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ABSTRACT

Background Somatic and psychiatric illnesses and
multimorbidities increase stress-vulnerability and
decrease well-being.

Objective We aimed to identify high-risk disorder
profiles for lower well-being and well-being decline
under stress, modelling COVID-19 as a natural
experiment.

Methods The global Collaborative Outcomes Study on
Health and Functioning during Infection Times survey
assessed the World Health Organization-Five Well-being
Index (WHO-5) (0—100) retrospectively pre-pandemic
and intra-pandemically. Mixed-effects models, controlling
for demographic/pandemic-related covariates, examined
coprimary outcomes: total pre-pandemic WHO-5 and
pre-to-intra-pandemic change (estimating B); pre-
pandemic WHO-5 <50, new pre-to-intra-pandemic
WHO-5 <50and WHO-5 decrease =10 (estimating
ORs+95% Cls). Fixed effects were self-reported somatic
and psychiatric diagnoses and within-and-across
multimorbidities.

Findings Altogether, 121066 adults (female=64.0%,
white=69.0%, age=42.0+15.9 years, countries=155)
with illnesses (any=49.8%/somatic=44.8%/
psychiatric=16.3%) and multimorbidities (any=32.8%/
somatic=27.3%/psychiatric=7.4%/somatic-
psychiatric=10.8%) were analysed. Well-being was
2-3-fold worse with psychiatric disorders (pre-
pandemic: autism-spectrum disorder (B=—7.00+2.93/
OR=1.27-2.65), schizophrenia/schizoaffective disorder
(B=—5.39+3.42/0R=1.09-2.64); pre-to-intra-pandemic:
major depressive disorder (B=—2.45+0.89/0R=1.25-
1.55), post-traumatic stress disorder (B=—1.98+1.42/
OR=1.19-1.67)) versus somatic disorders (pre-
pandemic: diarrhoea (B=—3.29+2.49/0R=1.11-2.15),
chronic skin disease (CSD) (B=—2.53+1.44/0R=1.11—
1.65); pre-to-intra-pandemic: CSD (B=-2.31+1.47/
OR=1.23-1.75), injury (B=-2.22+0.99/0R=1.11-
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Specific somatic and psychiatric illnesses as
well as multimorbidity may impair well-being
and increase stress vulnerability. However,
comparative research on a wide spectrum of
somatic and psychiatric illnesses and specific
multimorbidity profiles in relation to both
overall well-being and its decline under stress
is lacking.

WHAT THIS STUDY ADDS

= In this large-scale global study modelling
COVID-19 as a natural experiment of stress
vulnerability, specific psychiatric and somatic
illnesses were associated with particularly
diminished pre-pandemic well-being as well as
pre-to-intra-pandemic well-being decline (skin
disease, chronic pain, depressive and anxiety
disorders, post-traumatic stress disorder).

= Psychiatric diagnoses were associated with
2-3-fold worse pre-pandemic well-being
than somatic diagnoses, and well-being
outcomes were supra-additively worse with
multimorbidity, being up to three times the sum
of individual illness effects.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings identify high-risk diagnostic
groups warranting prioritised prevention and
early intervention during high-stress times and
highlight a need for integrated care models
to treat multimorbidity beyond addressing
individual disorders.

BM) Group
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1.40)). Multimorbidities were associated with non-linear/supra-additive
adverse outcomes beyond single disorders (pre-pandemic: anorexia
nervosa+schizophrenia/schizoaffective disorder (3=—27.58+12.71/
OR=1.41-19.94), inflammatory bowel disease+psychosis
(B=—24.89+10.59/0R=2.68-24.25), stroke-+osteoarthritis
(B=—13.68+7.33/0R=1.23-6.48); pre-to-intra-pandemic:
haemorrhoids+obsessive-compulsive disorder (3=—8.86+6.54/
OR=1.22-5.21), binge-eating disorder/bulimia nervosa-+social anxiety
disorder (3=—6.87+5.49/0R=0.78-2.85), back pain-retinopathy
(B=—6.55+6.54/0R=1.04-4.69)). Dose—response relationships were
observed between the number of disorders and poorer well-being (pre-
pandemic per diagnosis: psychiatric (=—1.22+0.23/0R=1.11-1.17),
somatic (B=—0.21+0.13/0R=1.02—-1.05); pre-to-intra-pandemic per
diagnosis: psychiatric (B=—0.37+0.24/0R=1.04-1.10)).
Conclusions Poor well-being and further decline under stress were
observed particularly with psychiatric illnesses and complex psychiatric
and mixed psychiatric-somatic multimorbidity.

Clinical implications The finding of supra-additive multimorbidity
burden highlights a need for targeted care models, beyond individual
conditions. Vulnerable groups require support during crises, beyond
COovID-19.

