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AB S TRA C T

Objective: This study investigates the association of loneliness during the

COVID-19 pandemic and the course of depressive, anxiety and sleep symptoms

after psychological treatment in older adults. Methods: During the first wave

of the pandemic in 2020, we assessed additional, original data of 132 partici-

pants aged ≥60 years who had completed psychological treatment for late-life

depression (LLD) in the context of a multicenter, randomized controlled trial

(CBT-late). We measured loneliness using the UCLA Loneliness Scale. Depres-

sion, anxiety and sleep symptoms were assessed using the Geriatric Depression

Scale (GDS), Geriatric Anxiety Inventory (GAI), and Insomnia Severity Index

(ISI). Results: Participants with higher loneliness scores (n = 44) experienced a

significant worsening of depressive and anxiety symptoms during the pan-

demic (estimated marginal mean difference (emmd) of change in GDS between

post-treatment and COVID-19 visit: GDSemmd= �4.61, [95% CI: �6.97 to �2.26],
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GAIemmd= �2.21, [95% CI: �3.76 to �0.65]), while those with low to moderate

loneliness (n = 72) maintained stable mild symptoms (GDSemmd= �1.39, [95%

CI: �3.00 to 0.22], GAIemmd= �0.49, [95% CI: �1.69 to 0.72]). All patients

reported increased sleep disturbances during the pandemic regardless of loneli-

ness, while remaining in the range for sub-threshold insomnia.

Conclusions: Our results suggest an association of significant loneliness during

the COVID-19 pandemic and a clinically relevant worsening of depressive and

anxiety symptoms in older adults. Loneliness assessments and interventions

may be incorporated into treatments for LLD, particularly during pandemics

or other crises. (Am J Geriatr Psychiatry 2025; 33:717−729)

Highlights

� What is the primary question addressed by this study?

Does loneliness during the COVID-19 pandemic influence the course of depressive, anxiety, and sleep

symptoms after psychological treatment for late-life depression in older adults?

� What is the main finding of this study?

Older adults with higher loneliness during the pandemic experienced significant worsening of depressive

and anxiety symptoms despite prior psychological treatment for late-life depression, while those with low

to moderate loneliness maintained on average mild symptoms. All participants reported increased sleep dis-

turbances during the pandemic regardless of their loneliness levels, remaining within sub-threshold

insomnia.

� What is the meaning of the finding?

Loneliness should be assessed and addressed in psychological treatments for late-life depression, particularly

during crises such as a pandemic.

INTRODUCTION

I n older adults, late-life depression (LLD) is a

widespread debilitating mental health condition

associated with significant functional impairment,

increased risk of dementia, and higher rates of mor-

bidity and mortality.1 The COVID-19 pandemic exac-

erbated mental health issues and led to a serious

increase in symptoms and prevalence of depression

and anxiety across all age groups,2,3 including in

older adults.4 During the first year of the pandemic, a

key risk factor for poor mental health among the

elderly was loneliness.5,6,7 Loneliness is a subjective

experience of distress resulting from an insufficient

quality and/or size of one’s social network,8 and it is

linked to common age-related vulnerability factors

like physical limitations, being single, and living

alone.9,10

During the pandemic, feelings of loneliness were

significantly intensified by containment measures

such as social distancing.11 In Germany, for instance,

where strict social contact restrictions were imple-

mented during the pandemic’s first wave in spring

2020, loneliness drastically increased among the

population.12,13 With higher loneliness, depression

and anxiety symptoms also steadily augmented.

Interestingly, individuals who felt lonely during the

pandemic had higher levels of depressive and anxiety

symptoms even before,12 suggesting a reciprocal rela-

tionship between loneliness and mental health issues.

Accordingly, systematic reviews have shown that

pre-existing mental disorders heightened the risk for

both poor mental health and loneliness during the

pandemic.2,14 Loneliness, in turn, is linked to poorer

treatment outcomes and higher relapse rates for

LLD.15,16 However, to date, no studies have specifi-

cally examined how loneliness during the COVID-19
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pandemic affected psychological treatment outcomes

in older adults.

This study evaluates the association of loneliness

during the pandemic with the trajectory of depressive,

anxiety and sleep symptoms after psychotherapy. We

assessed original data in the context of an ongoing

randomized controlled trial comparing cognitive

behavioral therapy (CBT) to a supportive intervention

for LLD.17 We hypothesized that higher levels of lone-

liness would be associated with a greater exacerbation

of depressive, anxiety and sleep symptoms, even after

receiving an intensive psychological treatment.

