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Abstract

Background: Notwithstanding the firmly established cross-sectional association of happiness with psychiatric
disorders and their symptom severity, little is known about their temporal relationships. The goal of the present
study was to investigate whether happiness is predictive of subsequent psychiatric disorders and symptom severity
(and vice versa). Moreover, it was examined whether changes in happiness co-occur with changes in psychiatric
disorder status and symptom severity.

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), happiness (SRH: Self-Rated Happiness
scale), depressive and social anxiety disorder (CIDI: Composite Interview Diagnostic Instrument) and depressive and
anxiety symptom severity (IDS: Inventory of Depressive Symptomatology; BAI: Beck Anxiety Inventory; and FQ: Fear
Questionnaire) were measured in 1816 adults over a three-year period. Moreover, we focused on occurrence and
remittance of 6-month recency Major Depressive Disorder (MDD) and Social Anxiety Disorders (SAD) as the two
disorders most intertwined with subjective happiness.
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Results: Interindividual differences in happiness were quite stable (ICC of .64). Higher levels of happiness predicted
recovery from depression (OR = 1.41; 95% CI = 1.10–1.80), but not social anxiety disorder (OR = 1.31; 95%CI = .94–
1.81), as well as non-occurrence of depression (OR = 2.41; 95%CI = 1.98–2.94) and SAD (OR = 2.93; 95%CI = 2.29–3.77)
in participants without MDD, respectively SAD at baseline. Higher levels of happiness also predicted a reduction of
IDS depression (sr = − 0.08; 95%CI = -0.10 - -0.04), and BAI (sr = − 0.09; 95%CI = -0.12 - -0.05) and FQ (sr = − 0.06;
95%CI = -0.09 - -0.04) anxiety symptom scores. Conversely, presence of affective disorders, as well as higher
depression and anxiety symptom severity at baseline predicted a subsequent reduction of self-reported happiness
(with marginal to small sr values varying between −.04 (presence of SAD) to −.17 (depression severity on the IDS)).
Moreover, changes in happiness were associated with changes in psychiatric disorders and their symptom severity,
in particular with depression severity on the IDS (sr = − 0.46; 95%CI = −.50 - -.42).

Conclusions: Results support the view of rather stable interindividual differences in subjective happiness, although
level of happiness is inversely associated with changes in psychiatric disorders and their symptom severity, in
particular depressive disorder and depression severity.
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Background
As the title ‘No health without mental health’ of the piv-
otal paper of Prince and colleagues [1] suggests, health is
more than the absence of somatic disease and in accord-
ance with the World Health Organization definition of
health from 1948 also comprises ‘a state of complete
physical, mental and social well-being’. Life satisfaction
and happiness are indicators of subjective well-being and
constitute an important dimension of positive mental
health in addition to e.g. emotional and social
intelligence and the ability to work and to love [2].
Previous studies have found that levels of life satis-

faction and happiness are higher among persons with
a higher socio-economic status, a stable intimate rela-
tionship, social resources and support, work, financial
resources, good somatic health, and the personality
characteristics of low neuroticism and high extraver-
sion, although the amount of variance explained is
quite small [3, 4].
The set-point theory of happiness suggests that happi-

ness is determined primarily by heredity and by the per-
sonality traits of neuroticism and extraversion ingrained
in us early in life, and as a result happiness remains rela-
tively constant throughout our lives [5, 6]. According to
this theory, level of happiness may change transiently in
response to life events, but will return to its baseline
level as a consequence of habituation to those events
and their consequences over time [7].
As mental health problems are the strongest predictor

of life satisfaction and happiness [8], the question arises
to what extent the level of happiness not only changes in
response to external events but also in response to suf-
fering from a mental health problem. Notwithstanding
the firmly established association of mental health prob-
lems with happiness, most studies into this relationship
cannot adequately address this issue because of (a)