BACKGROUND

Somatic and psychiatric illnesses represent major global
burdens. Non-communicable diseases rank among leading
causes of disability-adjusted life years, contributing substan-
tially to global mortality and disability." Psychiatric disorders are
equally burdensome, affecting =1 in 8 people, most commonly
depressive and anxiety disorders.” Beyond single illness, multi-
morbidity is particularly concerning.” Multimorbidity refers
to the co-occurrence of >1 disorder within an individual and
can be grouped into somatic multimorbidity, psychiatric multi-
morbidity and mixed somatic—psychiatric multimorbidity, all of
which are associated with greater functional impairment and
higher healthcare costs than single conditions.> Multimorbidity
is highly prevalent,” with somatic and psychiatric disorders
showing bidirectional relationships.*® Depression and anxiety
especially increase the risk of chronic medical conditions, while
chronic somatic illness is associated with subsequent psychiatric
disorders.*’”

Somatic and psychiatric disorders also impair patient-
reported outcomes (PROs), including quality of life (QoL) and
well-being.” * 7' Accordingly, PROs are gaining importance
in medical research and practice, reflecting a shift beyond
symptom reduction towards patient-centred care.” Well-being
and health overall also show bidirectional relationships, where
illness reduces well-being, while higher well-being is associated
with more favourable illness trajectories.® A 2025 systematic
review (k=552) found the lowest well-being versus the general
population for depression, cancer, epilepsy, Parkinson’s disease,
psoriasis and infertility.” Moreover, systematic reviews suggest a
dose-response relationship between the number of conditions
and poorer PROs, with each additional condition being associ-
ated with poorer outcomes.® '*

Somatic and psychiatric illness and multimorbidity may not
only decrease well-being but also dysregulate stress reactivity,
increasing vulnerability to well-being decline under adversity. >
In 229293 adults across 44 countries, every chronic somatic
condition, and especially multimorbidity, was associated with
higher perceived stress."® Prior research further suggests greater
stress sensitivity in patients with psychiatric disorders.'*™® The
COVID-19 pandemic provided a natural experiment to examine

how illness and multimorbidity shape stress vulnerability."” "

For example, a systematic review and meta-analysis (k=43
studies) found increased anxiety and depression in the general
population during COVID-19, while pre-existing mental disor-
ders were a consistent risk factor for worse mental health."

OBJECTIVE

Prior work has focused on specific disorders or broad multi-
morbidity indices. However, to our knowledge, no prior study
has examined a wide spectrum of illnesses and multimorbidity
profiles in relation to both well-being and its decline under stress.
COVID-19 provided a natural experiment, acting as a common
exogenous stressor across healthy and patient populations.'”
Using data from the Collaborative Outcomes Study on Health
and Functioning during Infection Times (COH-FIT), a global
survey across >150 countries during COVID-19, we examined
well-being across illnesses and multimorbidities.?’ 2! However,
COVID-19 was not the focus of this study. Instead, COVID-19
was modelled as a natural experiment of stress vulnerability by
controlling for pandemic-related covariates."” We hypothesised
poorer well-being outcomes would be associated with (1) overall
somatic/psychiatric illness and multimorbidity versus healthy
comparisons, (2) psychiatric more than somatic disorders,”* (3)
multimorbidity more than single illness and (4) similar disorder
profiles across pre-pandemic and pre-to-intra-pandemic well-
being outcomes.

METHODS
Design and setting
COH-FIT was an anonymous, cross-sectional online survey at
the individual level, with participant ratings within the last 2
weeks of taking the survey and retrospectively for the last 2
weeks prior to the onset of the pandemic in that participant’s
region, translated into 30 languages and conducted across 155
countries in six continents during the COVID-19 pandemic.?**
Data were obtained during the COVID-19 pandemic, from
April 2020 to May 2022. Ethical approval was obtained by
institutional committees in the study investigator’s countries.
The design and methods of the COH-FIT have been described
in detail previously,”® and information relevant for the present
study is described below.

This study is reported in accordance with the Strengthening
the Reporting of Observational Studies in Epidemiology guide-
lines* (online supplemental table S1).

Participants and eligibility

Participants were adults aged =18 years, without an upper age
limit, from countries where the COH-FIT was conducted, who
provided online informed consent. Participants with incomplete
responses to questions relevant to the present analyses were
excluded.

Outcomes and assessments

The central measure of this study was the WHO-5 Well-Being
Index, which captures well-being across five items: (1) positive
mood, (2) vitality, (3) relaxation, (4) restorative sleep and (5)
interest and engagement. ~ Participants rated each item ‘during
the last 2weeks of their regular life’ before the pandemic and
‘during the last 2 weeks’ intra-pandemically on a visual analogue
scale from 0-100.2° *' Based on these ratings, the coprimary
well-being outcomes of this study were defined as: (1) total
pre-pandemic WHO-5 (0-100), (2) pre-pandemic WHO-5
<50 (clinically validated threshold for screening for potential
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depression),'! (3) total pre-to-intra-pandemic WHO-5 change
(pre-to-intra A), with models for this outcome being corrected
for pre-pandemic WHO-5, (4) pre-to-intra-pandemic clini-
cally relevant decrease =10 points corrected for pre-pandemic
WHO-5, with models for this outcome also being corrected for
pre-pandemic WHO-5'" and (S) pre-to-intra-pandemic crossing
of the clinically validated threshold if not already below the
threshold pre-pandemically (from WHO-5 =50 pre-pandemic
to WHO-5 <50 intra-pandemic). Multiple complementary well-
being outcomes were examined to identify cross-outcome predic-
tors and to capture both total continuous well-being change and
validated thresholds.' !

