood or anxiety
disorder respectively within the past 12 months. The
most prevalent mood disorder in each country was
MDE, with prevalence varying from 1.8% (S.E. =0.3)
in Romania to 8.9% (S.E.=0.5) in Northern Ireland.
The most prevalent anxiety disorder in each country
was SP, with the 12-month prevalence varying from
3.3% (S.E. =0.4) in Romania to 8.6% (S.E. =0.5) in
Portugal. Northern Ireland and Portugal had the high-
est levels of all mood and anxiety disorders.

Figure 1a plots the unweighted log odds of any
12-month mood disorder across the adult lifespan for
selected countries (see online Supplementary Fig. A3
for log odds for all 10 countries), restricted to ages
where there were at least 20 participants to minimize
wave effects at the upper end of the age distribution.
Although the log odds of any mood disorder varies
widely with age and country, levels converge in later
life. Of note is the relatively high log odds of any
12-month mood disorder in Northern Ireland for
most of the adult life, and a steady increase in the log
odds of any mood disorder with age in Bulgaria. In
all countries apart from Bulgaria, the log odds of any
12-month anxiety disorder declines with age (with
particularly high levels among younger Portuguese
adults; Fig. 1b and online Supplementary Fig. A4).

Table 2 details sampling and disorder levels among
adults aged 580 years, data that we were not able to
fully incorporate into the plots. Levels of mood and
anxiety disorders among these adults are approxi-
mately half those of all adults. With the exception of
Portugal (whose oldest participants were 81 years),
a maximum of 2.8% of participants over the age
of 80 years satisfied the diagnostic criteria for any
12-month mood disorder in Western European
countries, whereas in Bulgaria and Romania the per-
centages were higher (4.3% and 7.1% respectively).
Those over 80 years who met the diagnostic criteria
tended to be younger rather than older.

Any mood disorder

The steps for model fitting and the rationale for model
modification at each step are detailed in Table 3, with

the results listed in Tables 4 and 5. In the majority of
countries prevalence is lowest among the oldest adults
but it is only possible to estimate a non-zero odds of a
disorder up to the maximum age at which the diagnos-
tic criteria are met. In Belgium, France, Germany and
The Netherlands, the odds of any 12-month mood dis-
order declines steadily for most, if not all, of the adult
lifespan. Although the odds of any mood disorder
is also lowest among the oldest adults in Northern
Ireland, Portugal and Spain, there is a notable peak
in Northern Ireland and Portugal at 38 years, and at
51 years in Spain. In Bulgaria and Romania, prevalence
increases with age whereas in Italy prevalence declines
with age until 43 years, at which point it increases.
Prevalence increases with age in Italy along the entire
lifespan after the relevant adjustments are made.

The effects associated with gender, marital status,
urbanicity and employment on any 12-month mood
disorder are relatively homogeneous across countries
after taking account of the differential effects of ageing.
The odds of any 12-month mood disorder are more
than twice as high in females as in males [odds ratio
(OR) 2.1, 95% confidence interval (CI) 1.8–2.4,
p < 0.001], with urban living relative to rural living
associated with an increased odds of any 12-month
mood disorder (OR 1.2, 95% CI 1.0–1.5, p = 0.02).
Being divorced or never married as opposed to being
married or in a marriage-like relationship is also
associated with an increased odds of any 12-month
mood disorder for an individual of average age (46.9
years) (OR 2.3, 95% CI 1.9–2.7, p < 0.001 and OR 1.3,
95% CI 1.1–1.6, p = 0.01 respectively). The effect of
divorce is associated with a fall in the odds of any
12-month mood disorder of 2% annually (p = 0.001)
in each country apart from Portugal, where there is
borderline evidence of an increasing effect with age
of 2% annually (p = 0.07). An individual of average
age is nearly three times as likely to have any
12-month mood disorder if they are unemployed
rather than employed (OR 2.7, 95% CI 2.3–3.2,
p < 0.001). The interaction of employment status with
age (Satorra–Bentler test, p = 0.01) seems to have been
driven by the declining effect associated with retire-
ment on mood disorders with age; this is not surpris-
ing given that most retired adults are older rather
than younger.

Any anxiety disorder

In Spain and Portugal the odds of any 12-month
anxiety disorder declines steadily with age; in all
other countries with the exception of Bulgaria, it
peaks between the ages of 27 and 39 years. In
Bulgaria the prevalence of any 12-month anxiety dis-
order increases with age until 67 years, and only
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Table 1. Unadjusted 12-month prevalence of mood and anxiety disorders (without hierarchy): the EU-WMH project

Disorder

Belgiuma

(n=2419)

Bulgariaa

(n=5318)

Francea

(n=2894)

Germanya

(n=3555)

n % (S.E.) n % (S.E.) n % (S.E.) n % (S.E.)