The present study aims to enhance the understand-

ing of the relationship between loneliness and clinical

outcomes after psychotherapy in older adults under

the unique conditions of a pandemic. It may also offer

insights regarding the improvement of support sys-

tems and interventions for this vulnerable population,

enhancing preparedness for future pandemics.

METHODS

Study Design and Procedures

This study presents additional, original data from a

multicenter, randomized, parallel-group, observer-

blinded, controlled trial conducted at seven German

university sites.17-19 The main trial is registered at

ClinicalTrials.gov (NCT03735576) and DRKS

(DRKS00013769) and received approval from all local

ethics committees. All participants provided written

informed consent. The study protocol has been pub-

lished previously.20

Between October 1, 2018 and November 11, 2020,

we recruited 251 participants aged ≥60 years with

moderate to severe LLD for the main trial. Stable phar-

macological medication at baseline was allowed, but

should not be changed during the intervention phase.

Participants were randomized to receive either eight

weeks of a specific cognitive behavioral therapy for

LLD (LLD-CBT) or a nonspecific supportive interven-

tion (SUI). Clinical outcomes were assessed at baseline,

week five, post treatment (week 10) and follow-up

(month six). Detailed inclusion and exclusion criteria,

as well as the randomization procedures and treatment

specifics, are described in the study protocol.20

Following the outbreak of the COVID-19 pandemic,

we conducted an additional diagnostic assessment

between May 8, 2020 and July 27, 2020 (COVID-19

visit). During this period, the virus containment strat-

egy in Germany included social contact restrictions

(minimum distance of 1.5 meters in public, social gath-

erings were allowed only with members of a maxi-

mum of two different households), mandatory face

masks, closure of sport facilities and cultural venues

and a ban on large events, with stricter measures in

regions experiencing higher COVID-19 incidence.21

For the COVID-19 visit, we considered only partic-

ipants visit who had completed the intervention

phase and their post treatment assessments. How-

ever, depending on each participants individual

study schedule and the date of their initial randomi-

zation, most but not all participants had also finished

the 6-month follow-up when the COVID-19 visit took

place (Fig. 1). The additional assessment received

ethics approval from all participating sites. Written

informed consent was obtained from all participants

prior to the COVID-19 visit. Participants had the

option to choose between in-person or telephone eval-

uation. If they opted for a telephone assessment, ques-

tionnaires were mailed to them beforehand.

Measures

We used the German 30-item version of the Geriat-

ric Depression Scale (GDS),22 to assess depressive

symptoms, the most widely used measure specific to

depression among older populations.23 Scores range

from 0 to 30, with higher scores indicating more

severe depressive symptoms and a score of 11 or

higher being a possible indicator of depression.24 Anx-

iety was measured using the 20-item Geriatric Anxiety

Inventory (GAI), a self-report tool designed for older

populations.25 Scores range from 0 to 20, with higher

values reflecting greater anxiety. Scores of 9 or above

indicate potential clinical relevance.25 To evaluate

sleep disturbances and satisfaction, we employed the

Insomnia Severity Index (ISI).26 Scores range from 0 to

28, with a score of ≥8 indicating sub-threshold insom-

nia, ≥15 moderate and ≥22 severe insomnia. Depres-

sive symptoms, anxiety, and sleep disturbances were

assessed at all visits, including the COVID-19 visit.

At the single-time point COVID-19 visit, we utilized

semi-structured interviews and self-report question-

naires to examine participants’ financial, social, health,

mental health, and living conditions during the pan-

demic. We assessed loneliness at the COVID-19 visit

M€uller et al.
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FIGURE 1. Trial flowchart of the main trial17 and the COVID-19 visit. LLD-CBT: cognitive behavioral therapy for late life depression; SUI: supportive nonspecific
intervention.
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using the German version of the revised UCLA Loneli-

ness Scale.27 Scores range from 20 to 80, with higher

scores indicating a higher degree of loneliness.

Statistical Analysis

Analyses were carried out with the full analysis set

derived from the intention-to-treat (ITT) sample,

including all randomized subjects with a valid base-

line assessment and at least one valid subsequent

assessment. We further limited the analysis set to

patients that participated in the COVID-19 visit. For

evaluating the change of GDS, GAI and ISI, we con-

ducted mixed models for repeated measures

(MMRM) with the fixed effects of the respective base-

line score, study center, treatment group, visit, and

the interaction of treatment group*visit (ARH1-struc-

tured covariance matrix over time) with correspond-

ing marginal means and contrast tests.

