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Abstract

Background: Given the increasing number of people achieving exception-
ally long lifespans, there is an urgent need for a better understanding of
mental health in centenarians. This study aimed to understand the preva-
lence of mental health conditions—depressive symptoms, anxiety, sleep
disturbances, disinhibition, and aberrant motor behaviour—among cente-
narians in Switzerland.
Methods: Data were collected from N = 169 participants via telephone
interviews or paper questionnaires, either directly from centenarians or
through proxy informants. Half the data were collected during a period
when protective measures were imposed due to the COVID-19 pandemic,
and half were collected after the measures were lifted.
Results: Mental health conditions were prevalent in our sample, particularly
depressive symptoms (44.51%) and anxiety (42.17%). Significant positive
associations were found between depressive symptoms and anxiety, and
between disinhibition and aberrant motor behaviour. Furthermore, we identi-
fied statistical predictors for the occurrence of mental health conditions.
Notably, institutionalised living increased the odds of depressive symptom-
atology, while those with higher education levels or an absence of cognitive
impairment experienced more sleep disturbances. Finally, cognitive impair-
ment was linked to increased disinhibition and aberrant motor behaviour.
Conclusions: The high prevalence of mental health conditions underscores
the need for proactive mental health care strategies in advanced old age.
Moreover, it is vital to consider the interconnected nature of mental health
conditions and to prioritise vulnerable groups, such as centenarians in insti-
tutional settings.

INTRODUCTION
It is a worldwide trend that an increasing number of
people are achieving exceptionally long lifespans due
to lifestyle changes and advancements in medical care
(e.g., Teixeira et al.1). In Switzerland, there were 1949
centenarians residing in the country at the end of
2022, an increase of 3.2% compared to the previous
year.2 These rising numbers emphasise the need for a
better understanding of mental health in centenarians.
Cheng et al.3 in their systematic literature review on
anxiety and depression in (near-)centenarians,

highlighted that most centenarian research focuses on
physical, cognitive, and social health. In contrast, the
exploration of mental health and its limitations in this
age segment has been under-represented. This is con-
cerning given the profound effect of mental health con-
ditions, such as depression and anxiety, on the quality
of life of the affected individuals4 and their caregivers.5

At the same time, a nuanced understanding of mental
health in the later stages of life can also challenge the
common stereotype that advanced old age is synony-
mous with deterioration of physical and mental health.6

doi:10.1111/psyg.13137 PSYCHOGERIATRICS 2024; 24: 887–896

© 2024 The Author(s). Psychogeriatrics published by John Wiley & Sons Australia, Ltd on behalf of Japanese Psychogeriatric Society.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

887

https://orcid.org/0000-0001-5450-3875
https://orcid.org/0000-0001-8273-0987
mailto:kim.uittenhove@unil.ch
mailto:kim.uittenhove@unil.ch
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpsyg.13137&domain=pdf&date_stamp=2024-05-27


Among older adults aged 65 and above, mental
health conditions appear widespread. For instance,
research by Andreas et al.7 surveyed 3142 randomly
selected individuals between the ages of 65 to
84 across several European nations. During the study
period, in the years between 2013 and 2017, one in
four participants was dealing with an active mental
health condition. Anxiety disorders emerged as the
most common burden, affecting 11.4% of the sam-
ple, followed by affective disorders, such as major
depressive episode at 8%. Among the included
countries, participants from Switzerland had the
highest prevalence of affective disorders (15.6%),
whereas the prevalence of anxiety disorders (7.8%)
was average.7

In centenarian studies, the prevalence of mental
health problems varies significantly, as underscored in
the systematic review by Cheng et al.3 For example, in
near-centenarians, anxiety disorder rates were 5.9%
in Sweden,8 compared to 45.5% in Portugal.9 Simi-
larly, depressive symptom rates were 12.8% in Italy,10

compared to 35.2% in Portugal.11 In research com-
paring the prevalence of mental health conditions
between older adults and centenarians, some studies
point to a higher prevalence in centenarians,12 while
others find no significant difference.13,14