Major depressive episode 113 4.97 (0.56) 148 2.52 (0.25) 172 5.87 (0.54) 109 3.00 (0.33)

Dysthymiac 13 0.52 (0.19) 51 0.92 (0.16) 19 0.60 (0.17) 13 0.37 (0.13)

At least one mood disorder 123 5.40 (0.59) 155 2.69 (0.26) 190 6.45 (0.56) 120 3.32 (0.35)

Panic disorder 19 0.88 (0.24) 34 0.57 (0.11) 23 0.95 (0.25) 28 0.74 (0.16)

Agoraphobia with/without panic 12 0.63 (0.22) 5 0.11 (0.05) 30 1.04 (0.24) 17 0.54 (0.15)

Specific phobia 117 5.00 (0.55) 218 3.93 (0.30) 226 7.65 (0.60) 248 6.85 (0.48)

Social phobia 28 1.21 (0.29) 27 0.62 (0.14) 72 2.55 (0.38) 58 1.51 (0.23)

Generalized anxiety disorder 27 0.86 (0.19) 57 1.15 (0.18) 61 2.08 (0.33) 22 0.53 (0.13)

At least one anxiety disorder 173 7.19 (0.64) 300 5.61 (0.37) 331 11.28 (0.72) 312 8.56 (0.53)

At least one mood or anxiety disorder 255 10.84 (0.79) 408 7.45 (0.42) 448 15.36 (0.83) 377 10.25 (0.57)

Disorder

Italya

(n=4712)

The Netherlandsa

(n=2372)

Northern Irelanda

(n=4340)

Portugala

(n=3849)

n % (S.E.) n % (S.E.) n % (S.E.) n % (S.E.)

Major depressive episode 129 3.00 (0.27) 135 4.88 (0.54) 434 8.92 (0.48) 320 7.39 (0.44)

Dysthymiac 18 0.41 (0.10) 11 0.44 (0.16) 107 2.09 (0.23) 85 1.98 (0.24)

At least one mood disorder 145 3.34 (0.29) 142 5.12 (0.55) 446 9.22 (0.49) 326 7.50 (0.44)

Panic disorder 30 0.66 (0.12) 29 1.25 (0.28) 114 2.33 (0.26) 32 0.91 (0.17)

Agoraphobia with/without panic 25 0.62 (0.14) 14 0.73 (0.24) 99 1.95 (0.22) 44 0.92 (0.15)

Specific phobia 181 3.90 (0.30) 135 5.39 (0.55) 336 7.19 (0.44) 370 8.64 (0.48)

Social phobia 53 1.11 (0.16) 30 1.32 (0.31) 183 3.96 (0.33) 124 3.14 (0.30)

Generalized anxiety disorder 28 0.61 (0.12) 28 1.02 (0.22) 150 2.84 (0.27) 145 3.25 (0.29)

At least one anxiety disorder 268 5.76 (0.36) 203 8.30 (0.70) 581 12.25 (0.56) 567 13.69 (0.59)

At least one mood or anxiety disorder 358 7.94 (0.42) 298 11.5 (0.80) 796 16.7 (0.64) 739 17.63 (0.66)

Disorder

Romaniaa

(n=2357)

Spaina

(n=5473)

Allb

(n=37289)

n % (S.E.) n % (S.E.) n % (S.E.)

Major depressive episode 46 1.80 (0.31) 247 3.99 (0.31) 1850 3.88 (0.15)

Dysthymiac 17 0.52 (0.15) 22 0.40 (0.11) 356 0.53 (0.05)

At least one mood disorder 49 1.86 (0.31) 268 4.37 (0.32) 1964 4.22 (0.16)

Panic disorder 10 0.43 (0.17) 45 0.60 (0.10) 364 0.76 (0.07)

Agoraphobia with/without panic 8 0.52 (0.20) 30 0.52 (0.12) 284 0.66 (0.07)

Specific phobia 82 3.28 (0.42) 206 3.83 (0.32) 2119 5.59 (0.19)

Social phobia 22 1.00 (0.25) 33 0.66 (0.14) 630 1.49 (0.10)

Generalized anxiety disorder 9 0.24 (0.10) 59 0.83 (0.13) 586 1.00 (0.08)

At least one anxiety disorder 106 4.18 (0.47) 321 5.69 (0.38) 3162 7.84 (0.22)

At least one mood or anxiety disorder 137 5.41 (0.53) 495 8.56 (0.46) 4311 10.4 (0.24)

EU-WMH, European Union World Mental Health; n, number of cases (unweighted);%, percentage of cases (weighted); S.E.,
standard error.

a Part 1 country specific weights.
b Part 1 pooled sample weights.
c Six countries (Belgium, France, Germany, Italy, The Netherlands, Spain) completed a specialized Dysthymia module.