Since we assessed loneliness only at the COVID-19

visit, which took place after baseline and might have

been influenced by treatment, it cannot be incorpo-

rated in the MMRM without a high risk of introduc-

ing bias. In order to at least informally address a

potential effect modification by loneliness, subgroup

analyses were performed: We divided the sample

into patients with low to moderate loneliness and

moderately high to high loneliness, using a UCLA

cut-off score of 49 in accordance to the most com-

monly used severity categorization28 (low: UCLA

score ≤34, moderate: UCLA score 35−49, moderately

high: UCLA score 50-64, high: UCLA score ≥65). For

each outcome (GDS, GAI and ISI), we performed two

MMRMs, one for each group in order to compare the

course of symptom severity of patients with low ver-

sus high loneliness during the COVID-19 pandemic.

We calculated Cohen’s d as between-group effect size

by dividing the difference of the mean change in GDS

(or GAI) of the groups (low-moderate versus moder-

ately high-high loneliness) by the pooled standard

deviation of the changes (SD). We compared baseline

and clinical characteristics between patients with low

to moderate and moderately high to high loneliness

using chi-square tests (x2) and analysis of variance

(ANOVA), with phi (’) and partial eta squared (hp
2)

as effect sizes.

The analyses were performed with SPSS Statistics

28.0.1.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Overall, 190 participants met inclusion criteria for

the COVID-19 visit, and 132 individuals completed

the assessment and were analyzed. Baseline and clini-

cal characteristics of the participants at the COVID-19

visit were largely comparable to those of the full sam-

ple from the main trial. On average, the COVID-19

visit took place 256.95 days (SD = 138.37 days) after

the post treatment assessment. A sensitivity analysis

comparing MMRM outcomes of the full set (n = 132)

with the subset of patients who had already com-

pleted their six-month follow-up by the time of the

COVID-19 visit (n = 105) suggested no difference in

symptom trajectories.

A total of 116 patients filled out the UCLA loneli-

ness scale, of whom 72 (62%) reported low to moder-

ate levels of loneliness and 44 (38%) moderately high

to high levels of loneliness. The distribution of UCLA

scores in the sample is shown in Fig. 2. There were no

differences in loneliness scores between the treatment

groups (F (1,114) = 0.003, p = 0.954).

Most clinical and demographic baseline character-

istics were fairly balanced between patients with low

to moderate loneliness and those with moderately

high to high loneliness (Table 1). However, patients

experiencing higher loneliness were more often

retired or unemployed (x2 (1) = 6.20, p = 0.013,

’ = 0.23) and had a younger mean age at their first

depressive episode (F(1, 4057.76) = 10.58, p = 0.002,

hp
2= 0.09), thus more patients with higher loneliness

had their first depressive episode before age 60

(x2(1) = 7.99, p = 0.005, ’ = −0.26).

Table 2 displays the means and standard devia-

tions of the GDS, GAI and ISI scores throughout the

study for patients with higher and lower levels of

loneliness. The mean Geriatric Depression Scale

(GDS) score at COVID-19 visit (lower loneliness:

12.39 (SD = 6.20), higher loneliness: 19.43 (SD = 5.34),

indicates clinically relevant depressive symptoms.24

The mean Geriatric Anxiety Inventory (GAI) score at

COVID-19 visit suggests clinical relevance of anxiety

symptoms for higher loneliness (11.50 (SD = 4.59)),

but not for lower loneliness (7.65 (SD = 5.31)).25

Patients with higher loneliness scores at the

COVID-19 visit had significantly fewer social contacts

compared to their less lonely counterparts (4.75 ver-

sus 7.01, F(1,139.97) = 7.95, p = 0.006, hp
2 = 0.07) and
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more frequently agreed to the statement ‘I feel that

there is no one in my life with whom I can share my

fears and worries.’ (61.4% versus 19.4%, x2(1) = 22.05,

p < 0.001, ’ = 0.44). However, frequency of social con-

tacts (x2(2) = 3.26, p = 0.196, ’ = 0.17) and perceived

impairment of contact with family and friends (65.9%

versus 77.8%, x2(1) = 1.97, p = 0.161, ’ = −0.13) did

not differ between the groups. Other patient charac-

teristics assessed during the COVID-19 visit were

fairly balanced between groups (Table 3).