In western Switzerland, Mall et al.15 studied the
prevalence of mental health conditions in a sample of
58 nonagenarians and centenarians (age range: 90–
103 years) living in nursing homes. Using the Neuro-
psychiatric Inventory Questionnaire, depressive
symptoms (occurring in around 65% based on the
visualisation in their paper) and anxiety (52%) were
the most prevalent among participants. Sleep distur-
bances (25%) and aberrant motor behaviour (18%)
were also encountered relatively often, whereas dis-
inhibition was reported in approximately 8%. Under-
standing the prevalence of sleep disturbances in
centenarians is of great importance, particularly as
the COVID-19 pandemic may have heightened these
issues through increased stress and altered daily rou-
tines.16 Furthermore, aberrant motor behaviour and
disinhibition are underexplored symptoms, highlight-
ing a critical research gap.17,18 These symptoms
strongly impact social interactions and care needs
and may pose specific challenges following a pan-
demic period, necessitating protective measures that
included social restriction and confinement to a lim-
ited space. It is important to note that the prevalence

rate of mental health conditions in centenarians is
associated with several factors, including
sociodemographic factors, such as female sex, low
education, and living in institutions, as well as health
status and cognitive impairment.9,10,13,19–25 Investi-
gating these correlates is important for the early iden-
tification of centenarians who are potentially at risk
for the development of mental health conditions.

Beyond examining the prevalence of mental health
conditions in centenarians, understanding their inter-
relationships within this population is equally vital. In
their review of anxiety assessment in older adults,
Balsamo et al.26 noted increasing comorbidity
between anxiety and depression with advancing age,
with nearly half of older adults (55–89 years) with
depression also meeting the criteria for an anxiety
disorder. Similarly, relationships between depressive
and anxious symptoms and sleep disturbances
among older adults have also been documented in
the literature.27,28 These interrelations are relevant
because comorbid mental health problems can
amplify daily life impairments and present additional
treatment challenges.29 These complications are par-
ticularly detrimental in the context of very old age.
Given the increasing number of older adults reaching
very old age, and the rising prevalence and comor-
bidity of mental health conditions in this age group,
there is an urgent need for research on mental health
in this population.

The current study
Building on the aforementioned research and aiming
to address existing knowledge gaps, our study inves-
tigated mental health among centenarians in
Switzerland. Our primary goal was to ascertain the
prevalence and interrelation of mental health
conditions – specifically depressive symptoms, anxi-
ety, sleep disturbances, disinhibition, and aberrant
motor behaviour. Our secondary objective was to
identify statistical predictors of mental health condi-
tions, as risk or protective factors, including
sociodemographic variables (i.e., age, sex, education
level, living situation) and cognitive status. We also
considered contextual variables, including whether
the information came from centenarian self-reports or
proxy informants, and the timeline in relation to
COVID-19 protective measures (i.e., travel restric-
tions, social distancing, lockdowns) which were lifted
on 26 June 2021. By addressing these objectives,
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our study aimed to provide a more complete under-
standing of mental health among Swiss centenarians,
and to allow identification of centenarians who pre-
sent risk or protective factors.

MATERIALS AND METHODS
Study design
This research is part of the first nationwide centenar-
ian study in Switzerland (SWISS10030). The analyzed
data consist of cross-sectional assessments con-
ducted via telephone interviews and paper question-
naires with centenarians and/or proxy informants
(i.e., a person close to the centenarian such as a fam-
ily member). Half of the reports (50.60%) were col-
lected between 15 December 2020 and 26 June 2021,
when protective measures were imposed by Swiss
authorities due to the COVID-19 pandemic, and the
remaining half were collected between 27 June 2021
and 29 June 2022, after the protective measures were
lifted. The study protocol was approved by the Swiss
Ethics Committees on research involving humans
(ID 2020-02063) and was conducted in accordance
with the Declaration of Helsinki and with the principles
and procedures for integrity in scientific research
involving human beings.