The prevalence reported here is that generated from the Depression module as completed by all 10 countries.
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declines slightly thereafter. Levels of anxiety disorders
are particularly high among the youngest adults in
both Portugal and Belgium when the relevant adjust-
ments are made.

The effects associated with gender, marital status,
urbanicity and employment on any 12-month anxiety
disorder are relatively homogeneous across countries
after taking account of the differential effects of ageing.
Being divorced relative to being married is associated
with an increase in the odds of any anxiety disorder
of 23% (OR 1.2, 95% CI 1.1–1.4, p = 0.003), and female
gender is associated with an increase in the odds of
any 12-month anxiety disorder of 160% (OR 2.6, 95%
CI 2.3–2.9, p < 0.001) in all countries except Belgium,
where there is no significant gender effect (OR 1.2,
95% CI 0.8–1.8, p = 0.3). In Belgium, living in a midsize
area relative to a rural area is associated with a
reduction in the odds of any 12-month anxiety

disorder by almost 50% for an individual of average
age (OR 0.5, 95% CI 0.4–0.8, p = 0.002). The effect of
city living instead of rural living is associated with
an increase in the odds of a 12-month anxiety disorder
by 4% annually in Romania (OR 1.0, 95% CI 1.0–1.1, p
= 0.001). An individual of average age is nearly twice
as likely to have a 12-month anxiety disorder if they
are unemployed rather than employed (OR 1.9, 95%
CI 1.6–2.3, p < 0.001).

Discussion

Methodological discussion

This study used a multigroup strategy to explore the
relationship between age and mental disorders in a
cross-national context. Multigroup analysis is a useful
modelling strategy when the number of groups is
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relatively small (e.g. 420) and the researcher is inter-
ested in exploring specific differences between
countries (Selig et al. 2008), whereas hierarchical mod-
elling can be used when the number of groups is larger
and knowledge of specific differences between groups
is of lesser importance (Bou & Satorra, 2010).

We are aware of several limitations to our analyses.
The use of cross-sectional data does not allow for
the distinction between ageing and cohort effects.
Diagnostic measures have been based on retrospective
self-report, which may lead to an underestimation of
the levels of mood and anxiety disorders in later life.
Diagnostic criteria are invariant with age and whether
this is appropriate is debated (Jeste et al. 2007). We
grouped the disorders according to the DSM-IV meta-
structure but other combinations are possible. The num-
ber of sociodemographic variables included is relatively
small because of the lack of comparable data collected
from the Part 1 samples in the different countries.

Although we set out in advance criteria that guided
the extent to which model modification would be
permitted, there is the possibility of overfitting or
underfitting when using a structural equation model-
ling approach because of sampling error (Green &

Babyak, 1997). This could be explored further using
techniques such as cross-validation. Treating age as a
continuous variable helped us to explore the effects
associated with age in detail, in addition to when
to stop extrapolating results. Being able to estimate
residuals and influence values meant we were satisfied
to report results from models fitted across the entire
age distribution of the sample.

Epidemiological discussion

Low numbers of older adults meeting 12-month DSM-IV/
CIDI diagnostic criteria for mood and anxiety disorders

It is relatively uncommon for adults aged over 80 years
to meet DSM-IV diagnostic criteria for mood disorders,
and to a certain degree anxiety disorders, in each
country despite the modest number of adults sampled
above this age. Consequently, some argue that this
observation, in conjunction with the general decline
in the prevalence of mood and anxiety disorders
with age noted in the majority of countries, mirrors
reality and that the oldest community-dwelling adults
rarely, if ever, experience depression or anxiety in any
12-month period. Theories of stress-related growth are

Table 2. Number of participants aged 580 years diagnosed with 12-month mood or anxiety disorder (without hierarchy):
the EU-WMH project

Country

Maximum
age
interviewed
(years)

No. of
participants
aged 580
years

No. (weighted%a)
of adults aged
580 years
diagnosed with
any DSM-IV mood
disorder (Part 1)

Age (years) of
those 580 years
who satisfy
DSM-IV mood
disorder (Part 1)b

No. (weighted%a)
of adults aged 580
years diagnosed with
any DSM-IV anxiety
disorder (Part 1)

Age (years) of
those 580 years
who satisfy
DSM-IV anxiety
disorder (Part 1)b

Belgium 95 82 0 – 2 (2.17) 82, 86
Bulgaria 98 196 11 (7.11) 6 (80), 3 (81), 2 (85) 14 (9.62) 8 (80), 2 (83), 84,

