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ABSTRACT

This paper studies mental health and loneliness in the Netherlands for individuals beyond age 50. The
analysis is based on panel data over the period 2008 to 2018 and focuses on the effects of life events
and ageing. It appears that mental health gets worse and loneliness increases if individuals lose their
partner (through divorce or death) or become unemployed. On average, the mental health of males
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and high educated females improves at retirement. With respect to ageing, the main conclusions are
that mental health improves while loneliness goes down at least up to the high 70s. From the
perspective of mental health and loneliness, it does not seem to be a drag getting old.

I. Introduction

Young people often have great expectations about
their future. They may have a wonderful partner,
a nice group of friends, a stimulating job,
a challenging career ahead and excellent health. As
they grow older, people may find out their life is not
as great as they thought it was when they were young.
Their wonderful partner has left them, their group of
friends is scattered, their job is slightly disappointing,
their career path has reached a dead-end at a lower
level than expected and physically they start feeling
a bit uncomfortable with small pains in certain parts
of their body while sleepless nights are no longer rare
events. The great expectations do not change over-
night. It is a gradual process. Unmet expectations are
not rare and around age 50 many people seem to
have accepted this as a fact of life. Beyond age 50,
physical health slowly deteriorates but for mental
health and loneliness effects of ageing are not so clear.

The current paper uses panel data focusing on
whether it is a drag getting old, i.e. whether mental
health deteriorates and loneliness increases as people
grow older. It is an interesting question whether age
has a direct effect on mental health and loneliness or
whether it has an effect through age-related life events.
Whereas it is possible to establish causal effects of life
events such as retirement by using, for example,
a regression discontinuity design this is not the case

for direct age effects. After all, age is changing gradu-
ally and there are no shocks to age itself which would
be helpful in establishing a causal relationship.
Furthermore, there is an identification issue.
Every year an individual grows older a calendar year
has gone by. Therefore, it is not possible to distinguish
a linear trend in age from a linear trend in calendar
time. If one only has cross-sectional information, it is
by definition impossible to establish a calendar time
effect since all individuals are observed at the same
moment in time. With cross-sectional data, there is
a different identification problem in the sense that
a difference in age between two individuals is identical
to the difference in the birth year between those
individuals. Thus, it is not possible to distinguish
a linear trend in age from a linear trend in the birth
cohort. This is sometimes referred to as the Age-
Period-Cohort (APC) identification problem. As will
be discussed in more detail below, the current paper
uses panel data and in all estimates, unobserved time-
invariant differences between individuals are
accounted for. This removes the cohort effect and
leaves one identification issue, ie. a possible linear
trend in age is indistinguishable from a possible linear
trend in calendar time.

Research on the effects of ageing on mental
health and loneliness is related to research on hap-
piness where there are quite a few studies on this
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((Blanchflower and Oswald (2008) give an over-
view of early studies). Although the APC problem
is unavoidable, it is not often discussed and fre-
quently ignored. Identification of the separate
effects requires imposing one or more restrictions
on age or calendar time for which sometimes
5-year age intervals are chosen. Then, calendar
time goes by gradually but an individual only goes
from one age interval to the next every now and
then. Alternatively, calendar time is grouped in
intervals or both age and calendar time intervals
are grouped.

Previous studies investigating the relationship
between happiness and age find that happiness
declines up to age 50 but have different findings
on how happiness evolves later on in life.
Blanchflower and Oswald (2008) use pooled cross-
sectional information of life satisfaction from U.S.
General Social Surveys and Eurobarometer surveys
to distinguish cohort effects from age effects which
they find to be U-shaped. Glenn (2009) comments
on Blanchflower and Oswald (2008) arguing that
the U-shape is the result of using inappropriate and
questionable control variables. Blanchflower and
Oswald (2009) respond to Glenn (2009) showing
that the U-shape relationship between life satisfac-
tion and age is present without including control
variables. Whereas a U-shape relationship between
happiness and age is often found in pooled cross-
sectional data, the age effect in fixed effects panel
data studies is often not U-shaped. Clark (2007)
analysing BHPS (British Household Panel Study)
data is an early study using individual fixed effects
and age in five-year intervals. He finds that there is
a U-shape pattern irrespective of whether or not
fixed effects are included in the analysis. Other
studies, for example, Gwozdz and Sousa-Poza
(2010) who use GSOEP (German Socioeconomic
Panel) data show that the introduction of fixed
effects removes the age effect in happiness. De
Ree and Alessie (2011) argue that without addi-
tional assumptions it is not possible to establish
whether the age-happiness pattern is U-shaped; it
is possible only to investigate whether this pattern
is convex. Frijters and Beatton (2012) analysing
GSOEP, BHPS and HILDA (Household, Income
and Labour Dynamics in Australia) data find that
with the introduction of fixed effects, happiness in
the age range from 20 to 50 is constant. Around age