Study participants
Eligible participants were adults living in Switzerland
aged 100 years or older (i.e., centenarians), as well as
their proxy informants. Centenarians were contacted
according to a pre-established random order within
each Swiss canton, based on a list that was updated
and provided by the Federal Statistical Office (FSO) at
3-month intervals. There were no exclusion criteria.
We designed our study with the goal of being as inclu-
sive as possible, enabling centenarians of diverse abil-
ities to participate. This included proxy participation
and mailed questionnaires when telephone participa-
tion was not feasible. We attempted to contact 772 eli-
gible centenarians: of these, we were able to confirm
that 182 individuals were deceased; there were also
214 failed contact attempts, often due to invalid infor-
mation. We succeeded in reaching 376 centenarians.
In 169 cases (44.9%), this led to study participation. In
many situations, participation difficulty due to cogni-
tive, hearing, or health limitations was resolved by
proxy replacement (73 cases, or 43.2% of our
sample) or by sending a paper questionnaire

(41 centenarian respondents, or 42.7% of centenarian
self-reports). Concerning the 207 individuals (55.1%)
who did not participate, refusal reasons were collected
for 112, whereas we have no explicit reason collected
for 95 cases. Participation refusals were mainly due to
cognitive, hearing and health limitations, cited in
51 cases (45.6%), or to unwillingness resulting from
lack of interest, distrust, or perceived burden of partic-
ipation, mentioned in 58 cases (51.8%). Among the
limitation-related refusals, cognitive and hearing issues
were each reported in 24 cases, with 16 citing other
health issues. Given that no solution for participation
could be found for these cases, which account for
almost half of documented non-participation, we must
infer that our sample exhibits bias in these areas com-
pared to the overall centenarian population. In two
additional cases, centenarians could not participate
because they did not speak a Swiss national language
(i.e., French, German, or Italian). Proxy informants
either provided complementary information about the
centenarian or participated when centenarians were
unable to participate themselves. In total, we collected
information from N = 169 centenarians living in 22 dif-
ferent cantons. This included n = 96 centenarian self-
reports and n = 73 reports from proxy informants who
responded on behalf of the centenarian. In 34 cases,
we also obtained proxy information that was comple-
mentary to centenarian self-reports.

PROCEDURE
All participants received a written invitation by mail.
Following this, they were contacted by phone to
schedule an interview in the case that they agreed
to participate. These telephone interviews, lasting
around 60 min, began with acquiring verbal informed
consent and were recorded upon participant
approval. For those with hearing impairments, a
paper questionnaire and informed consent form were
sent by mail, to be completed and returned in sepa-
rate prepaid envelopes. Our approach aimed to be as
inclusive as possible, accommodating participants
with sensory or cognitive limitations.

Measures

Sociodemographic characteristics
In the current study, we included chronological age,
sex, living situation, and education level. We

Mental health of centenarians in Switzerland
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categorised living situation into two broad classes:
‘Private’, referring to centenarians residing in com-
munity settings, such as their own homes; and ‘Insti-
tution’, referring to centenarians living in
institutionalised settings, such as nursing homes. As
for education, we divided it into three categories:
‘Primary’ for centenarians who completed only pri-
mary school, ‘Secondary’ for those who additionally
completed middle school and/or basic professional
training, and ‘Higher education’ for those who com-
pleted high school or university.

Mental health conditions

Depressive symptomatology
To screen for depressive symptoms, we devised a
short version of the Geriatric Depression Scale
(GDS31) by selecting five items that were most
adapted to our study context. This five-item version
allowed us to keep telephone interviews brief, which
was a necessity considering that our participants
often experience sensory and cognitive impairments.
Each included item was scrutinised thoroughly
regarding its psychometric attributes and relevance
for measuring depressive symptoms in our popula-
tion, so as to provide an age-fair assessment of
depressive symptoms. Comprehensive details on
item selection and psychometric evaluation are avail-
able in Supplementary Material S1. The five items
required dichotomous (yes = 1, no = 0) answers to
the following questions: ‘Do you feel that your life is
empty?’, ‘Do you often get bored?’, ‘Do you often
feel helpless?’, ‘Do you feel that your situation is
hopeless?’, and ‘Have you often felt dejected or
sad?’ Internal consistency for this abbreviated scale
in our study was adequate, with a Cronbach’s alpha
of 0.70 (n = 150), similar to what was reported in
prior research.32,33 We combined the responses to
the five items into a sum score, with a maximal score
of five points, with higher scores indicating more
depressive symptoms. We subsequently used a cut-
off of two or more depressive symptoms to indicate
whether or not centenarians had potentially clinically
relevant depressive symptomatology, following pro-
posals for other five-item GDS versions.34