2 (85), 87
France 97 63 1 (2.13) 83 3 (3.92) 81, 84, 91
Germany 95 99 2 (2.17) 80, 89 2 (2.86) 80, 85
Italy 100 137 4 (2.78) 81, 84, 87, 91 6 (5.05) 80, 81, 84, 87,

89, 91
The
Netherlands

95 79 0 – 5 (6.20) 80, 2 (81), 83, 85

Northern
Ireland

97 164 2 (1.99) 2 (81) 2 (2.04) 2 (81)

Portugal 81 9 2 (25.61) 2 (80) 1 (12.6) 80
Romania 96 95 4 (4.25) 2 (80) ,82, 96 6 (4.60) 80, 81, 82,

2 (83), 85
Spain 98 270 9 (2.24) 3 (80), 3 (81), 82,

84, 85
17 (6.28) 7 (80), 2 (82), 83,

2 (84), 85, 2 (86),
2 (89)

EU-WMH, European Union World Mental Health.
a Part 1 country-specific weights.
b 2 (80) means two participants aged 80 years, etc.
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Table 3. Modelling the log odds of a diagnosis of any 12-month mood and anxiety disorder (without hierarchy): the EU-WMH project

Model Description
No. of
participants

Log
likelihood

No. of free
parameters AIC BIC SSA-BIC H-L test

SB test: null
model v.
alternative
model Comments

Any mood disorder
M1 Age and age2 all estimated freely

in each country
35500 −86146.70 39 172371.40 172702.02 172578.07 F9,35382

= 0.96,
p = 0.47

– Coefficients for (age)2 statistically
significant in Northern Ireland
(p < 0.001), Spain (p = 0.004) and
Portugal (p = 0.01)

M2 Constrain effect of age to be
equal across all 10 countries
and age2 to be equal in
Northern Ireland, Spain and
Portugal

35500 −86193.70 28 172443.40 172680.76 172591.78 F9,35382
= 1.39,
p = 0.18

M2 v. M1:
p < 0.001

No obvious pattern, MIs range from
0.09 to 44.86

M3 As M2 but constrain effect of age
to be the same in Romania and
Bulgaria separately from other
eight countries

35500 −86167.09 29 172392.17 172638.02 172545.85 F9,35382
= 1.14,
p = 0.33

M2 v. M3:
p < 0.001

One notably large MI associated with
constraint on age in Spain (MI 19.23,
STDYX-EPC 0.24, power 0.43)

M4 As M3 but estimate age freely in
Spain

35500 −86157.71 30 172375.42 172629.74 172534.40 F9,35382
= 1.31,
p = 0.23

M3 v. M4:
p < 0.001

One relatively large MI associated
with constraint on age in Italy
(MI 12.67, STDYX-EPC 0.20,
power 0.42)

M5 As M4 but estimate age freely in
Italy

35500 −86151.23 31 172364.46 172627.26 172528.74 F9,35382
= 0.93,
p = 0.50

M4 v. M5:
p = 0.003

All MI < 3.62; no further
modifications necessary

M6 As M5, add and constrain effects
associated with gender, marital
status, urbanicity and
employment to be the same
across countries

35495a −85882.05 40 171844.10 172183.19 172056.00 F9,35377
= 0.49,
p = 0.88

M5 v. M6:
p < 0.001

No notably large MIs; no
modifications made

M7 As M6, add interaction by age
(linear) for each control
variable

35495a −85866.54 49 171831.08 172246.46 172090.73 F9,35377
= 1.02,
p = 0.42

M6 v. M7:
p = 0.004

Comparison of nested models
allowed for the removal of
interactions of age with gender
(p = 1.00) and urbanicity (p = 0.41)

M8 Retain interactions of age with
marital status (p = 0.01) and
employment (p = 0.01)

35495a −85867.76 46 171827.52 172217.47 172071.28 F9,35377
= 0.86,
p = 0.56

M8 v. M7:
p = 0.63

One relatively large MI with large
STDYX-EPC: the varying effect with
age of divorce relative to marriage in
Portugal: MI 10.50 (STDYX-EPC
0.27, power 0.23)
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M9 As M8, free interaction of
divorce relative to marriage
with age in Portugal

35495a −85863.24 47 171820.48 172218.91 172069.54 F9,35377
= 1.21,
p = 0.29

M8 v. M9:
p = 0.002

No notably large MI (all < 5.2); no
modifications made

Any anxiety disorder
A1 Age and age2 all estimated freely

in each country
35500 −89163.35 39 178404.70 178735.31 178611.37 F9,35382

= 0.60,
p = 0.80

– Coefficients for age2 of significance in
Northern Ireland (p < 0.001) and
Belgium (borderline, p = 0.07)

A2 Constrain effect of age to be
equal across all 10 countries
and age2 to be equal in
Northern Ireland and Belgium