diverging ways of measuring mental health problems
ranging from self-reported distress to interview-based
psychiatric assessments; (b) cross-sectional designs only
assessing the relationship of mental health problems
with happiness at one point in time; and (c) analysis of
the effects of happiness on better life outcomes includ-
ing mental health without consideration of a reverse
association.
In a previous clinical cohort study on happiness in de-

pression and anxiety disorder, particularly persons with
more depressive symptoms, major depressive disorder
(MDD), social anxiety disorder (SAD) and comorbid
emotional disorders reported lower levels of happiness,
while level of happiness was less strongly related to
panic disorder, generalized anxiety disorder and agora-
phobia [9]. A serious study limitation was that happiness
was only measured once. Because happiness now has
also been measured in a subsequent wave after 3 years in
this cohort study, this provides the opportunity to exam-
ine (the course of) happiness in anxiety and depression
longitudinally and to examine in more detail the tem-
poral relationships of (changes in) happiness with
(changes in) psychiatric disorders and their symptom se-
verity. On the basis of our previous study, we will focus
on 6-month recency MDD and SAD as the two disor-
ders most intertwined with subjective happiness, as well
as severity of depressive and anxiety symptoms.
In the present study we will not only investigate the

prospective value of happiness for psychiatric disorders
and their symptom severity, but also the reverse associ-
ation. Moreover, we will investigate the association of
changes in happiness with changes in psychiatric disor-
ders and their symptom severity. We expected relatively
stable interindividual differences in level of happiness
(i.e., relative stability), but also that changes in psychi-
atric disorders and their symptom severity are associated
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with changes in subjective levels of happiness (i.e., no
absolute stability). Moreover, we expected prospective
relationships of happiness with future psychiatric disor-
ders and their symptom severity, but also the reverse
relationship.

Method
Study design and participants
The Netherlands Study of Depression and Anxiety
(NESDA) is a multi-site naturalistic ongoing cohort
study developed to investigate antecedents, course, and
consequences of depression and anxiety disorders. A
total of 2981 persons aged 18 to 65 years were included,
recruited from the general population (n = 564), primary
care (n = 1610), and mental health organizations (n =
807). The NESDA sample consists of healthy controls,
persons with a prior history of depression and/or anxiety
disorders, and persons with a current depression and/or
anxiety disorder. General exclusion criteria were a pri-
mary diagnosis of severe psychiatric disorders such as a
psychotic disorder, obsessive-compulsive disorder, bipo-
lar disorder, or severe addiction disorder, and not being
fluent in Dutch. More information about the framework
of the NESDA study can be found somewhere else (see
[10]). The study protocol of NESDA was approved by
the Ethical Committees of the participating universities
and written informed consent was obtained from all re-
spondents. The framework of this longitudinal cohort
study with repeated measurements of core sociodemo-
graphic and clinical variables (psychiatric diagnoses and
symptom severity) allows to introduce new study vari-
ables to assess their concurrent and prospective relation-
ships with other data collected in the NESDA study.
The baseline assessment consisted of an assessment of

demographic and personal characteristics, a standardized
diagnostic psychiatric interview, and a medical assess-
ment including blood sampling. After 2, 4, 6, and 9
years, a face-to-face follow-up assessment was performed
with a response rate of 75.7% (n = 2256) after six, and of
69.4% (n = 2069) after 9 years. The Self-Rating of Happi-
ness scale (SRH) was administered for the first time after
6 years (i.e., the baseline of the present study) and com-
pleted by 2142 of 2256 participants (95.0%). Of these
2142 participants, 1816 participants (attrition rate =
15.3%) completed the SRH also after 9 years (i.e., the
follow-up in the present study), constituting our present
sample.
We created seven partly overlapping subgroups: (a)

persons with no current depressive or anxiety disorder
at baseline and follow-up (unaffected groups, n = 1126);
(b) persons with no MDD or (c) SAD at baseline but
with MDD resp. SAD at follow-up (occurrence groups,
n = 161 and n = 86, respectively); (d) persons with MDD
or (e) SAD at baseline and no MDD respectively SAD at