Predictors in this study were single and multimorbid illness
across self-reported somatic and psychiatric diagnoses (‘Have
you ever been diagnosed with a medical disease/mental health
condition by a healthcare professional/doctor or psychologist?
Select all that apply’). Somatic diagnoses were chronic pain
conditions including chronic abdominal pain, chronic lower back
pain, chronic migraine/headache and chronic neck pain, chronic
gastrointestinal disorders (CGID) including chronic constipa-
tion, chronic diarrhoea, inflammatory bowel disease (IBD) and
urinary incontinence, as well as allergy, asthma, cancer, cata-
ract, chronic skin disease (CSD), type 1 diabetes mellitus, type
2 diabetes mellitus (T2DM), emphysema or chronic obstructive
pulmonary disease (COPD), haemorrhoids, hypertension, injury,
liver disease, myocardial infarction/angina pectoris/coronary
heart disease, obesity, osteoarthritis, osteoporosis, peptic ulcer
disease (PUD), renal disease, retinopathy, stroke/cerebrovascular
disease, thyroid disease and varicose veins of the lower extrem-
ities. Psychiatric diagnoses were anorexia nervosa, attention-
deficit/hyperactivity ~ disorder ~ (ADHD), autism-spectrum
disorder (ASD), bipolar disorder, bulimia nervosa/binge eating
disorder, delusional disorder, gambling disorder, generalised
anxiety disorder (GAD), major depressive disorder (MDD),
obsessive-compulsive disorder (OCD), panic disorder, person-
ality disorder, post-traumatic stress disorder (PTSD), problem-
atic use of alcohol, problematic use of substances other than
alcohol, psychosis, schizophrenia/schizoaffective disorder, and
social anxiety disorder.

Multimorbidity was defined as (1) somatic multimorbidity
(intraindividual =2 somatic diagnoses), (2) psychiatric multi-
morbidity (intraindividual =2 mental diagnoses) and (3) mixed
somatic-psychiatric multimorbidity (intraindividual =1 somatic
and =1 psychiatric diagnosis).

Statistical analysis

Baseline demographic, illness and treatment characteristics
were described across the full sample and compared between
participants without any diagnosis versus participants with =1
somatic or psychiatric diagnosis. Categorical measures were
compared using %2 tests. Continuous measures were compared
using Welch’s two-sample t-tests. For the primary analyses, we
used linear mixed-effects models for continuous outcomes (pre-
pandemic WHO-§; pre-to-intra-pandemic WHO-S change), and
logistic mixed-effects models for binary outcomes (pre-pandemic
WHO-5<50; pre-to-intra-pandemic ' WHO-5 change =10;
WHO-5 =50 pre-pandemic to WHO-5<50 intra-pandemic).
Across all outcomes, models included single or multimorbid
illness predictors as fixed effects, with healthy subjects as the
reference group, and a random intercept for country. Model-
ling pre-to-intra-pandemic WHO-5 changes, adjusted for pre-
pandemic WHO-S ratings, captured the same between-group
differences in change as a diagnosis-by-time interaction, while

additionally accounting for regression to the mean. Hence,
for continuous well-being outcomes, negative B-coefficients
(reported as B=xhalf-width of the 95% CI) denote more adverse
outcomes, indicating lower pre-pandemic WHO-5 and greater
pre-to-intra-pandemic ' WHO-5 decreases in patients versus
healthy comparisons; for categorical well-being outcomes, ORs
>1.0 denote more adverse outcomes, indicating higher odds
for meeting clinically relevant pre-pandemic or pre-to-intra-
pandemic thresholds in patients versus healthy comparisons.

All analyses were corrected for age, sex, race and socio-
economic status (SES) (visual-analogue scale 0-100), and for
pandemic-related covariates to examine effects independent of
pandemic-related factors: current or prior COVID-19 infection,
feeling of isolation and level of governmental restriction. For
logistic mixed-effects models, analyses were restricted to multi-
morbidity dyads with =10 outcome events to reduce bias and
instability in parameter estimation. For single illness analyses, all
effects with =10 events in the categorical outcome and p<0.05
were reported, while for multimorbidity analyses, the top 10
dyads with the greatest effects were reported. For the three
coprimary pre-to-intra-pandemic well-being change outcomes
results were reported only if significant changes were observed
across =2 outcomes, further reducing the risk of false-positive
results.

FINDINGS

Sample demographic, illness and treatment characteristics
COH-FIT  comprised 121066 adults (female=64.0%,
age=42.0+15.9 years, white=69.0%, SES=55.9+18.7), of
whom 60733 (50.2%) reported no diagnosis while 60333
(49.8%) reported =1 somatic or psychiatric diagnosis
(table 1). In baseline comparisons, participants with =1 diag-
nosis were older (diagnosis=46.1 years vs no diagnosis=38.0
years, p<0.0001), more female (diagnosis=66.1% vs no diag-
nosis=61.9%, p<0.0001) and more frequently people of
white ethnicity (diagnosis=75.8% vs no diagnosis=62.2%,
p<0.0001). Conversely, the non-diagnosis group comprised
more males (diagnosis=33.2% vs no diagnosis=37.6%) and
more participants of African (diagnosis=2.0% vs no diag-
nosis=3.6%) or Asian descent (diagnosis=13.5% vs no diag-
nosis=25.8%). Compared with subjects without diagnoses,
those with diagnoses also reported more pandemic-related
stressors, including more COVID-19 diagnoses (p=0.0233),
and more family members being diagnosed with (p<0.0001) or
deceased (p<0.0001) due to COVID-19. In unadjusted baseline
analyses, pre-to-intra-pandemic WHO-5 decline was observed
(pre-pandemic=71.2+19.8, intra-pandemic=59.4+24.6),
without overall pre-pandemic difference by diagnosis status
(p=0.12) and small intra-pandemic differences (diagnosis=58.9
vs no diagnosis=60.0, p<0.0001) (table 1).