35500 −89194.92 29 178447.84 178693.68 178601.52 F9,35382
= 2.54,
p = 0.01

A2 v. A1:
p < 0.001

One large MI associated with age in
Bulgaria (MI 35.46, STDYX-EPC
0.28, power 0.57)

A3 As A3 but estimate age freely in
Bulgaria

35500 −89176.51 30 178413.01 178667.33 178572.99 F9,35382
= 0.97,
p = 0.46

A2 v. A3:
p < 0.001

No notably large MI; no
modifications made

A4 As A3, add and constrain effects
associated with gender, marital
status, urbanicity and
employment to be the same
across countries

35500 −88862.21 39 177802.42 178433.03 178009.09 F9,35377
= 0.39,
p = 0.94

A3 v. A4:
p < 0.001

Three large MI, largest being female
v. male gender in Belgium (MI 21.43
STDYX-EPC –0.30, power 0.34)

A5 As A4 but freely estimate gender
effect in Belgium

35495a −88852.20 40 177784.40 178123.49 177996.37 F9,35377
= 0.53,
p = 0.85

A4 v. A5:
p < 0.001

One large MI, mid-sized v. rural
urbanicity in Belgium (MI 18.33,
STDYX-EPC −0.27, power 0.34)

A6 As A5 but freely estimate
midsized v. rural urbanicity in
Belgium

35495a −88843.83 41 177769.67 178117.23 177986.93 F9,35377
= 0.36,
p = 0.95

A5 v. A6:
p < 0.001

No notably large MI with large
STDYX-EPC; no modifications made

A7 As A6, add interaction by age for
each control variable

35495a −88830.65 50 177761.29 178185.15 178026.25 F9,35377
= 0.18,
p = 1.00

A6 v. A7:
p = 0.017

Comparison of nested models
allowed for the removal of
interactions of age with gender
(p = 1.00) and marital status (p = 0.32)

A8 Retain interactions of age with
urbanicity (p = 0.07) and
employment (p = 0.01)

35495a −88832.11 47 177758.23 178156.65 178007.29 F9,35377
= 0.26,
p = 0.99

A8 v. A7:
p = 0.4

Two relatively large MI, largest being
varying effect with age of city
relative to urban living in Romania
(MI 11.47, STDYX-EPC 0.30, power
0.21)

A9 As A8, free interaction of city
relative to urban living with
age in Romania

35495a −88826.38 48 177748.76 178155.67 178003.13 F9,35377
= 0.30,
p = 0.98

A8 v. A9:
p = 0.001

No notably large modifications with
large STDYX-EPC; no further
modifications

EU-WMH, European Union World Mental Health; AIC, Aikake information criteria; BIC, Bayesian information criteria; SSA-BIC, sample size-adjusted BIC; H-L test,
Hosmer–Lemeshow test; S-B test, Satorra–Bentler scaled χ2 difference test; MI, modification index; STDYX-EPC, YX standardized expected parameter change.

a Five participants in Bulgaria had no urbanicity recorded.
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sometimes cited in support of this (Kuwert et al. 2008;
Ardelt et al. 2010); other factors such as psychiatric
morbidity or movement into residential care facilities
may have removed these adults from the community.
However, neither of the latter are likely to be deciding
factors. Simulation studies have shown that death rates
attributable to the reduced life-expectancy associated
with mental disorders would have to be implausibly

high among older adults to account for a decline in
the prevalence of depression with age (Kruijshaar
et al. 2005; Patten, 2007). Furthermore, the number of
older adults in residential care facilities considered as
a proportion of their peers is relatively small in most
countries (2.17% of adults in Northern Ireland over
65 years were in residential or nursing care in 2008;
DHSSPSNI, 2008).

Table 4. Minimum and maximum odds of any mood and anxiety disorder with age of attainment by country: the EU-WMH project

Country

Any mood disorder

Unadjusted analysis Adjusted analysisc

Minimum Odds (95% CI)
(age in years)

MaximumOdds (95%CI)
(age in years)

Minimum Odds (95% CI)
(age in years)

Maximum Odds (95% CI)
(age in years)

Belgiuma 0.03 (0.01–0.05) (78)f 0.07 (0.06–0.09) (28) 0.01 (0.004–0.03) (78)f 0.03 (0.02–0.04) (37)
Bulgariaa 0.01 (0.005–0.02) (18)e 0.06 (0.03–0.11) (85)f 0.004 (0.001–0.01) (18)e 0.03 (0.01–0.08) (85)f

Francea 0.04 (0.02–0.07) (83)f 0.10 (0.07–0.16) (18)e 0.02 (0.01–0.04) (83)f 0.04 (0.02–0.06) (19)
Germanya 0.03 (0.02–0.04) (74) 0.06 (0.04–0.09) (19)e 0.01 (0.01–0.02) (70) 0.02 (0.01–0.04) (19)e