Higher Loneliness During the COVID-19-

Pandemic is Linked to Depressive and Anxiety

Symptom Aggravation

For patients with low to moderate UCLA Loneliness

Scale scores, mixed models for repeated measures

(MMRM) for GAI and GDS scores yielded no signifi-

cant main effect of treatment (GDS: F(1,68.09) = 0.42;

p = 0.522; GAI: F(1,68.06) = 0.77; p = 0.384), study cen-

ter (GDS: F (5,77.77) = 0.76; p = 0.579; GAI: F

(5,75.98) = 1.72; p = 0.141), and no interaction effect of

treatment and time (GDS: F (3,150.86) = 1.19; p =

0.315; GAI: F(3,115.52) = 1.17; p = 0.325). However,

there was a significant main effect of time (GDS: F

(3,150.86) = 14.86; p < 0.001; GAI: F(3,115.52) = 13.49;

p < 0.001). Pairwise comparison of visits revealed a

significant change in estimated marginal mean differ-

ences (emmd) for GDS and GAI scores from baseline

to intermediate (week 5) and post treatment (week

10), indicating a decrease in both depression and anxi-

ety severity during the intervention phase across both

treatment groups (Table 4). Furthermore, no signifi-

cant emmd changes were observed in GDS and GAI

scores between post treatment, follow-up (month 6),

and COVID-19 visit, suggesting no shift or trend of

depression and anxiety severity after the end of treat-

ment for patients with lower levels of loneliness

(Table 4).

For patients with moderately high to high loneliness,

the MMRM for GDS also showed no effect of treat-

ment (F(1,40.27) =2.63; p = 0.113), study center (F

(6,47.06) = 0.72; p = 0.637), and no treatment*time

interaction (F(3,81.83) = 1.17; p = 0.327), but a signifi-

cant main effect of time (F(3,81.83) = 5.23; p = 0.002).

Pairwise comparison of visits revealed significant

changes in emmd for GDS scores between post treat-

ment (week 10), follow-up (month 6) and the COVID-

19 visit (Table 4), reflecting a significant worsening of

depression severity during follow-up and the

COVID-19 pandemic for this group (Table 2). Simi-

larly, the MMRM for the GAI also demonstrated a sig-

nificant effect of time (F(3,79.97) = 8.96; p < 0.001).

Pairwise comparison indicated a significant change in

FIGURE 2. Violin plot of UCLA score distribution in the sample. Higher values indicate higher loneliness. Solid vertical line: median
(m = 45), dashed line: mean (M = 45.99), Box: interquartile range (36.5; 54.5), whiskers: range (minimum = 20, maximum = 73),
Dots: sample data points.
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emmd of GAI scores at the COVID-19 visit compared

to post treatment (week 10) and follow-up (month 6)

(Table 4), showing a significant increase in anxiety

symptoms during the COVID-19-pandemic for

patients with higher loneliness (Table 2).

Both loneliness groups showed the same sleep dis-

turbance pattern throughout the study (Table 4), with

a significant increase in ISI scores from follow-up to

COVID-19 visit (Table 4).

Patients reporting lower levels of loneliness experi-

enced a greater GDS score reduction from baseline to

COVID-19 visit than those with higher loneliness

(low: mean change in GDS: GDSMChange = �7.86,

SD = 6.47, high: GDSMChange = �2.36, SD = 6.18), with

a significant between-group effect size of d = �0.86,

[95% CI: �1.25 to �0.47]. The same pattern was

observed for GAI scores (low: GAIMChange = �4.20,

SD = 5.08, high: GAIMChange = �0.39, SD = 4.90;

d = �0.76, [95% CI, �1.15 to �0.37]), but not for ISI

scores (low: ISIMChange = �2.64, SD = 4.81, high:

ISIMChange = �1.40, SD = 4.88; d = �0.26, [95% CI,

�0.64 to 0.13]). Fig. 3 illustrates the course of mean

GDS and GAI scores throughout the study.

DISCUSSION

In this study, we investigated the trajectories of

depression, anxiety and sleep symptoms in elderly

patients during the COVID-19 pandemic after having

received treatment for late-life depression. Patients

with low to moderate levels of loneliness maintained

mild depressive and anxiety symptoms during the

pandemic, suggesting stable treatment effects. Con-

versely, patients reporting higher loneliness showed

significant worsening and clinically relevant depres-

sive and anxiety symptoms under lock-down condi-

tions with large between-group effect sizes. All

patients experienced more sleep disturbances during

this period regardless of their reported loneliness, but

remained in the range of sub-threshold insomnia. As

expected, patients with higher loneliness scores at the

TABLE 1. Baseline Demographic and Clinical Characteristics of All Patients Participating in the COVID-19 Visit

Low to Moderate
Loneliness (n = 72)

Moderately High to High
Loneliness (n = 44) Overall (n = 132)