60, happiness strongly increases to go down again
after age 75. Kassenboehmer and Haisken-DeNew
(2012) introduce experience in the panel as an
additional explanatory variable arguing that in the
presence of an interviewer a respondent answers
more truthful in later surveys. Using GSOEP-data
they show that in pooled cross-sections it does not
matter much but in a fixed effects panel analysis
once experience in the panel - and its square - is
introduced the U-shape relationship between life
satisfaction and age disappears. In fact, there is no
longer any significant age effect. Wunder et al.
(2013) in their analysis of BHPS and GSOEP data
use a spline function approach finding that there
are three stages in this relationship with the
U-shape providing a good approximation of the
first two stages. In the third stage that starts when
people are in their late 60s, there is a decline in
well-being. Baetschmann (2013) extends the
approach by De Ree and Alessie (2011) by adding
time in the panel as an additional explanatory
variable. Assuming that there is no calendar time
effect, they conclude that life satisfaction is mildly
decreasing up to age 55 followed by a hump shape
with a maximum at age 70. When performing
separate analyses by educational attainment
Baetschmann (2013) find that highly educated peo-
ple become happier as they age while less-educated
people face a declining life satisfaction as they grow
older. Wooden and Li (2016) use HILDA and
similar to psychological studies they also investi-
gate the relevance of distance to death. They find
that over a large age range, life satisfaction does not
change a lot. However, from about age 65 life
satisfaction starts to decline. Proximity to death
also has an effect but this effect is not very impor-
tant. Schwandt (2016) uses GSOEP data introdu-
cing expectations about future life satisfaction in
the analysis. He finds that people make systematic
errors in predicting their life satisfaction such that
young people incorrectly expect life satisfaction to
increase whereas old people incorrectly expect life
satisfaction to decrease. The main conclusion is
that unmet expectations may be driving the age
U-shape in well-being. Unmet aspirations are pre-
sent more strongly in midlife but disappear later on
in life. Cheng, Powdthavee, and Oswald (2017) use
data from GSOEP, BHPS, HILDA and MABEL
(Medicine in Australia Balancing Employment



and Life) mainly providing graphical evidence on
changes in life satisfaction. If the age profile is
U-shape, first differences should have a positive
slope and should be zero in mid-life. This is indeed
what the authors find. Concerning the APC pro-
blem, the authors state that they have not solved
the problem: ‘rather, we have ignored it, or perhaps
more accurately we have bypassed it.’

Summarizing, many studies find a U-shape rela-
tionship between age and happiness but this is by
no means a stylized fact. Quite a few studies men-
tion the APC problem but more often than not the
problem is simply ignored. Studies using happiness
data also face other criticism. Bond and Lang
(2019), for example, claim that due to the ordinal
nature of the life satisfaction data interpersonal
comparisons with only cross-sectional information
are difficult and often impossible. The main reason
is that with ordinal data it is almost impossible to
establish that life satisfaction of one group of indi-
viduals stochastically dominates the life satisfaction
of another group of individuals.

The current paper studies how age affects lone-
liness and mental health taking life events into
account. Previous studies have a variety of out-
comes on both indicators. For example, based on
a cross-sectional dataset Yang and Victor (2011)
compare the relationship between age and a self-
reported measure of loneliness in 25 European
countries. In every country loneliness among 60-
plus individuals is more frequent than among 60-
minus individuals although the magnitude of the
difference is country-specific. Luo et al. (2012)
study the relationship between loneliness, health
and mortality using American panel data on adults
aged 50 years and over. They find that feelings of
loneliness are associated with increased mortality
risk and depressive symptoms. Bell (2014) dis-
cusses the APC problem using British panel data
on mental health finding that mental distress
increases with age. Santini et al. (2016) using
panel data of 50-plus individuals in Ireland find
that feelings of loneliness worsen mental health.
Richard et al. (2017) analyse Swiss cross-sectional
data using a self-reported loneliness indicator find-
ing that loneliness is more prevalent in young
adults and 75-plus individuals. They also find
a significant negative association between loneli-
ness and indicators of physical and mental health.
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Thomson and Katikireddia (2018)use English
repeated cross-sectional data finding that the rela-
tionship between mental health problems and age
is inverse U-shaped with people in the age range
31-64 facing the most severe mental health pro-
blems. Das (2019) analyzes American and English
panel data on older adults finding no relationship
between loneliness and cardiovascular or metabolic
outcomes.

The increase of loneliness with age may be
related to key transitions that occur more fre-
quently with increasing age such as retirement
and the loss of a partner. There is no consensus
with respect to the relationship between age and
loneliness. Some studies find increasing loneliness
at high age, other studies find a U-shape relation-
ship with people of middle age to be least lonely
while again other studies find a rather flat age-
loneliness profile.