Italya 0.03 (0.02–0.04) (43) 0.07 (0.03–0.13) (91)f 0.01 (0.01–0.02) (18)e 0.03 (0.01–0.09) (91)f

The Netherlandsa 0.03 (0.01–0.06) (79)f 0.07 (0.04–0.13) (21) 0.01 (0.005–0.04) (79)f 0.03 (0.02–0.04) (31)
Northern Irelanda 0.03 (0.02–0.04) (81)f 0.13 (0.12–0.15) (38) 0.01 (0.005–0.03) (81)f 0.06 (0.05–0.07) (41)
Portugalb 0.02 (0.02–0.03) (80)f 0.11 (0.10–0.13) (38) 0.01 (0.006–0.02) (80)f 0.05 (0.04–0.06) (41)
Romaniaa 0.01 (0.002–0.02) (18)e 0.03 (0.01–0.17) (89) 0.002 (0.001–0.01) (18)e 0.02 (0.002–0.31) (96)f

Spaina 0.02 (0.01–0.03) (85)f 0.06 (0.05–0.07) (51) 0.01 (0.005–0.01) (18)e 0.03 (0.02–0.03) (53)

Country

Any anxiety disorder

Unadjusted Adjusted analysisd

Minimum Odds (95% CI)
(age in years)

Maximum Odds (95% CI)
(age in years)

Minimum Odds (95% CI)
(age in years)

Maximum Odds (95% CI)
(age in years)

Belgiuma 0.03 (0.02–0.04) (86)f 0.09 (0.08–0.11) (39) 0.03 (0.01–0.07) (86)f 0.13 (0.08–0.20) (29)
Bulgariaa 0.03 (0.02–0.05) (18)e 0.07 (0.06–0.09) (67) 0.02 (0.01–0.03) (18)e 0.03 (0.02–0.04) (66)
Francea 0.06 (0.03–0.14) (91)f 0.15 (0.12–0.18) (27) 0.02 (0.01–0.07) (91)f 0.09 (0.06–0.14) (18)e

Germanya 0.04 (0.02–0.08) (85)f 0.11 (0.10–0.13) (35) 0.02 (0.01–0.04) (85)f 0.06 (0.04–0.09) (19)e

Italya 0.03 (0.01–0.06) (89)f 0.07 (0.06–0.08) (30) 0.01 (0.004–0.03) (89)f 0.04 (0.03–0.06) (20)
The Netherlandsa 0.05 (0.02–0.11) (85)f 0.10 (0.09–0.12) (32) 0.02 (0.01–0.05) (85)f 0.06 (0.04–0.10) (18)e

Northern Irelanda 0.06 (0.05–0.08) (81)f 0.17 (0.15–0.19) (39) 0.03 (0.02–0.05) (81)f 0.09 (0.07–0.11) (29)
Portugalb 0.15 (0.09–0.26) (80)f 0.25 (0.17–0.36) (18)e 0.07 (0.05–0.10) (71) 0.17 (0.11–0.27) (18)e

Romaniaa 0.02 (0.01–0.05) (85)f 0.05 (0.04–0.07) (39) 0.01 (0.002–0.02) (85)f 0.02 (0.01–0.04) (18)e

Spaina 0.04 (0.02–0.08) (89)f 0.08 (0.06–0.10) (18)e 0.02 (0.01–0.04) (89)f 0.05 (0.03–0.07) (18)e

EU-WMH, European Union World Mental Health; CI, confidence interval.
a Part 1 weights.
b Part 2 weights.
c Model M9: adjusted for gender, marital status, urbanicity and employment status (i.e. married, employed, rural-dwelling

males).
d Model A9: adjusted for gender, marital status, urbanicity and employment status (i.e. married, employed, rural-dwelling

males).
e Lower age limit of participants diagnosed with disorder (country specific).
f Upper age limit of participants diagnosed with disorder (country specific).
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Overall, we remain unconvinced that estimates of
the burden of mood and anxiety disorders according
to standardized interviews across many countries
are realistic and that older adults rarely, if ever, experi-
ence depression or anxiety. The Department of Health
in England estimates that around 40% of older
adults attending their doctor have a mental health
difficulty (NIMHE, 2005). Figures from Northern
Ireland show that, between 2007 and 2008, of the
13980 adults aged 525 years who were designated
mentally ill (excluding those with dementia) and in
contact with their Health Care Trust, 10.2% were

aged 575 years. Rates of death officially recorded as
deaths by suicide per 100000 across Europe remain
stubbornly high in older adults (EUROPA, 2008;
Scowcroft, 2012).