Pre-pandemic associations with well-being

In main analyses adjusted for age, sex, race, SES and pandemic-
related covariates, participants with any self-reported diagnoses
generally had poorer pre-pandemic well-being versus healthy
comparisons (table 2). Illnesses and multimorbidities with the
poorest well-being outcomes are shown in figure 1. Having any
diagnosis was associated with a lower pre-pandemic WHO-5
(B=—-0.94+0.45, p<0.0001) and higher odds of WHO-5<50
(OR=1.12, 95% CI 1.05 to 1.20, p=0.0009). Having more
diagnoses was associated with a stepwise effect for the number of
diagnoses and lower total WHO-5 (3=—-0.36+0.11, p<0.0001)
and with higher odds of WHO-5<50 (OR=1.05, 95% CI 1.03
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Table 1 Demographic, illness and treatment characteristics
Overall, N=121066 No diagnosis, N=60733 Any diagnosis, N=60333 Comparison
Categorical, n (%), (x? test) Phi (95% CI) P value
Gender
Male 42891 (35.4) 223861 (37.6) 20030 (33.2) 0.05 (0.04 to 0.05) <0.0001***
Female 77487 (64.0) 37582 (61.9) 39905 (66.1)
Non-binary 462 (0.4) 189 (0.3) 273 (0.5)
Transgender or intersex 226 (0.2) 101 (0.2) 125(0.2)
Ethnicity
White 83498 (69.0) 37751 (62.2) 45747 (75.8) 0.17 (0.17 t0 0.18) <0.0001***
African/African-descent 3375 (2.8) 2159 (3.6) 1216 (2.0)
Hispanic 3366 (2.8) 1360 (2.2) 2006 (3.3)
Asian 23795 (19.7) 15640 (25.8) 8155 (13.5)
Mixed 5121 (4.2) 2756 (4.5) 2365 (3.9)
Other 1403 (1.2) 789 (1.3) 614 (1.0)
Prefer not to answer 508 (0.4) 278 (0.5) 230 (0.4)
Migrant 5897 (7.4) 3000 (7.8) 2897 (7.1) 0.01 (<0.01 t0 0.02)  0.0005***
Urbanicity (inhabitants)
Village/rural (<10000) 21415(17.7) 11428 (18.8 9987 (16.6) 0.04 (0.03 to 0.04) <0.0001***
Small city/town (10 000-100 000) 30037 (24.8) 15095 (24.9 14942 (24.8)
Medium city/town (100 000-500 000) 27312 (22.6) 13810 (22.7 13502 (22.4)
Large city/town (over 500 000) 42302 (34.9) 20400 (33.6 21902 (36.3)
Currently employed 74176 (61.3) 37957 (62.5 36219 (60.0) 0.03 (0.02 to 0.03) <0.0001***
Stressors due to COVID-19
COVID-19 diagnosis 5805 (17.2) 2675 (16.7) 3130 (17.6) 0.01 (<0.01t0 0.02)  0.0233*
Job lost 6035 (13.0) 3078 (13.7) 2957 (12.4) 0.02 (0.01 to 0.03) <0.0001***
Family member diagnosed 28898 (24.0) 13057 (21.6) 15841 (26.4) 0.06 (0.05 to 0.06) <0.0001 ***
Family member deceased 6329 (5.2) 2664 (4.4) 3665 (6.1) 0.04 (0.03 to 0.04) <0.0001***
Continuous, mean (SD), (Welch’s two-sample t-test) MD (95% Cl) P value
Age, years (18-114) 42.04 (15.87) 38.03 (14.71) 46.08 (15.97) 8.06 (7.88 to 8.23) <0.0001***
Socioeconomic status (0-100) 55.86 (18.65) 55.79 (18.65) 55.94 (18.66) 0.15(-0.06 t0 0.36)  0.1656
WHO-5 pre-pandemic (0-100) 71.16 (19.82) 71.25 (19.80) 71.07 (19.84) 0.17 (-0.05 t0 0.40)  0.1247
WHO-5 intra-pandemic (0-100) 59.44 (24.58) 59.95 (24.32) 58.93 (24.83) 1.02 (0.74 t0 1.29) <0.0001***
Physical health pre-pandemic (0-100) 78.59 (20.24) 82.01 (18.99) 75.13 (20.86) 6.88 (6.66 t0 7.11) <0.0001***
Physical health intra-pandemic (0-100) 74.02 (22.40) 78.35 (20.82) 69.66 (23.07) 8.68 (8.44 10 8.93) <0.0001***
Pain pre-pandemic (0-100) 24.17 (26.60) 21.18 (26.29) 27.18 (26.57) 6.00 (5.70 to 6.30) <0.0001***
Pain intra-pandemic (0-100) 27.84 (27.89) 23.65 (26.77) 32.06 (28.36) 8.40 (8.09 to 8.72) <0.0001***

Categorical variables were compared using y? tests; continuous variables were compared using Welch's two-sample t-tests. Significance: p<0.05 (*), p<0.005 (**), p<0.0005
(***). Socioeconomic status, physical health and pain were self-rated on a visual analogue scale (0-100).