The current paper is set up as follows. Section 2
describes the panel data used in the empirical ana-
lysis focusing on the available information about
the mental health and loneliness of people between
ages of 51 and 80. Males have slightly better mental
health and are somewhat less lonely than females.
Nevertheless, on average most people are in good
mental health while few people are lonely. On
a cross-sectional level mental health improves
between age 55 and 70 and at higher age goes
down somewhat. Loneliness goes down with age
initially but the decline levels off at later ages.
Section 3 presents the set-up of the empirical ana-
lysis. Initially, the effect of calendar time is ignored
in which case in linear mental health and loneliness
equations age can easily be introduced as one of the
explanatory variables. Then, the APC problem is
addressed. Age effects and calendar time effects are
specified in great detail after taking account of
a trend effect that can be age-related as well as
calendar time related. Section 4 discusses the
empirical findings. Several life events have opposite
effects on mental health and loneliness. Losing
a partner through divorce or death or becoming
unemployed has worsened mental health and
increases loneliness while retirement has
a positive effect on the mental health of males and
high educated females and no effect on loneliness.
In the estimates in which calendar time effects are
ignored age has an inverse U-shape effect on
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mental health with a maximum in the mid-70s. Age
has a negative and significant effect on loneliness.
From the APC-analysis it appears that the age and
calendar time trend is positive for mental health
and negative for loneliness. After taking out the
trend effect, the remaining age pattern for mental
health is U-shaped for mental health and without
a clear pattern for loneliness. In contrast, the
remaining calendar time pattern is rather flat,
both for mental health and for loneliness. From
a comparison of these patterns, it is concluded
that age seems a much more important determi-
nant than calendar time. Furthermore, there is an
investigation on the functional form of the specifi-
cation of the dependent variable, and the linear
specification with fixed effects is replaced by
a fixed effects ordered logit specification. Finally,
there is an analysis of parameter heterogeneity by
educational attainment. The main conclusion is
that there are differences in the effects of age and
life events by educational attainment but the over-
laps are also substantial. Section 5 concludes that
ageing seems to improve mental health and makes
people less lonely.

Il. Data

The Longitudinal Internet Studies for the Social
science (LISS) panel is based on a sample of house-
holds drawn from the population register by
Statistics Netherlands (see for details: https://
www lissdata.nl/about-panel). Households that
could not otherwise participate were provided
with a computer and Internet connection. Every
month panel members complete online question-
naires of about 15 to 30 minutes. They are paid for
each completed questionnaire. One member in the
household provides the household data and
updates this information at regular time intervals.
The data used in the analysis are collected on an
annual basis from 2008 to 2018. The survey is
among individuals from age 16 onward but in the
analysis, data are used from individuals age 51
onward. Since the sample is a bit thin at the higher
end of the age distribution, the analysis is restricted
to maximum age of 80. The main indicators of
interest are mental health and loneliness. For men-
tal health the international standard is used, i.e. the
Mental Health Inventory (MHI-5) indicator which

is based on two positive statements and three nega-
tive statements related to experiences in the past
months. The positive statements are: I felt calm and
peaceful; I felt happy. The negative statements are:
I felt very anxious; I felt so down that nothing could
cheer me up; I felt depressed and gloomy. Each
statement gets a score from 0 to 5 based on the
answer: never, seldom, sometimes, often, continu-
ously. The MHI-5 score is calculated as follows.
First, the scores of the negative statements are
reversed, such that 0 indicates continuously nega-
tive feelings and 5 indicates no negative feelings.
Then, the five scores are added up and rescaled to
a 0-100 range. The advantage of the indicator is
that people are not directly asked about mental
health problems which they may be reluctant to
report (Bharadwaj, Pai, and Suziedelyte (2017)).

For loneliness, a 6-item indicator is used based
on three positive statements and three negative
statements. The statements are related to friend-
ship networks, sense of emptiness, missing people
and feeling deserted (De Jong Gierveld and Van
Tilburg (2006)). The positive statements are: There
are plenty of people I can rely on when I have
problems; there are many people I can trust com-
pletely; there are enough people I feel close to. The
negative statements are: I miss having people
around; I often feel rejected; I experience
a general sense of emptiness. Each statement has
a score from 0 to 2 based on the answer: no, more
or less, yes. The scores of the negative statements
are reversed. Loneliness is then computed as the
sum of the scores of the six statements, resulting in
a range from 0 (not lonely) to 12 (very lonely). The
loneliness measure summarizes emotional and
social loneliness. The questions measure the inten-
sity of loneliness at the time of the surveys as the
questions do not refer to a specific time period or
point in time (unlike direct questions on loneliness
that measure the frequency of loneliness).

Figure 1 displays the distributions of both indi-
cators of main interest, separately for males and
females. The left-hand side graphs show the distri-
butions of mental health which are clearly skewed
to the right. Statistics Netherlands defines a person
to have no mental health problems if the MHI-5
indicator has a value of 60 or higher. On average, in
the sample, this is the case for 89% of the males and
84% of the females. The right-hand side graphs of
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Figure 1. Distribution of mental health and loneliness of males and

Figure 1 show the distributions of loneliness which
are skewed to the left. Few people have a high
loneliness score. Of the males in the sample, 37%
even has a score of zero while for females this is
43%. Statistics Netherlands defines a person to be
lonely if the loneliness score has a value of 7 or
more. This is the case for just 5.4% of both males
and females.

In the analysis, three life events are taken into
account based on changes in family status or labour
market position, i.e. losing a partner through separa-
tion/divorce or death, losing a job and retiring.
These life events may affect loneliness and mental
health. For example, Kolodziej and Garcia-Gémez
(2019) analysing panel data from 11 European
countries find that although the effects are hetero-
geneous on average retirement improves mental
health. Retiring may affect life satisfaction (Picchio
and van Ours (2020)). For many workers who
become unemployed, happiness drops substantially
(e.g. Clark and Oswald (1994); Winkelmann and
Winkelmann (1998); Kassenboehmer and Haisken-
Denew (2009); Clark (2003)). Forming or ending
a relationship may make individuals happier or
less happy (Chapman and Guven (2016), Chen
and van Ours (2018)).