Neuropsychiatric Inventory items
Focusing on the key domains of the Neuropsychiatric
Inventory (NPI; Cummings35), we assessed the

presence (yes = 1, no = 0) of the following four con-
ditions with one single item each: anxiety (specified
in the item description as feeling nervous, worried,
frightened), sleep disturbance (difficulty sleeping, up
at night), disinhibition (impulsive behaviour), and
aberrant motor behaviour (pacing, opening closets).
All four questions were answered by proxy infor-
mants, with ‘anxiety’ and ‘sleep disturbances’ also
being self-assessed by the centenarians. These four
NPI items were considered as separate domains in
our study.

Cognitive status
As an indicator of cognitive status, we used an evalu-
ation of recent memory. With centenarian self-
reports, we based this on the recall item from the
Mini-Mental State Examination (item 13, MMSE36), in
which participants have to correctly recall three
words (e.g., apple, table, penny) after having previ-
ously been asked to repeat them. When relying on
proxy informant reports, we asked the proxy the fol-
lowing question: ‘Can she/he recall recent events?’
(yes = 1, no = 0). We considered cognitive status to
be impaired when the centenarian was unable to cor-
rectly recall at least one word, or when the proxy
indicated that the centenarian is unable to recall
recent events.

Combination of centenarian and proxy reports
There were 34 cases for which we obtained both a
centenarian self-report and a proxy informant report.
Based on these data, Supplementary Material S2
presents an analysis comparing the agreement
between the self-reports of the centenarians and the
corresponding proxy informant reports. This is espe-
cially interesting when comparing centenarian and
proxy reports concerning items that are typically only
asked of caretakers, such as the anxiety and sleep
disturbance items from the NPI. Moreover, this analy-
sis informs our approach to combine centenarian and
proxy reports in case of missing data. See Supple-
mentary Material S3 for more details on missing data
and how centenarian and proxy information was
combined to complete information. When we had a
report from both the centenarian and a proxy infor-
mant, we used the proxy informant report to fill in
missing data and provide information on disinhibition
and aberrant motor behaviour.
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Data analysis
We conducted our statistical analysis utilising a
Bayesian approach as advocated by Van Doorn
et al.,37 using JASP version 0.18.1. This method not
only quantifies evidence for observed effects, but
also differentiates between evidence supporting the
absence of an effect and inconclusive evidence. This
distinction is useful given potential limitations in our
sample size, which might render some small effects
undetectable. Bayes factors (BFs) between 1/3 and
3 were considered inconclusive. BFs from 1/10 to 1/3
or 3 to 10 indicated substantial evidence, while BFs
<1/10 or >10 signified strong evidence. For all our
analyses, we used non-informative priors to maintain
neutrality, thereby not considering pre-existing
knowledge, and letting our inferences be driven by
our data. After reporting sample characteristics, we
investigated the prevalence of mental health condi-
tions and their interrelations. We computed Pearson
correlation coefficients and quantified evidence for
correlations with Bayesian correlation analysis using
a non-informative stretched beta prior (width = 1).
Then, we conducted a Bayesian logistic regression
for each mental health condition, entering the follow-
ing statistical predictors: source (i.e., centenarian or
proxy), COVID-19 period (i.e., during protective mea-
sures or after), sociodemographic characteristics
(i.e., age, sex, education level, living situation), and
cognitive status (i.e., impaired, or not impaired). Once
again, we used a non-informative prior, more specifi-
cally a g-prior with α = 3 for the coefficients, and a
model prior specified as Bernoulli with P = 0.5, indi-
cating that any given predictor had an equal likeli-
hood of being included or excluded from the model.
The best model was determined by the highest pos-
terior probability given the data. We reported BFs
quantifying evidence for the best model compared to
the null model, as well as the Bayesian R2 as a mea-
sure of fit. We considered the evidence for inclusion
of each predictor in the best model.