MD, mean difference; WHO-5, WHO Five Well-Being Index.

to 1.06, p<0.0001). Having a somatic diagnosis was associated
with lower well-being (WHO-5: B=—-0.76+0.47, p=0.0013;
WHO-5<50: OR=1.11,95% CI 1.03 to 1.19, p=0.0036), with
a stepwise effect for the number of somatic diagnoses and poorer
well-being (per somatic diagnosis WHO-5: B=-0.21%0.13,
p=0.0012; WHO-5<50 OR=1.03, 95% CI 1.02 to 1.05,
p=0.0003). Among somatic diagnoses, the lowest pre-pandemic
well-being versus healthy comparisons was observed for chronic
diarrhoea, CSD, obesity, coronary heart disease, IBD, asthma,
chronicabdominal pain, T2DM, chronic lower back pain, chronic
migraine/headache and allergies. Having a psychiatric diagnosis
was associated with lower pre-pandemic well-being (WHO-5:
B=-2.46+0.62, p<0.0001; WHO-5<50 OR=1.31, 95% CI
1.20 to 1.43, p<0.0001), with a stepwise effect for the number
of psychiatric diagnoses and poorer well-being (per psychiatric
diagnosis WHO-5: B=—-1.22+0.23, p<0.0001; WHO-5<50
OR=1.14, 95% CI 1.11 to 1.17, p<0.0001). Among most
psychiatric diagnoses, lower pre-pandemic well-being versus
healthy comparisons was observed for ASD, schizophrenia/

schizoaffective disorder, bulimia nervosa/binge eating disorder,
personality disorder, psychosis, PTSD, MDD, ADHD, anorexia
nervosa, GAD, problematic alcohol use, social anxiety disorder,
bipolar disorder, panic disorder and OCD.

Participants with multimorbidity generally had poorer pre-
pandemic well-being versus healthy comparisons, with greater
effects than single illnesses (table 2). Having any multimorbidity
was associated with lower pre-pandemic well-being (WHO-5:
B=-1.28+0.51, p<0.0001; WHO-5<50 OR=1.19, 95% CI
1.10 to 1.28, p<0.0001).

Somatic multimorbidity was associated with lower pre-
pandemic well-being (WHO-5: f=-0.91+0.55, p=0.0012;
WHO-5<50 OR=1.15, 95% CI 1.06 to 1.25, p=0.0007).
Among somatic multimorbidity dyads, the lowest pre-pandemic
well-being versus healthy comparisons was observed for
stroke+osteoarthritis, chronic diarrhoea+PUD, T2DM+IBD,
asthma+chronic diarrhoea, chronic diarrhoea+urinary incon-
tinence, chronic diarrhoea+liver disease, chronic abdominal
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Well-being Metrics Across Single and Multimorbid lliness Profiles

No diagnosis

Injury

Chronic neck pain

Chronic skin disease

Chronic diarrhea

Post-traumatic
stress disorder

Generalized
anxiety disorder

Bulimia nervosa/
Binge-eating disorder

Autism spectrum
disorder

Chronic abdominal pain
+ Chronic neck pain

Chronic low back pain
+ Retinopathy

Type 2 diabetes
+ Inflammatory bowel disease

Chronic diarrhea
+ Peptic ulcer disease

Major depressive disorder
+ Personality disorder

Major depressive disorder
+ Problematic substance use

Bulimia nervosa/BED
+ Problematic alcohol use

Anorexia nervosa
+ Schizophrenia/Schizoaffective

Asthma
+ Problematic alcohol use

Chronic migraine
+ Problematic alcohol use

Inflammatory bowel disease
+ Problematic substance use

Inflammatory bowel disease
+ Psychosis

Figure 1 Well-being across single and multimorbid somatic and psychiatric illness profiles before and during the COVID-19 pandemic. Heatmap
shows mean World Health Organization-Five Well-Being Index (WHO-5; 0~100) scores pre-pandemic and intra-pandemic, mean pre-to-intra-pandemic
WHO-5 change, and the proportion of participants with WHO-5<50 pre-pandemic and intra-pandemic across single diagnoses and multimorbidity
profiles with the greatest observed effects. Rows are ordered: somatic single illnesses, psychiatric single illnesses, somatic multimorbidity, psychiatric
multimorbidity, mixed somatic-psychiatric multimorbidity. Higher WHO-5 scores indicate better well-being; more negative change values indicate
greater decline. WHO-5<50 denotes low well-being. Values represent unadjusted group means or percentages. BED, binge eating disorder.

pain+urinary  incontinence, incontinence,
T2DM+PUD, and obesity+CSD.

Psychiatric multimorbidity was also associated with
lower pre-pandemic well-being (WHO-5: p=—-3.65%+0.83,
p<0.0001; WHO-5<50 OR=1.54, 95% CI 1.38 to 1.72,
p<0.0001). Among psychiatric multimorbidity dyads, the
lowest pre-pandemic well-being versus healthy compari-
sons was observed for anorexia nervosa+schizophrenia/
schizoaffective disorder, personality disorder+schizo-
phrenia/schizoaffective disorder, bulimia nervosa/binge
eating disorder+problematic alcohol use, anorexia

IBD+urinary

nervosa+psychosis, = OCD+schizophrenia/schizoaffective
disorder, PTSD+schizophrenia/schizoaffective disorder,
bulimia nervosa/binge eating disorder+psychosis, anorexia
nervosa+ASD,  personality  disorder+psychosis  and
ASD+bulimia nervosa/binge eating disorder.

Having mixed somatic-psychiatric multimorbidity was
associated with lower pre-pandemic well-being (WHO-5:
B=-2.49%0.72, p<0.0001; WHO-5<50 OR=1.37, 95%
CI 1.24 to 1.51, p<0.0001). Among mixed multimor-
bidity dyads, the lowest pre-pandemic well-being versus
healthy comparisons was observed for IBD+psychosis,
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IBD +problematicuse of substances other than alcohol,
chronic constipation+problematic alcohol use, cata-
ract+personality disorder, osteoporosis+personality
disorder, chronic diarrhoea+psychosis, emphysema/
COPD+personality disorder, stroke+PTSD, chronic diar-
rhoea+problematic alcohol use and stroke+GAD.