In wave 5 loneliness was measured differently
from the other waves. Therefore, information
about loneliness from wave 5 is ignored and the
estimates are based on two samples, one for mental
health and one for loneliness. Table 1 shows the
descriptives for both samples. On average, males
have a healthier mental status than females. Also

T T T T T T T T T T T T T T
0 2 4 & 8 10 12 0 2 4 & 8 10 12
Loneliness Score (0-12)

females; age 51 to 80.

Table 1. Descriptives mental health sample and loneliness
sample.

Mental health Loneliness
Variable Males Females Males Females
Mental health/10 7.81 747
Loneliness 1.91 1.74
Age/10 6.38 6.28 6.37 6.28
Partnered 0.76 0.67 0.75 0.67
Divorced/separated 0.11 0.14 0.12 0.14
Widow(er) 0.05 0.11 0.05 0.11
Single 0.08 0.08 0.08 0.08
Unemployed*10 0.26 0.21 0.27 0.21
Retired 0.48 0.31 0.48 0.32
Observations 12,248 12,621 11,421 11,808
Individuals 2,308 2,500 2,320 2,523

Note: Single = before partnering.

on average males are more lonely than females. The
average age in the sample is about 63 to 64 and
similar for males and females. Partner refers to
marriage or cohabitation. Males are more likely to
have a partner than females, i.e. about three-
quarters of males have a partner whereas two-
thirds of females have a partner. Females are
more likely to be divorced or separated and more
likely to have lost a partner through death. About
8% of the sample consists of singles. These are
singles that have never formally partnered (since
otherwise they would be divorced/separated or
widow(er)). The probability to be unemployed is
very low, about 2.6% of males and 2.1% of females
were unemployed. On average, 48% of the males
and 31% to 32% of the females are retired. The
difference has to do with many females not having
had a job and therefore they could not retire.
Figure 2 shows the unconditional relationship
between age and mental health and age and
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Figure 2. Mental health, loneliness and age; sample averages.

loneliness. The left-hand side graph shows that the
highest score for mental health is for people aged
65-75 with a lower score at both ends of the age
distribution. Mental health of females is worse than
the mental health of males. The right-hand side
graph of Figure 2 shows that males are somewhat
more lonely than females while individuals older
than 65 are less lonely than younger people.
However, since the graphs are based on (pooled)
cross-sectional information, it is not clear to what
extent the graphical relationships represent the
effects of life events, a true age effect, a calendar
time effect, a cohort effect, or a mixture of all three.

lll. Set-up of the analysis
Baseline estimates: ignoring calendar time effects

In the baseline estimates, there are two assump-
tions. First, despite having an ordinal nature the
dependent variables are specified as cardinal vari-
ables. This implies that a linear specification can be
used. Second, calendar time effects are ignored.
This implies that if individuals are 1 year older
the effect is picked up by a linear age term which
represents a pure age effect. With these assump-
tions, the relationships between mental health and
loneliness as dependent variables and life events
and age as explanatory variables can be specified as:

Hy = o + Xy + y,ai + y2a2t2+ g (1)

where Hj; is the mental health of individual i in
the year ¢ (or alternatively loneliness of individual i
in year t) and a; represents age. A quadratic term

50 55 60 65 70 75 80

Males —-—---- Females

in age is included to investigate possible nonlinear
age effects. The a; represent the individual fixed
effects which account for known and unknown
personal time-invariant characteristics.
Furthermore, X;; represents a vector of family and
labour market characteristics. Finally, f is a vector
of parameters, y, and y, indicate the effect of age
and age-squared, and ¢&; is an error term. The
analysis is done separately for males and females.

Since the equation includes individual fixed effects,
the effect of family status and labour market status is
identified on within-individual changes. Two changes
in family status are distinguished. Both concern
a change from having a partner to becoming single.
The first variable ‘divorced’ represents a change from
partnership to divorce which includes both a marital
divorce and a separation in case of cohabitation. The
effects of a change from single to partnership are
assumed to have the opposite effect as divorce with
the same magnitude. The second variable ‘widow(er)’
refers to the death of a partner. Also in labour market
status, two changes are distinguished. The variable
‘unemployed’ represents a change from employment
to unemployment and the variable “retired” refers to
a change into retirement.

Detrending age and calendar time effects

In equation (1), the parameter estimates for y, and y,
are interpreted as pure age effects, i.e. the effect of
calendar time is ignored. However, it could be that
calendar time does have an effect on mental health or
loneliness. Furthermore, equation (1) only includes



a linear and a quadratic term in age. It could be that
the effect of age requires a much more flexible speci-
fication. The same holds for the calendar time effects.
To study the pattern of age and calendar time effects
in more detail age and calendar time are detrended
following De Ree and Alessie (2011) and Van
Landeghem (2012). In this approach, age and
calendar year are specified using additive dummy
variables:

tmax amdx
Hi = o + BXi + Z y. Dy () + Z 8o (air)
=2 a=2

+ &it
)

where Hj; is the mental health of individual i
in year ¢ (or alternatively loneliness of individual i
in year t), a; represents age. As before, the «;
represent individual fixed effects and Xj; represents
a vector of time-varying explanatory variables.
Furthermore, the dummies for time (1,.,t,,.,) and
age (1,.,dmqx) are defined as follows: DTT(t) =1if
t =1, 0 otherwise and D%(ay) =1 if ay =a, 0
otherwise. Finally, y, § and f3 are vectors of para-
meters and ¢;; is an error term.