RESULTS
Sample description
The participants averaged 101.77 years in age
(SD = 1.72), with a majority of women (75.15%).
Nearly half (48.13%) of the participants indicated
secondary education as their highest education level.

Almost two-thirds (63.91%) resided in long-term care
facilities, and 43.31% had an impaired cognitive sta-
tus. Table 1 details the sample characteristics. Of the
73 proxy information reports, the majority were pro-
vided by children of the centenarian (67.1%);
followed by formal caregivers, such as nurses
(13.7%); nieces or nephews (9.6%); grandchildren
(2.7%); a spouse (1.4%); a friend (1.4%); and for
4.1% the relationship type was missing.

Prevalence and interrelation of mental health
conditions
In our sample of centenarians, 68.64% of participants
reported experiencing at least one mental health con-
dition. Among these, 40.83% experienced two or
more mental health issues, 17.16% had three
or more, and 3.55% reported over four conditions.
As shown in Fig. 1, the most prevalent issue was
depressive symptomatology (44.51%), closely
followed by anxiety (42.17%). Sleep disturbances
(29.88%) and disinhibition (17.31%) came next, with
aberrant motor behaviour (10.28%) being the least
frequently reported.

Bayesian correlation analysis yielded strong evi-
dence for the association between depressive symp-
tomatology and anxiety (r = 0.45, BF01 = 1.94 � 107).

Table 1 Sample characteristics

Variables Count %

Source
Centenarian self-report 96 56.80
Proxy informant report 73 43.20

COVID-19 period
During protective measures 85 56.67
After protective measures 83 43.33

Sex
Female 127 75.15
Male 42 24.85

Education level
Primary 31 19.38
Secondary 77 48.13
Higher education 52 32.5

Living situation
Private 61 36.09
Institution 108 63.91

Cognitive status
Impaired 55 43.31
Not impaired 72 56.69

Note: Missing values: COVID-19 period (n = 1), Education level (n = 9), Cog-
nitive status (n = 42). The missing values for impaired cognitive status are
due to the fact that we could not administer a memory test to centenarian
participants who filled in a paper questionnaire and a number of participants
refused cognitive testing.

Mental health of centenarians in Switzerland
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Bayesian analysis also yielded substantial evidence
for the association between disinhibition and aberrant
motor behaviour (r = 0.28, BF01 = 7.72). Furthermore,
there was evidence against several correlations and
some effects were inconclusive (see Table 2).

Statistical predictors of mental health
conditions
For depressive symptomatology, the best model
included sex, education level, and living situation
(n = 117, BF10 = 47.10, R2 = 0.09; Table 3). Table 3
shows there was strong evidence for the importance
of living situation as a predictor of interindividual differ-
ences in depressive symptoms. Specifically, residing

in an institution was associated with a 2.35-fold
increase in the odds of experiencing depressive symp-
toms. Note that this effect was obtained while consid-
ering the cognitive status of the participants.
Specifically, the present analyses were structured to
assess the impact of each predictor while considering
the influence of the others. Concerning the present
analysis, inclusion of cognitive status and living situa-
tion among other predictors, allows us to account for
the possibility that individuals living in nursing homes
may be more cognitively impaired. Nevertheless, there
was strong evidence for the effect of
institutionalisation, but not for cognitive status.
Because there was no evidence supporting the inclu-
sion of cognitive status, it was not included in the final
model.

By contrast, for anxiety, the best model included
living situation and cognitive status (n = 119,
BF10 = 4.73, R2 = 0.05). However, as can be seen in
Table 3, evidence specifically supporting the inclu-
sion of living situation and cognitive status was
inconclusive.

For sleep disturbances, the best model included
COVID-19 period, education level, and cognitive sta-
tus (n = 116, BF10 = 289.24, R2 = 0.14). As can be
seen in Table 3, evidence for the inclusion of educa-
tion level was strong and evidence for the inclusion
of cognitive status was substantial. Higher education
level was associated with a 1.85-fold increase in the
odds of experiencing sleep disturbances. Similarly,
the absence of impaired cognitive status raised the
odds of sleep disturbances 2.22 times.

For disinhibition, the best model included informa-
tion source, COVID-19 period, education level, and
cognitive status (n = 92, BF10 = 15.41, R2 = 0.15).