Age (years), Mean (SD) 69.3 (7.0) 71.4 (6.8) 69.95 (7.02)
Gender (Female), n (%) 49 (68.1) 33 (75.0) 96 (72.7)
Relationship status, n (%)
Single, separated, or widowed 30 (41.6) 24 (54.5) 64 (48.5)
Married or with partner 42 (58.3) 20 (45.5) 68 (51.5)
Living alone, n (%) 29 (40.3) 24(54.5) 63 (47.7)
Employment, n (%)
Currently employed 25 (34.7)a 6 (13.6)a 32 (24.2)
retired or unemployed 47 (65.3)a 38 (86.4)a 100 (75.8)
Patients born in Germany, n (%) 65 (90.3) 40 (90.9) 120 (90.9)
At least one parent born in another country, n (%) 15 (20.8) 14 (31.8) 34 (25.8)
First depressive episode <60 years of age, n (%) 47 (65.2)a 40 (90.9)a 101 (76.5)
Age at first depressive episode, Mean (SD) 46.9 (20.6)a 34.7 (17.9)a 42.0 (20.1)
Number of depressive episodes
Mean (SD) 3.8 (8.6) 5.2 (8.3) 4.1 (8.0)
Median (IQR; range) 2 (1−3;0−50) 3 (1.5−5;0−50) 2 (1−4;0−50)
chronic depression (current episode since >2 years), n (%) 28 (38.9) 14 (31.8) 48 (36.4)
comorbid psychiatric disorders apart from depression, n (%)
none 60 (83.3) 40 (90.9) 113(85.6)
one 7 (9.7) 4 (9.1) 14(10.6)
two or three 5 (7.0) 0 (0) 5(3.8)
Inpatient psychiatric treatment (lifetime), n (%) 22 (30.6) 17 (38.6) 45 (34.1)
Outpatient psychiatric treatment (lifetime), n (%) 50 (69.4) 33 (75.0) 93 (70.5)
Outpatient psychotherapy (lifetime), n (%) 46 (63.9) 35 (79.5) 91 (68.9)
Suicide attempts (lifetime), n (%) 5 (6.9) 7 (15.9) 12 (9.1)
Current use of psychopharmacological drugs
(regular; patient-reported), n (%)

63 (87.5) 35 (79.5) 4.8)

Notes:
a Indicates a significant difference between the groups (p < 0.05), tested with a chi-square statistic (df = 1) for categorical variables or a F-statistic

for “age at first depressive episode” (df = 1,114) and “number of depressive episodes” (df = 1,109).
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COVID-19 visit had significantly fewer social contact

persons compared to their less lonely counterparts.

However, the frequency of social contacts and the

perceived impact of the pandemic on contact with

family and friends did not differ between the groups.

The finding that patients with lower levels of lone-

liness maintained mild depression and anxiety levels

during the pandemic contrasts with previous research

suggesting that pre-existing mental disorders per se

increase the risk for poor mental health during

COVID-19 (Xiong, 2020; Nos�e, 2023).2,14 However,

study patients with higher loneliness did experience

an exacerbation of clinically relevant depressive and

anxiety symptoms during the pandemic, despite hav-

ing received psychological treatment beforehand.

This may indicate that loneliness could be a more sig-

nificant risk factor for mental health decline during a

crisis than pre-existing mental disorders. This is in

line with research linking loneliness to poorer treat-

ment outcomes and higher relapse rates in older

adults with late-life depression.15,16 Accordingly,

loneliness has been identified as a key risk factor for

poor mental health5,6 as well as a significant mediator

for the relationship between social isolation and

depression in the elderly during the COVID-19 pan-

demic.29 The large between-group effect sizes

observed in our sample further underscore the signifi-

cant clinical impact of loneliness. However, in our

study, we cannot draw causal conclusions because

loneliness was not assessed before the pandemic.

We found no difference in sleep disturbance trajecto-

ries between patients with lower and higher levels of

loneliness. This aligns with research indicating that the

relationship between COVID-19 pandemic related lone-

liness and sleep problems varies among older adults.30

Our results indicate that advanced age is not inher-

ently a risk factor for poor mental health during the pan-

demic. This is in line with meta-analyses linking young

age− rather than old age− to a greater risk for mental

health decline during the COVID-19 pandemic.2,3,31 This

may be due to protective factors of the elderly such as

lower stress reactivity, better emotional regulation,32 wis-

dom,33 or psychosocial gains from past adversities.34 In

our sample as well, the majority of participants reported

that past experiences with crisis helped them to cope bet-

ter with the pandemic.