There may be reasons for this discrepancy: older
adults with prior or current mental illness may
simply be opting out of the interview process.
Research has shown that standardized diagnostic
interviews may exceed the cognitive capacity of older
adults (Knauper & Wittchen, 1994), who are likely to
give different answers to CIDI questions compared
to similar questions posed using other instruments

Table 5. Estimated effects associated with determinants of mood and anxiety disorders: the EU-WMH project

Covariate

Any mood disorder: Model M9 Any anxiety disorder: Model A9

OR (95% CI) (p value)

Change in OR per
1 year increase in age
(95% CI) (p value) OR (95% CI) (p value)

Change in OR per
1 year increase in age
(95% CI) (p value)

Gender
Male 1 – 1 –
Female (excluding
Belgium)

2.10 (1.84–2.39) (< 0.001) – 2.60 (2.33–2.89) (< 0.001) –

Female (Belgium
only)

2.10 (1.84–2.39) (< 0.001) – 1.22 (0.82–1.82) (0.317) –

Marital status
Married 1 – 1 –
Divorced (excluding
Portugal)

2.28 (1.93–2.69) (< 0.001)a 0.98 (0.97–0.99) (0.001) 1.23 (1.07–1.41) (0.003) –

Divorced (Portugal
only)

2.28 (1.93–2.69) (< 0.001)a 1.02 (1.00–1.05) (0.07) 1.23 (1.07–1.41) (0.003) –

Never married 1.29 (1.07–1.56) (0.01)a 0.99 (0.98–1.00) (0.11) 0.93 (0.80–1.07) (0.31) –

Urbanicity
Midsize (population
10000–100000)
(excluding Belgium)

1.09 (0.93–1.27) (0.29) – 1.10 (0.97–1.25) (0.12)a 1.01 (1.00–1.02) (0.24)

Midsize (population
10000–100000)
(Belgium only)

1.09 (0.93–1.27) 0.29) – 0.54 (0.36–0.80) (0.002)a 1.01 (1.00–1.02) (0.24)

Urban (population
> 100000) (excluding
Romania)

1.23 (1.04–1.45) (0.02) – 1.10 (0.96–1.25) (0.16)a 1.01 (1.00–1.02) (0.24)

Urban (population
> 100000) (Romania
only)

1.23 (1.04–1.45) (0.02) – 1.10 (0.96–1.25) (0.16)a 1.04 (1.02–1.07) (0.001)

Employed
Working 1 – 1 –
Student 1.30 (0.45–3.73) (0.63)a 1.01 (0.96–1.05) (0.80) 2.15 (0.98–4.72) (0.06a 1.03 (0.99–1.06) (0.11)
Home-maker 1.16 (0.94–1.43) (0.16)a 1.00 (0.98–1.01) (0.65) 0.98 (0.83–1.16) (0.81)a 1.00 (0.99–1.01) (0.95)
Retired 1.91 (1.24–2.95) (0.004)a 0.97 (0.95–1.00) (0.02) 1.68 (1.22–2.32) (0.002)a 0.98 (0.96–0.99) (0.01)
Other (e.g.
unemployed)

2.71 (2.27–3.23) (< 0.001)a 1.01 (1.00–1.02) (0.08) 1.92 (1.64–2.25) (< 0.001)a 1.01 (1.00–1.02) (0.18)

EU-WMH, European Union World Mental Health; OR, odds ratio; CI, confidence interval.
a An individual of average age (46.9 years).
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(O’Connor & Parslow, 2009). Given the increasing
number of countries participating in cross-national
research and increases in life expectancy, it seems
appropriate that the validity of the CIDI as an instru-
ment for assessing mental disorders among older
adults be addressed more fully.

Differing relationships between prevalence and age across
countries

We noted wide differences in the prevalence levels
of individual disorders across the EU-WMH. This
may be due in part to the lack of established validity
of the instrument in all these countries, particularly
in Eastern Europe, and also to the fact that genuine
cross-cultural differences exist. Northern Ireland and
Portugal account for the highest prevalence of all
Part 1 mood and anxiety disorders in the EU-WMH.
There may be several possible reasons for this: these
surveys, the last EU-WMH studies to be completed,
were undertaken at a time of increasing economic
uncertainty. The high levels of mood and anxiety dis-
orders in these countries may reflect an association
between deprivation and mental illness (Kuruvilla &
Jacob, 2007); in 2009 both Portugal and Northern
Ireland reported the lowest GDP per capita of all
Western European countries participating in the
EU-WMH (EUROPA, 2012). The particularly high
levels of mood disorders in Northern Ireland are likely
to be associated with the civil conflict of the second
half of the twentieth century known as ‘the troubles’
(Davidson & Leavey, 2010).