follow-up (recovery groups, n = 166 and n = 72, respect-
ively); (f) persons with MDD or (g) SAD at baseline and
follow-up (chronically affected groups, n = 94 and n = 86,
respectively). As the group of participants with both
MDD and SAD (n = 63 both at baseline and follow-up
including 25 participants with both MDD and SAD at
both time points) was too small to analyze separately,
these participants were included in multiple groups
resulting in partially overlapping subgroups.

Measures
Self-Rated Happiness (SRH)
In order to measure the degree of happiness at baseline
and follow-up, we used the Self-Rating of Happiness
scale (SRH) [11]. The SRH is a single-item self-rating
scale that asks about happiness as a personal characteris-
tic (not specifically related to certain events). The SRH
consists of the following question: “How happy or un-
happy do you feel with your life in general?”. Following
this question, a series of numbers from 1 to 7 with cor-
responding labels was written vertically: 1 ‘completely
happy’; 2 ‘very happy’; 3 ‘quite happy’; 4 ‘neither happy,
nor unhappy’; 5 ‘quite unhappy’; 6 ‘very unhappy’; and 7
‘completely unhappy’. Measuring happiness by a single
item is reliable, valid, and viable in community surveys
as well as in cross-cultural comparison [12]. The SRH
was reverse scored, so that higher scores denote a higher
degree of happiness.

Psychiatric diagnosis
DSM-IV defined 6-month recency depressive (i.e., major
depressive disorder, dysthymia) and anxiety (i.e., panic
disorder with or without agoraphobia, social anxiety dis-
order, generalized anxiety disorder, agoraphobia without
panic) disorders were assessed using the Composite
Interview Diagnostic Instrument (CIDI, version 2.1) at
baseline and follow-up. The CIDI is a fully standardized
diagnostic interview, that is used worldwide to classify
psychiatric diagnoses according to DSM-IV criteria [13].
It has shown high interrater reliability, high test-retest
reliability and high validity for depressive and anxiety
disorders [14].

Symptom severity
Severity of depression symptoms was measured with the
30-item Inventory of Depressive Symptomatology self-
report version (IDS-SR) [15] at baseline and follow-up,
which has shown high correlations with observer-rated
scales such as the Hamilton Depression Scale [16]. Se-
verity of anxiety was measured using the 21-item Beck
Anxiety Inventory (BAI) [17, 18] at baseline and follow-
up. This scale has shown sound psychometric properties
such as factorial validity, internal consistency, and test-
retest stability, as well as adequate convergent and
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discriminant validity. Severity of avoidance symptoms
was measured using the 15-item self-report Fear Ques-
tionnaire (FQ) [19]. The Dutch translation of the FQ has
good psychometric properties [20].

Statistical analyses
First, in order to evaluate changes in self-reported happi-
ness, depression and anxiety severity during the follow-
up period, baseline and 3-yr follow-up SRH, IDS, BAI
and FQ scores were compared using dependent t-tests
within the total sample and the seven diagnostic status
subgroups and the magnitude of the within group differ-
ences was evaluated by calculating Cohen’s d [21]. A d
of .2, .5, and .8 was considered as a small, medium, and
large effect size, respectively. Intra-class correlation coef-
ficients (ICCs: 1-way random effects model with single
measure reliability) were calculated to determine stability
of SRH scores. ICC values of .40, .60, and .75 were
deemed fair, good, and excellent, respectively [22].
The predictive value of baseline SRH scores for the oc-