The age and time profiles can be restricted in
such a way that the parameters of the dummy
variables add up to zero over the relevant range
and are orthogonal to a linear trend:

Dy (t) = Dy (t) + (r = 2)D{ (t) = (v = 1)D; (1), 7

=3, . tax

Dy (air) = Dy (ai) + (@ — 2)Dy (ax)
— (a = 1)Dj(an), &

=3, .., Amax
Then,

tmax

Hy = o; + BXi + yt + day + »_ 7,D1(t)
7=3

Amax

+ Z Sab’:(ait) + &t 3)
a=3
where y_ (1 =3,..., tia) and Sa (0 =3,...0u)

are the vectors of restricted parameters that repre-
sent the calendar year profile and the age profile.
The first two parameters of each parameter vector
can be derived as follows:
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tmax timax
=) 71275 ==) yr-1)
=3 =3

Amax Amax

= —Z&x((x— 1)

So that the parameters satisfy the restrictions

Sl_

|
S
R
—~
K
|
[\
N—
S
N
|

Lmax tmax Amax Amax
Y5 =0) 7xt=0% 5,=0 & xa
=1 =1 a—1 i

=0

Since in a fixed effects model t and a;; are perfectly
correlated it is not possible to estimate y and ¢
separately. Only the sum of the two is identified.

IV. Parameter estimates
Baseline estimates: ignoring calendar time effects

Panel a of Table 2 shows the baseline estimates in
which calendar time effects are ignored. For both
males and females age has a significant positive
effect and age-squared has a significant negative
effect implying that age has a nonlinear effect on
mental health. According to these parameter esti-
mates mental health has a maximum for males at
age 75 and for females at age 78. Losing a partner
causes a significant drop in mental health. The
effect of becoming a widow(er) is larger than the
effect of a divorce although as is indicated
through the F-test on the marital status the mag-
nitudes of the parameter estimates are not sig-
nificantly different from each other. Becoming
unemployed also causes a drop in mental health
but this is significant only for females. The find-
ing that becoming unemployed has no significant
negative effect on the mental health of males is
somewhat surprising as many studies do find
such an effect. In the appendix, the baseline
analysis is redone for prime age males and
females (i.e. individuals aged 25 to 54). There it
is shown that for prime age females but also for
prime age males there is a significant negative
mental health effect of job loss. Apparently for
males, the mental health effects of job loss are
less severe at a higher age.

Table 2 also shows that the mental health of
males who retire increases significantly.
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Table 2. Parameter estimates mental health and loneliness; baseline estimates.

Males Females
a. Parameter estimates Mental health Loneliness Mental health Loneliness
Age 2.09 (4.7) —-0.02 (2.7) = 1.59 (3.2) = —-0.02 (3.1) =
Age-squared/100 -1.39 (4.1) == - -1.01 (2.6) *** -
Divorced —-4.41 (2.7) = 0.35 (1.7) * -2.55 (1.3) -0.16 (0.5)
Widow(er) —7.60 (3.2) ™ 0.36 (1.2) —4.82 (2.8) *** 0.66 (3.0) =
Unemployed -1.19 (1.2) 0.29 (2.2) ** -3.22 (2.6) *** 0.18 (1.3)
Retired 1.35 (2.4) -0.09 (1.1) 0.87 (1.5) —0.05 (0.8)
F-test Marital status 0.24 0.90 0.00 4.62 **
Observations 12,248 11,421 12,621 11,808
Individuals 2,308 2,320 2,500 2,523
b. Correlation error terms —0.109 *** —0.125 ***

Note: The F-test Marital status is on the equality of the effects of Divorced and Widow(er). All estimates contain individual fixed effects. Absolute t-statistics
based on individual-level clustered standard errors are reported in parentheses; *** p <0.01, ** p < 0.05, * p <0.10.

Nevertheless, it should be noted that the esti-
mated parameters do not necessarily represent
causal effects because reverse causality cannot be
ruled out. It is possible, for example, that mental
health problems lead to the loss of a partner
through divorce or to job loss through dismissal.
Also, some individuals may go on early retire-
ment in anticipation of the increase in mental
health related to retirement. Panel a of Table 2
also shows that loneliness goes down with age
(the age-squared term was not significantly dif-
ferent from zero). Losing a partner or a job
increases loneliness, but the latter effect is only
significant for males. For males, the magnitude
of divorce and become a widower are about the
same. For females, the effect of becoming
a widow is positive and significantly different
from zero while the effect of a divorce is slightly
negative but not significantly different from
zero. Retiring has no significant effect on
loneliness.

Mental health and loneliness are associated
through ageing which has a positive effect on
mental health and a negative effect on loneliness.
Mental health and loneliness are also associated
through the effects of life events. Most clearly is
the death of a partner that has a significant nega-
tive effect on mental health and for females
causes a significant increase in loneliness. In
addition to observed life events and age, mental
health and loneliness may be associated through
unobserved shocks, events that are not registered
in the dataset. Panel b of Table 2 shows that this
indeed the case. The error terms of the mental
health equations and loneliness equations are
negatively and significantly correlated. Clearly,

a negative shock to mental health coincides at
least partly with a positive shock to loneliness
and vice versa.