44.51%

42.17%

29.88%

17.31%

10.28%

Depressive symptoms

Anxiety

Sleep disturbances

Disinhibition

Aberrant motor behavior

Figure 1 Prevalence of mental health conditions. Missing values:
depressive symptoms (n = 5), anxiety (n = 3), sleep disturbances
(n = 5), disinhibition (n = 3). Note that only proxy informants were
asked about disinhibition and aberrant motor behaviour. For 34 par-
ticipants in the centenarian self-report group, we obtained these
data from their proxies. The final number of participants for each
calculation of prevalence was as follows: depressive symptomatol-
ogy (n = 164), anxiety (n = 166), sleep disturbances (n = 164), dis-
inhibition (n = 104), aberrant motor behaviour (n = 107).

Table 2 Bayesian Pearson correlations between mental health conditions

Variables n r BF₁₀ 95% CI

Depressive symp. - Anxiety 163 0.46 1.94 � 107 [0.329, 0.572]
Depressive symp. - Sleep disturbances 160 0.18 1.45 [0.029, 0.327]
Depressive symp. - Disinhibition 101 0.08 0.16 [�0.121, 0.263]
Depressive symp. - Aberrant mot. beh. 104 0.04 0.13 [�0.154, 0.226]
Anxiety - Sleep disturbances 162 0.18 1.15 [0.021, 0.318]
Anxiety - Disinhibition 104 0.19 0.75 [�0.005, 0.363]
Anxiety - Aberrant mot. beh. 107 0.05 0.14 [�0.143, 0.231]
Sleep disturbances - Disinhibition 100 0.09 0.19 [�0.107, 0.278]
Sleep disturbances - Aberrant mot. beh. 103 �0.12 0.24 [�0.298, 0.079]
Disinhibition - Aberrant mot. beh. 104 0.28 7.72 [0.092, 0.445]

Note: When the Bayesian evidence indicated the presence (BF10 > 3) or absence of an effect (BF10 < 3), the corresponding Bayes factor (BF) is highlighted in
bold. Any effects for which the BF is not marked in bold were inconclusive. Abbreviations: Symp., symptoms; Aberrant mot. beh., aberrant motor behaviour.
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Table 3 shows that there was strong evidence for the
inclusion of cognitive status. The absence of
impaired cognitive status lowered the odds of disinhi-
bition by a factor of 0.30.

Finally, for aberrant motor behaviour, the best
model included age and cognitive status (n = 93,
BF10 = 27.40, R2 = 0.17). Table 3 indicates that there
was strong evidence for the inclusion of cognitive
status. The absence of impaired cognitive status
lowered the odds of aberrant motor behaviour by a
factor of 0.18.

DISCUSSION
Our study sought to investigate mental health condi-
tions among centenarians in Switzerland. We aimed
to determine the prevalence of the most important
mental health conditions in very old age and to iden-
tify statistical predictors of individual variations in
these conditions, serving as either risk or protective
factors, with implications for the development of
targeted interventions. In our sample, 68.64% of cen-
tenarians reported at least one mental health condi-
tion, 40.83% two or more, and 17.16% three or

more. Noteworthy, almost a third of our sample
(31.36%) did not present any mental health condi-
tions at all, underscoring the diversity inherent in the
oldest old population.

The pattern of results showed similarities with the
study of Mall et al.,15 which found that the most prev-
alent mental health issue was depressive symptom-
atology (65%), followed by anxiety (52%). This was
also the case in our study, with depressive symp-
toms appearing most frequently (44.51%), closely
followed by anxiety (42.17%). Our sample had a
lower prevalence of these conditions compared to
Mall et al.,15 which could be due to the fact that this
prior research included an institutionalised sample
with a high prevalence of cognitive impairment
(67%). For comparison, our sample contained
63.91% of centenarians in institutions and the preva-
lence rate of cognitive impairment was 43.31%.

Compared to centenarians in other countries,3 our
centenarian sample showed a higher prevalence of
depressive symptoms and anxiety. For example, the
prevalence of depressive symptoms surpassed that
of Portugal (35%), while the anxiety rates were com-
parable to those of Portuguese centenarians (45%).