currence or recovery of MDD and SAD was examined
with separate logistic regression analyses with baseline
SRH scores as independent variable and occurrence or
recovery of MDD or SAD as dependent variable. The
other temporal relationships of SRH scores with psychi-
atric diagnoses and symptom severity were examined
using multiple regression analyses: (a) in order to deter-
mine the effect of self-reported happiness at baseline on
changes in depression and anxiety severity, IDS, BAI and
FQ scores at follow-up were regressed on baseline SRH
scores while controlling for baseline IDS, BAI respect-
ively FQ scores; (b) in order to analyze to what extent
psychiatric disorder and symptom severity at baseline
predicted changes in SRH scores, SRH scores at follow-
up were regressed on presence of MDD and SAD at
baseline, respectively IDS, BAI, and FQ scores at base-
line in separate analyses, while controlling for SRH base-
line scores; (c) in order to analyze the association of
changes in self-reported happiness with changes in
symptom severity, separate analyses were performed
with SRH scores at follow-up as dependent variable and
residualized (i.e., follow-up scores corrected for baseline
scores) change scores on the IDS, BAI, and FQ as
dependent variables, while controlling for baseline SRH
scores; and (d) in order to analyze the relation of
changes in diagnostic status with changes in SRH, SRH
scores at follow-up were regressed on the occurrence or
recovery of MDD and SAD, while controlling for base-
line SRH scores in separate analyses.
For the multiple regression analyses, semi-partial correl-

ation coefficients (sr) for each predictor variable are pro-
vided as measures for the strength of the association of
predictor variables with outcome over and above control
variables. A semi-partial correlation coefficient represents

the correlation between the criterion and a predictor that
has been residualized with respect to all other predictors
in the eq. A sr of .1, .3, and .5 was considered as a small,
medium, and large effect size, respectively [21].
In all the analyses above we controlled for age, gender

and years of education as possible confounding variables.
Statistical analyses were run using SPSS version 26 [23]
and a significance level of p < .05 was used for all analyses.

Results
Sample characteristics
Table 1 shows the sociodemographic, clinical, and psy-
chological characteristics of the total sample at baseline
and follow-up. Of note is that, despite the fact that this
sample contains quite many persons with current and/or
remitted emotional disorders, at baseline and follow-up
around three-quarter of the participants indicated to be
‘completely happy’ to ‘quite happy’, while less than 10%
of the participants indicated that they felt ‘quite un-
happy’ to ‘very unhappy’.

Changes in self-reported happiness and psychiatric
disorders and their symptom severity between baseline
and follow-up
In the total group, SRH scores at baseline were strongly
related to SRH scores at follow-up (r = .65, p < .001),
while the increase between baseline and follow-up scores
although statistically significant (t (1815) = 3.17, p < .001)
had a negligible effect size (d = .08). The ICC of .64
(95%CI: .62–.67) indicates good stability of SRH scores
(see Table 2).
The rate of occurrence of MDD at follow-up in partic-

ipants with no MDD at baseline was 10.3% (161/1556)
and of SAD at follow-up in participants with no SAD at
baseline 5.1% (86/1675). The rate of recovery of MDD at
follow-up in participants with MDD at baseline was
63.8% (166/260) and of SAD at follow-up in participants
with SAD at baseline 51.1% (72/141). Figure 1 A and B
present baseline and follow-up SRH scores in the differ-
ent MDD respectively SAD groups. As can be seen SRH
scores at baseline and follow-up were highest in the un-
affected group and lowest in the chronically affected
subgroups. The increase of SRH scores in the unaffected
group had a negligible effect size. Decreases in SRH
scores were significant with a moderate effect size in the
MDD recovery group and with a small effect size in the
SAD recovery group. The significant increase in SRH
scores had a small effect size in the MDD occurrence
group and negligible effect size in de SAD occurrence
group. Changes in SRH scores in both chronically af-
fected groups were non-significant. ICCs in the different
subgroups varied from .52 to .73 indicating fair to good
stability of SRH scores across subgroups (see Table 2).
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BDI scores at baseline did not differ significantly from
corresponding follow-up scores (t (1814) = 0.89, p = .37),
BAI scores at baseline showed a significant decline at
follow-up (t (1806) = 4.62, p < .001), although with a neg-
ligible effect size (d = .01). The same applied to the slight
decrease of FQ scores from baseline to follow-up (t
(1798) = 4.41, p < .001; d = .10).