Detrending age and calendar time

When taking calendar time effects into account it is
not possible to distinguish a linear trend in age
from a linear trend in calendar time. However,
after detrending a flexible age pattern and
a flexible calendar time pattern can be estimated.
The relevant parameter estimates are presented in
Table 3. The effects of life events are very similar to
those presented in Table 2. The age and calendar
time trends are significantly positive for mental
health and significantly negative for loneliness.
The detrended age effects are shown graphically
in Figure 3. Clearly, mental health has an inverse
U-shaped relationship with age reaching
a maximum around age 65. For loneliness, there
are many fluctuations but there is no clear relation-
ships with age. The detrended calendar time effects
shown graphically do not have a clear pattern and
compared to the magnitude of the age effects the
calendar time effects are tiny.

The trend effect is by definition a composite of age
and calendar time. This leaves the question of how
the results in Table 3 can be interpreted in terms of
the effects of ageing. For the detrended age and
calendar time effects shown in Figure 3 it is clear
that the range of fluctuations across calendar time is
substantially smaller than the range of fluctuations
across age. This suggests that age is more important
than calendar time. If so, the trend effect is predomi-
nantly an age effect. This would imply that the drop
in mental health after age 65 in the detrended part of



Table 3. Parameter estimates mental health and loneliness; detrending age and wave effects.
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Males Females
Mental health Loneliness Mental health Loneliness

Age and calendar time trend 2.87 (6.0) ** -0.20 (2.9) *=* 2.90 (5.3) *** -0.24 (3.3) **
Divorced —4.55 (2.8) ** 0.37 (1.8) * -2.54 (1.3) —0.15 (0.4)
Widow(er) -7.69 (3.3) = 0.38 (1.2) -4.77 (2.8) *** 0.66 (3.0) ***
Unemployed -1.25 (1.3) 0.31 (2.4) ** -3.07 (2.5) ** 0.17 (1.2)
Retired 1.08 (1.8) * —-0.08 (0.9) 0.22 (0.4) —-0.06 (0.7)
Observations 12,248 11,421 12,621 11,808
Individuals 2,308 2,320 2,500 2,523

Note: All estimates contain fixed effects for individuals, age and calendar time (waves). The age and calendar time trend represents (6 + y)/10 (see Equation (3).

Detrended age effects and detrended calendar time effects are graphically represented in Figure 3. Absolute t-statistics based on individual-level clustered
standard errors are reported in parentheses; “** p<0.01, ** p< 0.05, * p<0.10.
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Figure 3. Detrended age and calendar time (wave) effects. Note: Effects based on the parameter estimates in Table 3.

the model is compensated by the increase due to the
trend effect. For loneliness, there is no clear pattern in
the detrended part of the model suggesting that the
trend decline is at least partly do to an age effect
implying that loneliness goes down with age.

The bottom line of the analysis in which the APC
identification problem is accounted for is that the
effect of calendar time on mental health and loneliness
is limited. Ignoring the calendar time effect altogether

and assuming that the estimated trend effect is largely
due to an age effect seems to be a sensible assumption.
Therefore, the remaining sensitivity analysis will use
the baseline model as a starting point.

Fixed effects ordered logit

Both mental health and loneliness scales are ordi-
nal scales which were analysed as if they were
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cardinal. To investigate how sensitive the main
findings are with respect to this assumption,
a fixed effects ordered logit specification is used.
This model takes unobservable time-invariant
characteristics into account and only exploits the
ordinal ranking of the dependent variables
(Baetschmann, Staub, and Winkelmann (2015)).
The relevant parameter estimates are presented in
Table 4.

In terms of significance and sign of the para-
meter estimates there is hardly any difference com-
pared to the baseline parameter estimates
presented in Table 2. Age has a positive but non-
linear effect on mental health with a maximum at
age 75 for males and 77 for females. Age has
a significant negative effect on loneliness; the effect
is linear as the quadratic age terms were not sig-
nificantly different from zero. Also, the parameter
estimates of the life events are in line with the
results presented in Table 2. In other words, the
linear specification is an approximation but the
logit model does not provide different insights
into the relevant relationships.

Heterogeneity by educational attainment

The parameter estimates for males and females are
very similar but there is some heterogeneity in the
determinants of mental health and loneliness by
gender. So far, the effect of educational attainment
has not been investigated. After all, using indivi-
dual fixed effects absorbs differences by educational
attainment as among the age group 51 to 80 educa-
tional attainment does not change. However, it
could be that there is parameter heterogeneity
according to educational attainment. Therefore,
the baseline analysis was replicated distinguishing
between individuals with different educational

attainments, 1i.e.
education.