Surprisingly, the frequency of social contacts did

not differ between patients with higher and lower

TABLE 2. Mean GDS, GAI and ISI Scores of Patients With Low to Moderate and Moderately High to High Loneliness at the COVID-19
Visit Throughout the Study

Geriatric Depression Scale, 30-Item Version Score (Possible Range 0-30), Mean (SD)

overall (n = 132) Low to Moderate Loneliness (n = 72) Moderately High to High Loneliness (n = 44)

Baseline 20.86 (4.13) 20.25 (4.60) 21.80 (3.33)
Intermediate (Week 5) 15.76 (5.83) 14.96 (5.89) 16.52 (6.00)
Post treatment (Week 10) 12.71 (7.28) 10.97 (6.81) 14.82 (7.37)
Follow-up 13.78 (6.77) 11.94 (6.37) 16.63 (6.17)
COVID-19 visit 15.21 (6.74) 12.39 (6.20) 19.43 (5.34)

Geriatric Anxiety Inventory, (possible range 0−20), Mean (SD)

overall (n = 130) Low to Moderate Loneliness (n = 71) Moderately High to High Loneliness (n = 44)

Baseline 11.92 (4.03) 11.87 (4.06) 11.89 (4.11)
Intermediate (Week 5) 9.69 (4.55) 9.09 (4.72) 10.61 (4.47)
Post treatment (Week 10) 8.08 (5.21) 7.17 (5.07) 9.30 (5.28)
Follow-up 7.94 (4.94) 7.04 (5.06) 8.98 (4.34)
COVID-19 visit 9.16 (5.41) 7.65 (5.31) 11.50 (4.59)

Insomnia Severity Index, (Possible Range 0−28), Mean (SD)

overall (n = 127) low to Moderate Loneliness (n = 69) Moderately High to High Loneliness (n = 43)

Baseline 14.50 (5.41) 14.39 (5.72) 14.60 (5.14)
Intermediate (Week 5) 12.26 (6.02) 11.69 (6.26) 13.05 (5.63)
Post treatment (Week 10) 11.00 (6.21) 10.41 (6.25) 11.41 (6.27)
Follow-up 10.70 (6.41) 9.88 (5.97) 11.45 (6.80)
COVID-19 visit 12.56 (6.10) 11.65 (5.96) 13.39 (6.32)

Notes: SD: standard deviation, low to moderate loneliness: UCLA loneliness scale score ≤49, moderately high to high loneliness: UCLA loneliness
scale score >49.
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loneliness, suggesting that the quality or depth of

relationships may be more important than the sheer

number of social contacts.35 Furthermore, both

groups reported equally often that the pandemic

impaired their contact with family and friends. How-

ever, patients with higher loneliness had in fact fewer

social contacts compared to their less lonely counter-

parts and reported more often that they had no one to

share their fears and worries with. This may imply

that those who felt lonely during the pandemic had

already experienced loneliness prior to it, aligning

with findings showing that loneliness remains rela-

tively stable across the lifespan36 and can be chronic

in older adults.10

The association between loneliness and the deterio-

ration of depressive and anxiety symptoms in our

study highlights the importance of addressing loneli-

ness with treatment strategies for late-life depression,

particularly during crises like the COVID-19 pan-

demic. Technology-based interventions may be used

even under social restrictions, are increasingly

accepted among the elderly, and can reduce loneli-

ness.37 For example, a pilot study suggests that

behavioral activation with mental imagery delivered

over the phone is both feasible and potentially effec-

tive for treating depressive symptoms in isolated

older adults.38 In addition, digital technologies can

improve the quality of life and mitigate the adverse

effects of the pandemic for older adults.39 A system-

atic review suggests that engaging with chatbots can

enhance well-being and alleviate depressive symp-

toms in the elderly.40

TABLE 3. Demographic and Clinical Characteristics at COVID-19 Visit for Patients With Low to Moderate and Moderately High to
High Loneliness

Low to Moderate
Loneliness (n = 72)

Moderately High to High
Loneliness (n = 44) Overall (n = 132)