No simple geographical pattern exists that summar-
izes the relationship between prevalence and age for all
disorders. The lowest levels of mental disorders are
reported in Italy, Romania and Bulgaria, with the
prevalence of both mood and anxiety disorders
increasing with age in Bulgaria. It has been suggested
that the increasing prevalence of mood disorders with
age in some Eastern European countries is associated
with the breakdown of communist governments in
the 1990s and the declining economic circumstances,
which have affected the oldest adults most severely
(Tomov et al. 2004). Lack of research prior to the
EU-WMH means that it is not possible to determine
whether this is true or not. In Romania there is a lack
of active ageing strategies and older adults retire
early, face feelings of futility and have low levels of
social engagement. Mental illness in Bulgaria has
been described as ‘an irreversible condition, which
strips the sufferer of all their mental faculties’
(Coleman et al. 2011). The relatively low levels of
mental disorders among the youngest adults here
may be genuine or a reflection of stigma or low mental
health literacy.

We have also noted the very high levels of anxiety
disorders in adults in Portugal and Belgium among
younger adults. Portugal has experienced economic
difficulties consistently throughout the first decade
of the twenty-first century, with increasing levels of
youth unemployment, and this may be reflected in
our results. Alternatively, younger adults may have a
more keenly developed sense of mental health literacy.

Effects associated with gender, marital status, urbanicity
and employment status across the lifespan

As noted previously, similarities in individual mental
health determinants across countries have been ob-
served. We have now tested this observation formally
and noted that effects associated with variables such as
gender, marital status, employment and urbanicity on
the odds of mood or anxiety disorders are generally
homogeneous across the EU-WMH. Not only are
these effects similar but also the ways in which they
vary with age are similar. This may be in part a result
of the multigroup strategy; in a multilevel analysis of
data gathered from 23 countries participating in the
European Social Survey (ESS-3), random slopes models
reported significant variation across countries in the
effects of gender, education and employment after
adjusting for age in depression as measured by the
Centre for Epidemiologic Studies Depression Scale
(CES-D; Van de Velde et al. 2010). To explore this
matter further, the analyses could be repeated across
a wider selection of countries and a greater variety of
control variables incorporated.

There were some exceptions to the above result.
There was no significant gender effect on the odds
of any anxiety disorder in Belgium (OR 1.2, 95% CI
0.8–1.8, p = 0.4). This contrasts with another Belgian
study (LaPierre, 2009) that reported a strong statistical
association of female gender with pure depression,
pure anxiety disorder and co-morbid depression/
generalized anxiety in the adult population (p < 0.0001
in all cases). The effect associated with divorce on
mood disorders decreased with age in all countries
(p < 0.001) apart from Portugal. It may be that younger
adults experience more undesirable life events than
older adults and have fewer coping resources (Jang
et al. 2009). The Portuguese observation tallies with
longitudinal studies that suggest that the association
of divorce with mental illness increases rather than
decreases with age (Breslau et al. 2011).

The odds of any anxiety disorder in Belgium for
adults of average age was significantly lower in
mid-sized regions (10000–100000 inhabitants) regions
compared to rural regions (<10000 inhabitants).
Although noted elsewhere in the EU-WMH literature
(Kovess-Masfety et al. 2005), this result sits outside
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the general body of literature, which suggests that
as population density increases so does the odds of
mental illness (Dekker et al. 2008), or that urbanicity
effects disappear once other variables such as age
and socio-economic status are taken into account
(Kovess-Masfety et al. 2005). It is possible that this
result is an artefact of constraining the urbanicity cat-
egories to be the same across countries and this may
change when a more country-sensitive measure of
urbanicity is used.

Conclusions

In this study we have used multigroup methods
to explore the distribution of several determinants
of mental disorders across the adult lifespan within
selected EU countries. Effects associated with common
determinants such as gender and marital status are
relatively homogeneous across countries. Mental dis-
orders are relatively uncommon among the oldest
adults surveyed, at least in Western Europe. We con-
tend that this result is unlikely to be realistic and war-
rants formal validity studies of the CIDI among this
age group. The lack of validation in older adults is a
concern that does not always seem to be fully appreci-
ated; furthermore, it is a concern that is not limited
to one country but may apply to many. We believe it
would be erroneous for policy makers, at times of
economic restraint, to conclude on the basis of our
results that there was little need to invest in the mental
well-being of older adults in Western Europe or in
younger adults in the East and to concentrate resources
elsewhere. This would make it even more difficult for
adults who required such help to seek and receive it.
Conversely, in countries where prevalence is genuinely
low at certain stages in the lifespan, such information
could aid the development of positive mental health
strategies seeking to reduce the burden associated
with these illnesses in other countries.
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