Pre-to-intra-pandemic associations with well-being decrease
Participants with self-reported diagnoses generally showed
greater pre-to-intra-pandemic well-being decrease versus healthy
comparisons (table 3). Having any diagnosis was associated with
greater pre-to-intra-pandemic well-being decrease (WHO-5
change: B=-0.54+0.46, p=0.0226; WHO-5 decrease =10:
OR=1.05, 95% CI >1.00 to 1.11, p=0.0322; WHO-5=50pre
to WHO-5<50 intra: OR=1.10, 95% CI 1.04 to 1.17,
p=0.0007). Having more diagnoses was associated with a step-
wise effect for the number of diagnoses and greater WHO-5
decrease (per diagnosis WHO-5 change: B=-0.13+0.10,
p=0.0119; WHO-5=50pre to WHO-5<50 intra: OR=1.02,
95% CI 1.01 to 1.04, p=0.0005). Having a somatic diagnosis
was associated with greater pre-to-intra-pandemic well-being
decrease (WHO-5 change: B=—-0.54+0.47, p=0.0283; WHO-
5=50pre to WHO-5<50 intra: OR=1.09, 95% CI 1.03 to
1.16, p=0.0036), with no stepwise effect for each additional
somatic diagnosis and worse pre-to-intra-pandemic well-being
outcomes. Among somatic conditions, the greatest pre-to-intra-
pandemic well-being decreases versus healthy comparisons were
observed for CSD, injury, chronic neck pain, chronic lower back
pain and allergies.

Having a psychiatric diagnosis was associated with
greater pre-to-intra-pandemic well-being decrease (WHO-5
change: p=—-1.34%0.64, p<0.0001; WHO-5 decrease =10:
OR=1.14, 95% CI 1.07 to 1.22, p<0.0001; WHO-5=50pre
to WHO-5<50 intra: OR=1.25, 95% CI 1.16 to 1.35,
p<0.0001), with a stepwise effect for the number of psychi-
atric diagnoses and greater well-being decrease (per psychi-
atric diagnosis WHO-5 change: f=-0.37=0.24, p=0.0017;
WHO-5 decrease =10: OR=1.03, 95% CI 1.00 to 1.05,
p=0.0333; WHO-5=50pre to WHO-5<50 intra: OR=1.07,
95% CI 1.04 to 1.10, p<0.0001). Among psychiatric diag-
noses, the greatest pre-to-intra-pandemic well-being decreases
versus healthy comparisons were observed for MDD, PTSD,
panic disorder and GAD.

Participants with multimorbidity generally showed greater pre-
to-intra-pandemic well-being decrease versus healthy compari-
sons (table 3). Having any multimorbidity was associated with
greater pre-to-intra-pandemic well-being decrease (WHO-5
change: B=-0.74+0.53, p=0.0055; WHO-5 decrease =10:
OR=1.09, 95% CI 1.03 to 1.15, p=0.0032; WHO-5=50pre to
WHO-5 <50 intra: OR=1.12, 95% CI 1.05 to 1.20, p=0.0004).

Having a somatic multimorbidity was associated with greater
pre-to-intra-pandemic well-being decrease (WHO-5 change:
B=—-0.76x0.56, p=0.0084; WHO-5 decrease =10: OR=1.07,
95% CI 1.01 to 1.13, p=0.0297; WHO-5=50pre to WHO-
5<50 intra: OR=1.12, 95% CI 1.04 to 1.20, p=0.0017).
Among somatic multimorbidity dyads, the greatest pre-to-intra-
pandemic well-being decreases versus healthy comparisons were
observed for chronic lower back pain+retinopathy, chronic
abdominal pain+chronicneck pain, CSD+thyroid disease,
allergies+CSD, allergies+injury, allergies+thyroid disease and
allergies+asthma. Conversely, several dyads showed associations
in the opposite direction for =1 outcome, including hyperten-
sion+osteoporosis, cancer+T2DM and obesity +stroke.

Having a psychiatric multimorbidity was associated with
greater pre-to-intra-pandemic well-being decrease (WHO-5
change: B=-1.73+0.84, p<0.0001; WHO-5 decrease =10:
OR=1.15,95% CI 1.06 to 1.26, p=0.0016; WHO-5 =50 pre to
WHO-5 <50 intra: OR=1.27, 95% CI 1.14 to 1.40, p<0.0001).
Among psychiatric multimorbidity dyads, the greatest pre-to-
intra-pandemic well-being decreases versus healthy comparisons
were observed for bulimia nervosa/binge eating disorder+social
anxiety disorder, MDD +problematic substance use, MDD+ per-
sonality disorder, MDD+ problematic alcohol use, MDD+PTSD
and GAD+MDD.

Having a mixed somatic-psychiatric multimorbidity was asso-
ciated with greater pre-to-intra-pandemic well-being decrease
(WHO-5 change: B=-1.38+0.73, p=0.0002; WHO-5
decrease =10: OR=1.13, 95% CI 1.05 to 1.22, p=0.0016;
WHO-5=50pre to WHO-5<50 intra: OR=1.22, 95% CI
1.12 to 1.34, p<0.0001). Among mixed multimorbidity dyads,
the greatest pre-to-intra-pandemic well-being decreases versus
healthy comparisons were observed for haemorrhoids+OCD,
asthma+problematic alcohol use, chronic migraine/head-
ache+problematic alcohol use, haemorrhoids+PTSD, haemor-
rhoids+ MDD, injury+MDD, allergy+PTSD, allergy+MDD,
asthma+MDD and hypertension+MDD.