Number of days between post treatment and COVID-19 visit
Mean (SD) 263.01 (133.60) 251.34 (152.22) 256.95 (138.37)
Median (IQR; range) 273 (223.25; 6-492 271.5 (300.5; 14-512) 266.5 (252.75; 6-512)
Number of social contacts (mean, SD) 7.01 (4.56) 4.75 (3.51) 5.99 (4.15)
Frequency of social contacts, n (%)
every day 41 (56.9) 18 (40.9) 69 (52.3)
a few times per week 28 (38.9) 22 (50.0) 56(42.4)
less than once a week 3 (4.2) 4 (9.1) 7 (5.3)
Pandemic-related impairment in, n (%)
Depressive symptoms 40 (55.6) 29 (65.9) 78(59.1)
Anxiety 38 (52.8) 26 (59.1) 76 (57.6)
Sleep 22 (30.6) 11 (25.0) 38 (28.8)
Contact with family and friends 56 (77.8) 29 (65.9) 96 (72.7)
Access to psychiatric/Psychotherapeutic Services 13 (18.1) 15 (34.1) 32 (24.2)
Access to medical services 16 (22.2) 9 (20.5) 30 (22.7)
Access to medication 6 (8.3) 7 (15.9) 16 (12.1)
Regular daily routine, n (%)
yes 49 (68.1) 27 (61.4) 86 (65.2)
no 14 (19.4) 8 (18.2) 25 (18.9)
sometimes 9 (12.5) 9 (20.5) 21 (15.9)
Access to balcony, terrace, or garden, n (%) 67 (93.1) 44 (100) 123 (93.2)
Experiences with previous Crisis helped to cope with
pandemic, n (%)

yes 28 (38.9) 20 (45.5) 55(41.7)
no 30 (41.7) 13 (29.5) 50 (37.9)
partially 14 (19.4) 10 (22.7) 26 (19.7)
Study therapy helped to cope with the pandemic, n (%)
yes 39 (54.2) 18 (40.9) 63 (47.7)
no 22 (30.6) 15 (34.1) 44 (33.3)
partially 11 (15.3) 11 (25.0) 25 (18.9)
Changes in household net income during COVID-19 pandemic, n (%)
No changes or more income 65 (90.3) 39 (88.6) 120 (90.9)
Less income 7 (9.7) 5 (11.4) 12 (9.1)
“I feel that there is no one in my life with whom I can share
my fears and worries.”, n (%)

Somewhat agree/ strongly agree 14 (19.4) 27 (61.4) 43 (32.6)
Somewhat disagree/ strongly disagree 58 (80.6) 16 (36.4) 83 (62.9)
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Strengths and Limitations

This study fills a gap in research by examining the

association of loneliness during the COVID-19 pan-

demic and the course of clinical outcomes after psy-

chological treatment for late-life depression using

original data from a large, multicenter trial. However,

the cross-sectional and post treatment observational

nature of the additional COVID-19 assessment limits

our ability to draw causal conclusions.

Another limitation is the variation in time-intervals

between the end of treatment and the COVID-19 visit,

depending on each individual’s randomization date.

Although all participants had completed their treat-

ment by the time of the COVID-19 visit, and most had

finished their 6-month follow-up, these varying

TABLE 4. Results From the MMRMs With the Fixed Effects Study Center, Treatment Group, Visit, the Interaction Treatment Group
*Visit and the Baseline Score of GDS, GAI or ISI Respectively

Visit A Visit B Loneliness df
Emmd of Change in GDS

Compared to Baseline (A�B) 95% CI p-Value

Intermediate (week 5) Post treatment (week 10) Low to moderate 130.44 4.17 2.92; 5.41 p < 0.001
Moderately high to high 68.55 1.71 �0.16; 3.47 p = 0.072

Follow-up (month 6) Low to moderate 173.47 3.24 1.73; 4.74 p < 0.001
Moderately high to high 91.50 �0.31 �2.41; 1.78 p = 0.768

COVID-19 visit Low to moderate 161.73 2.77 1.15; 4.40 p = 0.001
Moderately high to high 89.29 �2.91 �5.16; �0.66 p = 0.012

Post treatment (week 10) Follow-up (month 6) Low to moderate 152.38 �0.93 �2.22; 0.36 p = 0.115
Moderately high to high 81.71 �2.02 �3.95; �0.08 p = 0.041

COVID-19 visit Low to moderate 174.22 �1.39 �3.00; 0.22 p = 0.090
Moderately high to high 96.40 �4.61 �6.97; �2.26 p < 0.001

Follow-up (month 6) COVID-19 visit Low to moderate 131.32 �0.46 �1.66; 0.74 p = 0.447
Moderately high to high 75.73 �2.60 �4.37; �0.82 p = 0.005

Visit A Visit B Loneliness df
Emmd of Change in GAI
Compared to Baseline (A�B) 95% CI p-Value

Intermediate (week 5) Post treatment (week 10) Low to moderate 123.91 2.05 1.20; 2.90 p < 0.001
Moderately high to high 71.08 1.32 0.23; 2.41 p = 0.018