Table 3 Bayesian logistic regression analyses: odds ratio (OR) and corresponding 95% CI, calculated from log odds

Variables P(incl j data) BFincl OR 95% CI

Depressive symptoms (n = 156)
Intercept 1 1 0.61 [0.12, 2.55]
Sex 0.50 0.99 1.22 [0.79, 2.50]
Education level 0.70 2.33 0.78 [0.47, 1.01]
Living situation 0.97 36.19 2.35 [0.79, 3.81]

Anxiety (n = 126)
Intercept 1 1 0.66 [0.28, 1.68]
Living situation 0.66 1.94 1.45 [0.86, 3.22]
Cognitive status 0.58 1.36 0.77 [0.36, 1.84]

Sleep (n = 116)
Intercept 1 1 0.04 [0.01, 1.06]
COVID-19 period 0.68 2.10 0.65 [0.25, 1.09]
Education level 0.92 10.74 1.85 [1.00, 2.25]
Cognitive status 0.87 6.63 2.22 [1.00, 2.18]

Disinhibition (n = 92)
Intercept 1 1 1.71 [0.18, 1.81]
Source 0.72 2.57 0.49 [0.12, 1.63]
COVID-19 period 0.49 0.96 0.77 [0.24, 0.77]
Education level 0.52 1.08 0.80 [0.36, 1.27]
Cognitive status 0.91 10.11 0.30 [0.14, 1.32]

Aberrant motor behaviour (n = 100)
Intercept 1 1 7.4 � 10�10 [0, 1.15]
Age 0.64 1.79 1.15 [0.01, 1.15]
Cognitive status 0.95 18.41 0.18 [0.04, 1.19]

Note: The reference level of the binary predictors was as follows: Information source = centenarian, COVID-19 period = after, sex = male, living
situation = home, cognitive status = impaired. When the Bayesian evidence indicated the presence (BF10 > 3) or absence of an effect (BF10 < 3), the
corresponding Bayes factor (BF) ss highlighted in bold. Any effects for which the BF is not marked in bold were inconclusive.
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Simultaneously, our findings on depression and anxi-
ety align with research suggesting a higher preva-
lence of mental health conditions in centenarians
than in younger senior groups.12 Much lower preva-
lence rates have been found in younger older individ-
uals, including 15.6% for affective disorders such as
depression and 7.8% for anxiety disorders in Swiss
adults aged 65 to 84 years.7

Compared to other centenarian studies, the higher
prevalence of depressive symptoms and anxiety in
our sample could be due to country-specific factors
(e.g., social support structure, perception of ageing in
society), sample composition (e.g., degree of
institutionalisation, which is particularly important for
depressive symptoms), or other contextual factors.
One possible contextual factor is that half of our par-
ticipants were interviewed during a period with strin-
gent COVID-19 protective measures. The prevalence
of depressive symptoms was 46.34% during this
time, compared to 41.98% afterward, while anxiety
rates were 42.17% during versus 41.46% after.
Bayesian logistic regression yielded inconclusive evi-
dence against an impact of the COVID-19 period on
depressive symptoms (BFincl = 0.518) and anxiety
(BFincl = 0.517), which does not allow us to firmly dis-
pel an effect. It is possible that the experience of the
COVID-19 pandemic had long-lasting effects on
mental health.

Our results revealed interrelations between differ-
ent mental health conditions, suggesting the potential
co-occurrence of these conditions or overlapping
manifestations. Notably, depressive symptoms were
linked to anxiety, which Balsamo et al.26 also found
in younger older adults (55–89 years); and disinhibi-
tion was linked to aberrant motor behaviour. This
highlights the need for comprehensive assessment
and treatment approaches in centenarians that con-
sider the co-occurrence of mental health conditions,
which may exacerbate daily life impairments and pre-
sent additional treatment challenges.29

Our Bayesian analysis yielded strong evidence
that institutionalised living increased the odds of
depressive symptomatology. This is in line with past
studies showing the impact of institutional settings
on mental health,10,20,23 which may be due to factors
such as reduced independence and family network.
Alternatively, depressive symptomatology might
increase the odds of being placed in an institution.
While our study design does not allow us to establish

causality to distinguish between these possibilities, it
could be that depressed individuals may feel less
able to take care of themselves, and this might expe-
dite their placement.