The full list of analysis results is provided in the supplemen-
tary materials (online supplemental tables S2-S11).

DISCUSSION

The main findings of this study modelling COVID-19 as a natural
experiment of induced stress vulnerability across 121066 adults
in 155 countries are (1) somatic and psychiatric illnesses were
consistently associated with poorer pre-pandemic well-being
and greater pre-to-intra-pandemic well-being worsening versus
healthy comparisons; (2) 2-3-fold poorer well-being outcomes
were observed for psychiatric diagnoses than somatic diagnoses;
(3) compared with single diagnoses, multimorbidity was asso-
ciated with marked 2-3-fold poorer well-being outcomes, with
psychiatric and mixed multimorbidity showing a dose-response
relationship between the number of disorders and well-being;
(4) specific diagnoses consistently showed poorer well-being
outcomes, particularly conditions characterised by pain (chronic
abdominal, low back, neck pain, chronic migraine/headache,
injury), social stigma (CSD, CGID, eating disorders), greater risk
for comorbidity (heart disease, obesity, T2DM, MDD, anxiety
disorders) and poor functioning (CGID, stroke, ASD, psychotic
disorders).

These findings can be contextualised by comparison with prior
studies of well-being and stress vulnerability. First, single illness
was associated with poorer pre-pandemic well-being, consis-
tent with prior evidence.®'%%* % Lower QoL has been reported
for CGID*® and CSD,®? obesity, heart disease® and chronic
pain. Obesity is especially associated with somatic and psychi-
atric comorbidity,” and obesity treatment increases QoL while
decreasing psychiatric symptoms.”> Among psychiatric illnesses,
ASD showed the lowest well-being of all disorders (7-point lower
WHO-5 vs healthy comparisons). ASD is associated with low
QoL across the life span, primarily being attributed to comorbid
depression and impaired social functioning.”* Schizophrenia/
schizoaffective disorders were associated with the second-lowest
well-being, consistent with their high burden and reduced stress
resilience in patients.'® '* While present results align with prior
research in individual conditions, direct comparative evidence
quantifying the relative well-being between multiple somatic and
psychiatric illnesses is limited. We found lower well-being for
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Table 3 Continued

WHO-5 decrease (=10) pre-pandemic=50to intra-pandemic<50

WHO-5 score change

OR (95%Cl), P

N (%), per group

168 (30.9)
203 (30.4)
213 (34.7)
544 (32.9)

OR (95%(ClI), P

N (%), per group

279 (43.5)

B (95%Cl), P

Mean (SD), per group

~13.6 (23.1)
~13.1 (232
~13.4 (23.8)
~13.122.7)
~12.4(21.4)

-12.7 (21.0)
All analyses are controlled for age, sex, race and socioeconomic status, current or prior COVID-19 infection, level of isolation and level of governmental restriction. Negative B-coefficients denote greater pre-to-intra-pandemic WHO-5 decrease

patients vs the healthy control group; ORs>1.0 denote higher odds for meeting clinically relevant pre-to-intra-pandemic thresholds. Significance: p<0.05 (*), p<0.005 (**), p<0.0005 (***).

Predictor

1.71 (1.24 t0 2.38), 0.0012**
1.65 (1.22 t0 2.22), 0.0010**
1.48 (1.12 to 1.96), 0.0065*
1.67 (1.38 t0 2.02), 0.0001 ***
1.45 (1.13 to 1.87), 0.0039**
1.64 (1.26 to 2.13), 0.0003***

1.52 (1.14 t0 2.03), 0.0044**
1.50 (1.16 to 1.94), 0.0020**
1.35(1.06 to 1.73), 0.0166*
1.26 (1.07 to 1.50), 0.0069*
1.34(1.08 to 1.66), 0.0086*
1.37 (1.08 to 1.72), 0.0082*

-5.59 (-8.36 to —2.81), <0.0001***
—5.01 (~7.47 to -2.55), <0.0001***

-3.35(-5.72 t0 -0.97), 0.0057*
—3.28 (-4.89 to —1.67), <0.0001***

-3.12 (-5.17 to -1.06), 0.0029**
—2.94 (-5.13 to —0.74), 0.0088*

Haemorrhoids+MDD

Injury+MDD
Allergy+PTSD

362 (44.5)
334 (44.6)
884 (44.5)

Allergy+MDD

267 (31.0)

461 (43.2)
509 (44.5)

Asthma+MDD

316 (32.6)

Hypertension+MDD

ThD, thyroid disease.CAP, chronic abdominal pain; CLBP, chronic low back pain; CM/H, chronic migraine/headache; CNP, chronic neck pain; CSD, chronic skin disease; GAD, generalised anxiety disorder; MDD, major depressive disorder; OCD,

obsessive-compulsive disorder; OR, odds ratio; PAU, problematic alcohol use; PD, personality disorder; PSU, problematic substance use (non-alcohol); PTSD, post-traumatic stress disorder; SAD, social anxiety disorder; T2DM, type 2 diabetes

mellitus; WHO-5, WHO Five Well-Being Index.

CGID, CSD, pain and cardiometabolic conditions, but not for
liver/renal disease, stroke or cancer. Among psychiatric condi-
tions, no significant well-being decrements were observed for
problematic substance use or gambling disorder.