Prediction of changes in psychiatric disorders and their
symptom severity by self-reported happiness at baseline
Logistic regression analyses showed that higher levels
of self-reported happiness in persons with no MDD

or SAD at baseline were predictive of non-
occurrence of MDD (OR = 2.41; 95%CI = 1.98–2.94),
as well as non-occurrence of SAD (OR = 2.93;
95%CI = 2.29–3.77), while higher levels of self-
reported happiness in persons with MDD at baseline
were predictive of recovery of MDD (OR = 1.41; 95%
CI = 1.10–1.80), but not of SAD (OR = 1.31; 95%CI =
.94–1.81). Repeating these analyses while additionally
controlling for symptom severity at baseline (IDS,
BAI and FQ scores) showed that although the pre-
dictive power of SRH scores was attenuated, the
level of happiness remained predictive of non-

Table 1 Sociodemographic, clinical, and psychological characteristics of the total sample at baseline (n = 1816)

Baseline 3-yr follow-up

Variables M / n SD / % M / n SD / %

Sociodemographic characteristics

Age 48.3 13.1

Female gender, n (%) 1198 66.0

Years of education 13.0 3.3

Clinical characteristics

IDS 14.8 11.5 14.6 11.4

BAI 8.1 8.2 7.5 8.2

FQ 16.9 16.9 15.8 16.8

Current depression (CIDI), n (%) 260 14.3 255 14.0

Current SAD (CIDI), n (%) 149 8.2 155 8.5

Psychological characteristic

SRH 5.0 1.0 5.1 1.0

‘completely happy’ to ‘quite happy’ (5–7) 1373 75.6 1412 77.8

‘neither happy, nor unhappy’ (4) 301 16.6 258 14.2

‘quite unhappy’ to ‘very unhappy’ (1–3) 142 7.8 146 8.0

IDS Inventory of Depressive Symptomatology, BAI Beck Anxiety Inventory, FQ Fear Questionnaire, CIDI Composite Interview Diagnostic Instrument, SRH Self-Rated
Happiness scale

Table 2 Baseline and 3-yr follow-up SRH scores in the different MDD and SAD groups

Groups n SRH at baseline SRH at 3-yr follow-up Results paired t-tests Stability SRH scores

M SD M SD t d ICC 95%CI

Total sample 1816 5.0 1.0 5.1 1.0 3.17 ** 0.12 .64 .62–.67

Unaffected during FU 1126 5.4 0.8 5.4 0.8 3.71 *** 0.11 .57 .53–.60

Occurrence during FU

MDD 161 4.7 0.9 4.3 1.1 −5.18 *** 0.37 .54 .39–.67

SAD 86 4.5 1.0 4.4 1.2 −0.70 ns 0.08 .52 .34–.65

Recovery during FU

MDD 166 4.1 1.0 4.6 1.0 6.29 *** .56 .57 .53–.60

SAD 72 4.3 1.0 4.7 1.0 3.57 *** .43 .63 .47–.75

Chronically affected during FU

MDD 94 3.8 1.2 3.8 1.2 0.27 ns 0.00 .54 .39–.67

SAD 69 4.0 1.1 4.1 1.2 1.13 ns 0.14 .73 .60–.82

SRH Self-Rated Happiness scale. The t values are results of the paired sample t-test on SRH scores at baseline and 3-yr follow-up, d = Cohen’s d; ICC
Intra-Class Correlation
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occurrence of MDD (OR = 1.45;95%CI = 1.14–1.84),
respectively of SAD (OR = 1.57; 95%CI = 1.13–2.18)
in participants with no MDD, respectively SAD at
baseline.