Figure 4 shows the relationship between mental
health, loneliness and age by educational attain-
ment. Among males, mental health scores are
lower for low educated across the age range except
in their early 70s when mental health is similar
irrespective of educational attainment. Mental
health initially increases with age while beyond
early 70s mental health declines with age. The
decline is stronger for low educated males. For
females, there is a similar relationship with age
but both the initial increase and later drop are less
strong than for males. For females, there is hardly
any difference according to educational attain-
ment. The table at the bottom of the figure shows
average mental health scores and loneliness scores
by educational attainment. For males, low educated
have a slightly poorer mental health while for
females the differences are small. On average, lone-
liness is occurring more among low educated males
while among female loneliness has the highest
scores for low and high educated. Figure 4 also
shows that on average low educated males are
more lonely than males with intermediate or higher
education except for around age 70 when there is
not much of a difference by educational attain-
ment. For males, loneliness goes down with age
initially irrespective of educational attainment and
increases with age beyond age 70 but only for low
educated males. For females there is on average
hardly any difference in the age pattern by educa-
tional attainment; there is a small decline but not so
strong as for males and there is no increase at
higher ages for females.

Table 5 shows the parameter estimates for the
baseline specification applied to males and females
with different educational attainment. For males,

low, intermediate and high

Table 4. Parameter estimates mental health and loneliness; ordered logit estimates.

Males Females

Mental health Loneliness Mental health Loneliness
Age 0.41 (4.4) = —-0.03 (2.7) == 0.28 (3.1) = —-0.04 (3.2) =
Age-squared/100 -0.27 (3.8) *** - -0.18 (2.5) *** -
Divorced -0.77 (2.8) *** 0.44 (1.8) * -0.39 (1.5) -0.12 (0.3)
Widow(er) -1.38 (3.5) *** 0.54 (1.3) -0.75 (3.1) == 0.92 (3.2) =
Unemployed —0.21 (1.2) 0.38 (2.2) ** —0.52 (2.8) *** 0.29 (1.3)
Retired 0.27 (2.4) ** -0.15 (1.1) 0.17 (1.7)* -0.14 (1.1)
Observations 11,749 9,791 12,126 9,719
Individuals 1,941 1,733 2,103 1,769

Note: All estimates contain individual fixed effects. Absolute t-statistics based on individual-level clustered standard errors are reported in parentheses; ***

p<0.01, " p< 0.05, * p<0.10.
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Figure 4. Mental health, loneliness and age; sample averages by educational attainment and gender.

age has a significant positive but non-linear effect
on mental health. For low educated males, the
mental health scale has its maximum at age 75, for
males with intermediate education this is age 80 and
for males with high education, the maximum mental
health is at age 72. For females, the non-linear age
effect on mental health is present only for low edu-
cated females for whom mental health has
a maximum score at age 73. For females with inter-
mediate education, the age-squared term is insignif-
icantly different from zero but if this would be
ignored the parameter estimates suggest that max-
imum mental health is at age 97 suggesting that over
the observed age interval mental health is increasing
across the board. For high educated females, there is
no significant age effect at all. The effects of life
events are not very different by educational

attainment. Losing a partner has a negative effect
on mental health for all educational categories. The
effect of becoming a widow(er) is often but not
always larger than the effect of a divorce.
Becoming unemployed has a negative effect on
mental health as well except for males with inter-
mediate education. Retirement does not affect the
mental health of low educated males and females
and females with intermediate education.

For loneliness, there are differences by educa-
tional attainment but there is no systematic pat-
tern. Age has a negative effect on loneliness except
for high educated males. The effect of a divorce on
mental health is significantly negative only for high
educated males whereas the effect of a divorce on
loneliness is significantly positive only for males
with intermediate education. The death of
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Table 5. Parameter estimates mental health and loneliness; by education.

Males Females
a. Low education Mental health Loneliness Mental health Loneliness
Age 1.65 (2.0) * —-0.03 (2.4) ** 1.93 (2.4-) = —-0.03 (2.9) **=
Age-squared/100 -1.10 (1.7) * -1.31 (2.1) **
Divorced -1.46 (0.4) -0.11 0.2) -3.24 (0.8 -0.13 (0.7)
Widow(er) -7.39 (1.7) * 0.78 (1.1) —4.03 (1.6) 0.75 (2.5) **
Unemployed -2.75 (1.4) 0.27 (1.0) -3.69 (1.8)* 0.09 (0.5)
Retired —0.03 (0.3) 0.10 0.7) 0.42 (0.5) 0.08 (0.7)
Observations 3913 3634 5713 5315
Individuals 811 815 1167 1186
Correlation error terms —0.082 *** —0.134 =+
b. Intermediate education
Age 1.92 (2.6) *** —-0.02 (1.7)* 1.38 (1.7)* —-0.02 (1.4)
Age-squared/100 -1.20 (2.1) ** -0.71 (1.1)
Divorced -2.30 (1.0) 0.57 (1.9) * -2.88 (1.0) 0.36 (0.9)
Widow(er) -11.50 (2.6) *** —0.04 (0.6 -3.19 (1.0) 1.27 (2.9) =
Unemployed 0.37 (0.3) 0.27 (1.5) -3.21 (19 * -0.22 (1.0)
Retired 2.05 (2.3) ** -0.16 (1.3) -1.17 (1.2) -0.29 (2.4) **
Observations 4971 4591 4248 3951
Individuals 1089 1127 1041 1071
Correlation error terms —0.105 *** —0.100 ***
c. High education
Age 3.13 (3.5) *** —-0.01 (0.6) -0.17 (0.1) —-0.03 (1.8) *
Age-squared/100 -2.15 (3.1) == 0.17 (0.2)
Divorced -6.93 (2.0) * 0.30 (1.1) 2.95 (1.1) -0.21 (0.9)
Widow(er) —4.72 (1.6) 0.30 (1.3) —9.28 (2.9) 0.59 (1.2)
Unemployed -3.05 (1.6) 0.51 (1.8) * —-5.05 (2.5) ** 0.47 (1.5)
Retired 1.77 (1.8) * -0.10 0.7) 2.53 (2.3) ** 0.04 (0.3)
Observations 3364 3196 2660 2542
Individuals 986 999 897 902
Correlation error terms —0.127 *** —0.138 ***