Interestingly, our analysis yielded evidence that a
higher education level and the absence of cognitive
impairment increased the odds of sleep distur-
bances. These characteristics might lead individuals
to be more mentally active at night, potentially caus-
ing sleep issues, or it might reflect their greater atten-
tiveness and reporting of sleep-related problems. The
relationship between higher education, preserved
cognitive function, and sleep disturbances warrants
further exploration.

Finally, our Bayesian analysis yielded strong evi-
dence suggesting that cognitive impairment increased
the odds of both disinhibition and aberrant motor
behaviour. This association may be attributed to the
deterioration of executive control processes, which
are critical for regulating actions and behaviour.38,39

Future studies should explore cognitive aspects
beyond memory, to better isolate executive control
processes that may be impaired and therefore contrib-
ute to disinhibition and aberrant motor behaviour.

STRENGTHS AND LIMITATIONS
Our study provides unique data on mental health in
very old individuals by focusing on centenarians, an
age group often overlooked in typical ageing
research. We collected data nationwide, including
nearly all cantons and the three primary linguistic
regions of Switzerland. Notably, our approach not
only incorporated responses provided by the cente-
narians themselves but also from proxy representa-
tives. Despite their crucial role in centenarian care,
the invaluable perspective of these informants is fre-
quently underutilised. Broadening our scope beyond
depressive symptoms and anxiety, our research also
included lesser-studied aspects of mental health,
such as sleep disturbances, disinhibition, and aber-
rant motor behaviour.

It is also essential to recognise the limitations of
the current study. Due to its cross-sectional design,
we cannot ascertain causal relationships or track
temporal shifts. A longitudinal approach would better
elucidate causality and the progression of changes.
Furthermore, we based the cognitive status on a sin-
gle item related to memory, which gives a very
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limited indication of cognitive functioning. Next, the
study methodology, reliant on self-reports and proxy
informants, may introduce bias.40 Another source of
bias is the fact that cognitive, hearing, and health
impairments contributed to many individuals not being
able to participate in the study, when no solution
could be found. Therefore, our sample likely presents
better cognitive, sensory, and health functioning than
the larger centenarian population. Based on our
observations of the effect of cognitive impairment on
mental health issues, we surmise that the population
prevalence of sleep disturbances could be lower than
what is reported in this study, while the true preva-
lence of disinhibition and aberrant motor behaviour
could be higher. Individuals could potentially under-
report or misreport symptoms, and proxy informants
may not fully comprehend or accurately convey the
centenarians’ mental health conditions. Additionally,
incorporating participants with cognitive impairments
could affect report reliability. In cases where centenar-
ians exhibited cognitive impairment, we frequently
relied on proxy informants. This approach led to
multicollinearity between cognitive impairment and
information source. Nonetheless, in our logistic regres-
sion analyses, cognitive impairment was often retained
as a predictor, whereas we did not find evidence for
the role of information source. Lastly, we collected our
data amid the COVID-19 pandemic and its aftermath,
which might have had a lasting impact on the mental
health of our participants.

Nevertheless, this study provides a first insight
into the mental health of centenarians in Switzerland.
Our ongoing research will allow us to contrast our
current results with those from ongoing in-person
interviews for a more detailed and longitudinal
assessment. For instance, we will be able to link
mental health issues to prescriptions for medications
that target anxiety, depression, and sleeping disor-
ders, which was not possible in this telephone study.

CONCLUSION
In conclusion, this study reveals important insights
into the prevalence of mental health conditions
among centenarians living in Switzerland. It under-
scores that mental health conditions, particularly
depressive symptoms, and anxiety, are highly preva-
lent in the oldest old, thereby highlighting the need
for proactive mental health care strategies in this age

group. Our findings indicate the need for targeted
support for certain groups that may be particularly
vulnerable to these conditions, such as those living in
institutional settings. The findings should serve as a
call to action for policymakers, mental health profes-
sionals, and caregivers to consider the unique mental
health needs of the oldest members of our society.
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