Subsequent multiple regression analyses with base-
line SRH scores as independent variable and corre-
sponding baseline symptom severity scores as control
variables, showed that higher levels of happiness also

Fig. 1 Self-rated happiness scores in the different MDD and SAD groups at baseline and 3-year follow-up. Note. Bars with the same letter are
statistically different according to paired t-test
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predicted a reduction of IDS depression (sr = − 0.08;
95%CI = -0.10 - -0.04), and BAI (sr = − 0.09; 95%CI = -
0.12 - -0.05) and FQ (sr = − 0.06; 95%CI = -0.09-
-0.04) anxiety symptom scores, but that the amount
of additionally explained variance in symptom reduc-
tion was negligible (sr = < .10).

Prediction of changes in self-reported happiness by
psychiatric disorders and their symptom severity at
baseline
Separate multiple regression analyses with follow-up
SRH scores as dependent variable and presence of
MDD or SAD and IDS, BAI or FQ scores at baseline
as independent variables, while controlling for base-
line SRH scores showed that each of these variables
significantly predicted a subsequent reduction of
self-reported happiness (with marginal to small sr
values varying between −.04 (presence of SAD at
baseline) to −.17 (depression severity on the IDS))
(see Table 3).

Association between changes in self-reported happiness and
changes in psychiatric disorders and their symptom severity
As shown in Fig. 2 the occurrence of MDD and SAD
was significantly associated by lower SRH scores at
follow-up, while the recovery of both MDD but not
SAD had the opposite effect. Moreover, changes in
IDS, BAI and FQ were significantly associated with
changes in SRH scores, with higher symptom severity
being associated with lower SRH scores. Effect sizes
were small, except for the moderate effect sizes of
changes in depression severity with changes in SRH
scores (sr = − 0.46; 95%CI = −.50 - -.42).

Discussion
This study investigated temporal relationships between
self-reported happiness and psychiatric diagnoses and
symptom severity using data of 1816 participants from a
longitudinal clinical cohort study. In our total sample in-
cluding many subjects who had or have had emotional
disorders, threequarters of the participants reported to
be quite happy to completely happy, while less than 10%
indicated to be quite unhappy to very unhappy.

Interindividual differences in self-reported happiness
were quite stable over a 3-year time period and showed
negligible to small mean changes in the total group and
MDD and SAD subgroups, except for significant in-
creases in self-reported happiness in the MDD recovery
group which had a moderate effect size. Higher levels of
happiness predicted recovery from MDD but not SAD,
non-occurrence of MDD and SAD in participants with-
out MDD or SAD at baseline, as well as a reduction of
depression and anxiety symptom severity 3 years later.
Conversely, presence of MDD and SAD, as well as
higher depression and anxiety symptom severity pre-
dicted a reduction of self-reported happiness 3 years
later. Moreover, changes in self-reported happiness were
associated with changes in diagnostic status and changes
in symptom severity, in particular with depression and
depression severity.
So, as expected, self-reported happiness did not show

absolute stability but interindividual differences proved
to be quite stable over a three-year period even when
happiness declined in the case of occurrence of emo-
tional disorders and increased in the case of recovery of
emotional disorders. Moreover, effect sizes of the associ-
ations of happiness with psychiatric disorders and their
symptom severity were negligible to small except for the
prediction of the occurrence of MDD and SAD by self-
reported happiness and the association of changes in
self-reported happiness with changes in depression se-
verity and with recovery of MDD. Of note is that the
predictive power of self-reported happiness for the oc-
currence of depressive and anxiety disorder was attenu-
ated but remained significant by controlling for
symptom severity, although effect sizes became small.
Our results suggest negligible to small reciprocal pro-
spective relationships between self-reported happiness
and psychiatric disorder and symptom severity, and
moderately strong relationships between changes of self-
reported happiness with recovery from MDD and con-
current changes in depression severity.
These findings are generally consistent with cross-

sectional studies showing that overall persons report to
be quite happy [24] and that the presence of mental dis-
orders or higher levels of psychiatric disorders and their