Note: All estimates contain individual fixed effects. Absolute t-statistics based on individual-level clustered standard errors are reported in parentheses; *** p <

0.01, ** p< 0.05, * p<0.10.

a partner has negative effects on mental health but
only significantly so for males with a low and
intermediate education and females with a high
education. The death of a partner has a significant
positive effect on the loneliness of low and inter-
mediate educated females. Becoming unemployed
only has a significant positive effect on loneliness
for intermediate and high educated males. Finally,
retirement only has negative and significant effects
on loneliness of females with intermediate educa-
tion. Table 5 also shows that the error terms of the
mental health and loneliness equations are signifi-
cantly negatively correlated. Unobserved life events
affect both mental health and loneliness at all levels
of educational attainment.

V. Conclusions

This paper studies mental health and loneliness
among people beyond age 50. It studies the effects
of life events focusing on changes in family status and
changes in labour market status. The analysis is based
on panel data which allows for the introduction of
individuals fixed effects which take time-invariant

observed and unobserved individual characteristics
into account. Life events have significant effects on
both mental health and loneliness. Losing a partner
through divorce or death or becoming unemployed
reduces mental health and increases loneliness.
Males retiring experience an increase in mental
health. Also, high educated females experience an
improvement in mental health when retiring.

The main question the paper aims to address is
whether after taking the effects of life events into
account there are direct effects of ageing on mental
health and loneliness. Establishing pure age effects
without additional assumptions is impossible due
to an identification problem. With panel data, the
trend effects of age and time being are indistin-
guishable, i.e. if time passes by with one day, the
individual is also one day older. The paper uses
a line of reasoning attributing the trend effect pre-
dominantly to age. The line of reasoning goes as
follows. After detrending, it is possible to estimate
very flexible age effects and calendar time effects.
The variation in the detrended age effects appears
to be quite large while the variation in the
detrended calendar time effects is rather limited.



Therefore, it is likely that age is more important
than calendar time in affecting mental health and
loneliness. In other words, ignoring calendar time
effects does not seem to bias the age effects too
much. This finding would imply that in previous
studies in which the identification problem is often
ignored the estimated age effect are not biased too
much either.

The main finding of the paper is that ageing
affects both mental health and loneliness. Up to
the high 70s, mental health improves and loneli-
ness goes down. It is not clear whether there is an
actual or a perceived improvement in mental
health and an actual or perceived reduction in
loneliness. It could be that people’s mental health
improves as they get a better understanding about
what life and living is asking for and giving back in
return. It could be that loneliness goes down with
age as older people have a different perspective on
life. Young people thrive on excitement and a high
frequency of social interaction while older people
appreciate peace and quiet in which not the fre-
quency of social interaction matters but the quality.
Whatever the reasons may be for the established
age effect, ageing does not seem to have negative
effects on mental health until people reach a really
high age. The same holds for loneliness. Even very
old people do not seem to become lonelier. All in
all, getting old does not seem to be a drag.
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Appendix: Parameter estimates prime age individuals

Table 6 shows the relevant parameter estimates for prime
age individuals, i.e. individuals from age 25 to 54. The results
are very much the same as for the main sample in the analysis
of individuals from age 51 to 80. Divorce and becoming
a widow(er) have negative effects on mental health and posi-
tive effect on loneliness whereby the effects of becoming
a widow(er) are substantially bigger than the effects of divor-
cing. Retirement has a positive effect on mental health and
a negative effect on the loneliness of males. The main differ-
ence between the estimates in Table 6 and those in Tables 2
and 3 are related to the effects of becoming unemployed for
males. For older males, there is no significant negative effect,
but for prime age males, there is a significant negative effect.
For prime age females, it is even stronger than for prime age
males but otherwise, the results are similar to those in Tables 2
and 3. Clearly, the negative mental health effects of becoming
unemployed for males are age-related.

Table 6. Parameter estimates mental health and loneliness
prime age individuals (age 25-54).

Males Females
Mental
health Loneliness  Mental health  Loneliness
Divorced -198 (23) 030 (23) -253 (3.2) 0.08 (0.6)
Widow(er)

-594 (24) 087 (1.8) —-643 (24) 1.01 (26)

ok ok sokok

Unemployed -1.87 (2.2) 0.17 (1.6) -361 (43) 020 (1.7)*

Hok koK

Retired 1.75 (1.7) -034 (23) 197 (21) 0.03 (0.2)
Observations 14,786 14,114 17,972 17,154
Individuals 3,353 3,439 4,092 4177

Note: All estimates contain fixed effects for individuals and fixed effects for
age. Absolute t-statistics based on individual-level clustered standard
errors are reported in parentheses; *** p <0.01, ** p< 0.05, * p<0.10.
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