Follow-up (month 6) Low to moderate 154.60 2.21 1.06; 3.37 p < 0.001
Moderately high to high 94.09 1.75 0.53; 2.97 p = 0.005

COVID-19 visit Low to moderate 147.02 1.56 0.32; 2.81 p = 0.014
Moderately high to high 83.30 �0.89 �2.47; 0.70 p = 0.268

Post treatment (week 10) Follow-up (month 6) Low to moderate 154.34 0.16 �0.81; 1.12 p = 0.750
Moderately high to high 83.47 0.43 �0.68; 1.55 p = 0.441

COVID-19 visit Low to moderate 161.27 �0.49 �1.69; 0.72 p = 0.424
Moderately high to high 99.49 �2.21 �3.76; �0.65 p = 0.006

Follow-up (month 6) COVID-19 visit Low to moderate 123.54 �0.65 �1.64; 0.35 p = 0.203
Moderately high to high 61.59 �2.64 �3.80; �1.47 p < 0.001

Visit A Visit B Loneliness df
Emmd of Change in ISI

Compared to Baseline (A�B) 95% CI p-Value

Intermediate (week 5) Post treatment (week 10) Low to moderate 114.89 1.39 0.41; 2.36 p = 0.006
Moderately high to high 58.26 1.62 0.26; 2.99 p = 0.021

Follow-up (month 6) Low to moderate 156.70 1.85 0.57; 3.14 p = 0.005
Moderately high to high 65.07 1.95 0.20; 3.70 p = 0.030

COVID-19 visit Low to moderate 147.71 0.05 �1.32; 1.42 p = 0.940
Moderately high to high 67.99 �0.35 �2.13; 1.44 p = 0.701

Post treatment (week 10) Follow-up (month 6) Low to moderate 135.62 0.47 �0.56; 1.51 p = 0.378
Moderately high to high 68.66 0.32 �1.35; 2.00 p = 0.701

COVID-19 visit Low to moderate 157.65 �1.33 �2.60; �0.07 p = 0.039
Moderately high to high 77.90 �1.97 �3.86; �0.08 p = 0.041

Follow-up (month 6) COVID-19 visit Low to moderate 121.81 �1.80 �2.85; �0.75 p < 0.001
Moderately high to high 70.18 �2.29 �4.07; �0.52 p = 0.012

Notes: MMRM: mixed model for repeated measures, df: degrees of freedom, emmd: estimated marginal mean difference, CI: confidence interval,
GDS: geriatric depression scale, GAI: geriatric anxiety inventory, ISI: Insomnia Severity Index, low to moderate loneliness: UCLA loneliness scale
score ≤49, moderately high to high loneliness: UCLA loneliness scale score >49. Pairwise comparisons in the MMRM were tested using a t-statis-
tic.
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intervals between the assessments introduce uncer-

tainty in interpreting the long-term effects of treat-

ment.

The study’s strengths, including adherence to man-

ual monitoring and rater blinding in a large, multicen-

ter, randomized controlled trial, enhance the credibility

of our findings. The applied mixed model for repeated

measures (MMRM) is a robust approach even with

smaller sample sizes and subgroups. Nevertheless, the

results should be interpreted cautiously as MMRMs

were not corrected for multiple testing including type I

error inflation. We used a well-validated version of the

UCLA Loneliness Scale, which is widely applied for

assessing loneliness during the pandemic and has

strong psychometric properties,41 also in older adults.42

Although only slightly over half of the main trial’s

participants took part in the COVID-19 visit, their

baseline and clinical characteristics were similar to

the full sample of the main trial, suggesting compara-

bility. However, since our study was conducted in

Germany, the generalizability to other countries with

different pandemic measures may be limited. The

impact of pandemic-related restrictions on mental

health can vary depending on their length and strict-

ness, which differed across regions.11

CONCLUSIONS

In summary, our study highlights the significant

role of loneliness during the COVID-19 pandemic

in mental health outcomes of elderly patients pre-

viously treated for late-life depression. Patients

with lower levels of loneliness during the pan-

demic maintained consistently mild depressive and

anxiety symptoms after treatment, contrary to

those with higher loneliness who experienced sig-

nificant worsening.

Our results suggest a need to incorporate loneli-

ness assessments and intervention into treatment

plans for late-life depression, especially during

periods of social isolation such as pandemics or

other crises. Future research should focus on the

development of targeted interventions. Technol-

ogy-based solutions emerge as promising strategies

to mitigate loneliness and its adverse effects in older

adults.
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