Table 3 Results of separate multiple regression analyses with presence of MDD and SAD and IDS, BAI and FQ scores at baseline as
independent variable and SRH scores at 3-yr follow-up as dependent variable

n Beta t p Semipartial correlation 95%CI

MDD 1816 −.06 −3.00 .003 −.05 −0.09 - -0.02

SAD 1816 −.04 −1.96 .05 −.04 −0.07 - - 0.00

IDS 1815 −.23 −9.50 < .001 −.17 −0.20 - - 0.13

BAI 1812 −.13 −6.15 <.001 −.11 −0.14 - - 0.07

FQ 1793 −.09 −4.58 <.001 −.08 −0.12 - -0.05

All regression analyses controlled for age, gender, education and SRH scores at baseline
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symptom severity are associated with lower levels of
self-reported happiness [8], although subjective levels of
happiness remain relatively high in the face of mental
health problems. Expanding these cross-sectional find-
ings, our clinical prospective cohort study suggests that
not only external life events but also the occurrence and
recovery of mental disorders are related to changes in
the level of self-reported happiness. These findings are
consistent with a birth cohort study in young adults also
showing the presence of a reciprocal association between
life satisfaction and mental health problems [25].
An interesting question for further research is to what

extent persons habituate to mental health problems. Al-
though the available evidence indeed shows that happi-
ness levels are moderately stable over time, this stability
however does not preclude large and lasting changes
[26]. A growing number of studies suggest that happi-
ness levels do change, that adaptation is not inevitable,
and that life events such as divorce, widowhood and un-
employment may have long lasting effects on the level of
subjective happiness [27, 28]. The availability of only
two measurement moments in the present study pre-
cludes conclusions about habituation to mental health
problems and possible long-lasting scarring effects of re-
mitted mental health problems on subjective happiness.
In addition, because many persons had or had had emo-
tional disorders reliable data about the level of happiness
before the first incidence of emotional disorders are
lacking.

The association of changes in happiness with MDD
and depression severity seems more pronounced than
with SAD or anxiety severity, as happiness did not pre-
dict recovery of SAD, changes in happiness were not as-
sociated with recovery from SAD and also temporal
relationships with anxiety severity tended to be weaker.
This concurs with PET and fMRI studies of happiness
using autobiographical recall methods showing that hap-
piness is primarily associated with the activation of an-
terior cingulate cortex, prefrontal cortex, and insula,
brain areas which are also connected to basic emotions
such as sadness. However, neuroimaging studies com-
paring happiness with fear are almost absent [29].
As in previous studies depression was the strongest

correlate of happiness [30–32]. The pronounced associ-
ation of happiness with depressive disorder and depres-
sion severity poses the question whether happiness/
wellbeing and mental illness constitute opposite ends of
the same scale or can be better conceptualized as two
(partly) independent although strongly correlated di-
mensions. The high temporal stability of happiness is
frequently mentioned as evidence for a stable character-
istic of the person fluctuating around a fixed set point.
However as also has been shown on the basis of NESDA
data, the 9-year stability over time of symptoms of
affective disorders is also relatively high [33] and this
could mean that past a certain age, level of psychiatric
disorders and their symptom severity is relatively set
[34], which is in line with a recent study on the course

Fig. 2 Results of separate multiple regression analysis with occurrence and recovery of MDD or SAD and changes on IDS, BAI and FQ during 3-yr
follow-up as independent variable and corresponding changes in self-reported happiness (SRH) as dependent variable. Note. All regression
analyses controlled for age, gender, education and SRH scores at baseline
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of affective disorders revealing that chronicity is more
the rule than the exception [35].
Strengths of the present study include the large

sample size, the use of a clinically representative lon-
gitudinal cohort design executed at multiple study
sites, and the use of standardized diagnostic assess-
ment procedures. However, some limitations of the
study should also be mentioned. (a) We only mea-
sured happiness and not general life satisfaction as a
more cognitive evaluation of the quality of one’s life
experiences [4]. Moreover, we only measured sub-
jective well-being from a hedonistic perspective. An-
other approach to happiness and well-being focuses
on meaning and self-realization and defines well-
being in terms of the degree to which a person is
optimally functioning [36]. According to a eudaimo-
nic approach, individuals are considered to be psy-
chologically healthy when they are fully functioning
in their personal life. fMRI studies examining the
neural correlates of hedonic and eudaimonic happi-
ness show that both activate a network involving
frontal, temporal and parietal regions, as well as sub-
cortical structures. However, hedonic happiness re-
sults in enhanced activity in frontal medial/middle
regions and anterior cingulate cortex, while eudai-
monic happiness in increased activity in the right
precentral gyrus [37]. Future (neuroimaging) studies
from a eudaimonic perspective examining whether
measurements of happiness also strongly covary with
indices of psychiatric disorders and their symptom
severity are warranted. (b) Only two assessment
points were used in this study because self-reported
happiness was only measured at these points in the
NESDA study precluding conclusions about causality
and the duration of the effects on happiness. (c)
Notwithstanding the relatively large sample, the size
of the occurrence, recovery, and chronically affected
MDD and SAD subgroups did not allow to differen-
tiate between pure depression or SAD disorder and
comorbid depression and SAD with sufficient statis-
tical power. In addition, other anxiety diagnoses in-
cluded in NESDA (i.e., panic disorder with or
without agoraphobia, generalized anxiety disorder,
and agoraphobia without panic) were not further an-
alyzed. The prevalence rates of these other anxiety
disorders were too low to create occurrence, recov-
ery and chronically affected subgroups of sufficient
size in order to analyze between group difference
with enough statistical power. (d) The findings may
not be representative of all affective disorders as
people with e.g. a bipolar disorder or an obsessive-
compulsive disorder were excluded from the sample.
Also, participants with a primary diagnosis of severe
psychiatric disorders such as a psychotic disorder or

severe addiction disorder were excluded in NESDA.
Future research into a wider array of disorders is
warranted to examine the generalizability of the
present study findings across disorders. (d) Results
may be subject to social desirability and response
bias because of the use of a single item instruments
for self-reported happiness in our study. (e) Selective
attrition of participants with higher levels of psychi-
atric disorders and their symptom severity may have
confounded the magnitude of the differences in hap-
piness and psychiatric disorders and their symptom
severity over time, but will not have critically af-
fected the main analyses of cross-sectional and pro-
spective relationships between these variables. (f)
The relatively high associations of self-reported hap-
piness with self-reported symptom severity may be
partly due to same method variance. However, given
the found associations of self-reported happiness
with observer-based psychiatric diagnoses, temporal
relations of happiness with psychiatric disorder can-
not be totally accounted for by this measurement
artifact. (g) When collecting the data for the present
study with the CIDI according to DSM-IV criteria
the DSM-IV was still widely used. However, as the
diagnostic criteria for MDD as well as the essential
features of social anxiety disorder have remained the
same in DSM 5, study results concerning these spe-
cific diagnoses still seem applicable to MDD and
SAD according to DSM 5 criteria.

Conclusion
We found that notwithstanding rather stable interindi-
vidual differences in self-reported happiness changes in
psychiatric disorder and symptom severity and in par-
ticular depression (severity) show moderately strong re-
lations with changes in self-reported subjective
happiness. Future studies are needed to examine
whether the same applies to measurements of broader
concepts of positive well-being in terms of the degree to
which a person is optimally functioning. Targeted inter-
vention may be needed to promote positive health and
realize optimal functioning after recovery form mental
disorders, although persons may feel subjectively happier
after recovery.
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