Second, fewer yet similar diagnoses were associated with
greater pre-to-intra-pandemic decreases. CSD, beyond having
the second-lowest pre-pandemic well-being among somatic
disorders, showed the greatest well-being decrease.®® Pain condi-
tions also showed greater well-being deterioration, potentially
from reduced care access during the pandemic.”” Pain may not
only be linked to overall psychopathology,®” but eroded stress
resilience may moderate the negative impact of pain on psycho-
logical outcomes.*®

Psychopathology and stress are bidirectionally linked, with
mental disorders both resulting from and generating stressful
events.” ' Stress was highly prevalent during COVID-19,"
and previous studies suggest pandemic-related worsening of
pre-existing psychiatric conditions.'® Here, controlling for
pandemic-related covariates, MDD, PTSD and anxiety disorders
showed greater well-being decrease. MDD and PTSD increased
the odds of transitioning from WHO-5=50to <50 by 40%
and 41%, respectively. Meta-analyses indicate heightened stress
vulnerability in mood and anxiety disorders," '® with anxiety
potentially mediating later depression through heightened stress
reactivity.”” Importantly, differential effects across diagnoses,
including negative findings, inform well-being-centred clinical
resource allocation.

Third, psychiatric diagnoses were associated with substan-
tially lower pre-pandemic well-being than somatic diagnoses,
with 2-3-fold larger effect sizes. Furthermore, most psychiatric
diagnoses showed significant decrements in well-being (15/18
psychiatric conditions), contrasting several non-significant
results for somatic diagnoses. While direct comparative studies
are rare, prior work shows lower well-being and fewer quality-
adjusted life years for psychiatric vs somatic illness, particu-
larly depressive and anxiety disorders.” Overall, psychiatric
diagnoses were associated with greater pre-to-intra-pandemic
well-being decrease than somatic diagnoses. However, pre-to-
intra-pandemic well-being outcomes did not differ substantially
between top somatic and psychiatric illnesses, indicating stress
vulnerability across both illness domains.™ '

Fourth, multimorbidity was consistently associated with
poorer well-being versus healthy comparisons, with a dose-
response relationship between number of illnesses and poorer
well-being outcomes. Consistent with this finding, prior
evidence shows poorer PROs across somatic,'* psychiatric and
mixed multimorbidity.® * Importantly, multimorbidity was asso-
ciated with disproportionately poorer well-being outcomes
than single illnesses. For example, schizophrenia/schizoaffec-
tive disorder+anorexia nervosa multimorbidity was associated
with ~30-point lower pre-pandemic well-being (scale 0-100),
being up to 3 X thesum of the respective single-illness effects.
Such non-linear, supra-additive effects were most pronounced
for complex multimorbidity dyads with large single illness well-
being decrements (eg, eating+psychotic disorders, multiple
chronic pain conditions, CGID+psychotic disorders). Prior
research has identified specific disorder clusters at risk for poorer
outcomes.® 7 Patients with rare and complex multimorbidities
may be more difficult to treat since clinical evidence and care
pathways are largely developed for single disorders, neglecting
the unique characteristics of uncommon disorder combinations
and leaving patients without well-established treatment strate-
gies. Select somatic dyads (T2DM, stroke, obesity) showed less
pre-to-intra-pandemic decrease versus healthy comparisons,
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likely reflecting floor effects due to already low pre-pandemic
well-being, as observed here, and a reduced impact of additional
stress in patients exposed to sustained stress from these chronic
somatic illnesses.

Fifth, similar disorders showed poorer well-being across
single and multimorbidity analyses (chronic pain, CSD, CGID,
cardiometabolic; MDD, anxiety, eating, psychotic disorders).
However, problematic alcohol and substance use emerged
particularly among multimorbidity analyses for psychiatric and
mixed multimorbidities, consistent with high comorbidity rates
for these disorders.’® Moreover, depression is a central hub
of somatic and psychiatric multimorbidity.* ®7 '* However, its
impact was most pronounced for pre-to-intra-pandemic well-
being decrease rather than for pre-pandemic well-being levels
here, with MDD comorbidity in 10/16 significant adverse
multimorbidity dyads. This suggests that while depression is a
highly prevalent comorbidity in somatic and psychiatric illness,
its adverse impact on well-being may be especially pronounced
under conditions of heightened stress.!s 1¢ 18

The present study has several limitations. First, COH-FIT had
a cross-sectional design with retrospective pre-pandemic ratings,
potentially introducing recall bias. However, prior COH-FIT
analyses indicate acceptable retrospective rating stability.?
Second, diagnoses were self-reported without clinical confir-
mation. While self-report typically biases towards underestima-
tion, potential misclassification must be acknowledged. Third,
binary diagnosis coding limits information on illness severity,
duration or treatment status, while increasing interpretability
and avoiding overfitting in complex models. Fourth, pandemic
exposure, timing and policy responses varied across countries
and over time, introducing heterogeneity in stress exposure.
However, country-level random effects and adjustment for
restriction and infection variables mitigate heterogeneity. Fifth,
while prevalence of several diagnoses varies with age, age-
stratified subgroup analyses were beyond the scope of this study.
Nonetheless, age was adjusted for as a continuous covariate in
all models, partly addressing this bias. Sixth, rare multimorbidity
combinations were excluded via minimum-event thresholds,
potentially excluding high-risk profiles but increasing robustness.
Last, COVID-19 was modelled as a natural experiment, rather
than examining well-being and its decline under stress through
controlled manipulation, limiting causal inference. However,
this global real-world setting provides a unique test opportunity
that is not otherwise feasible in experimental designs or at this
scale.!” Furthermore, all limitations applied equally to all partic-
ipants, including those with self-reported diagnoses and healthy
comparisons. Despite these limitations, to our knowledge, this is
the first study examining a wide spectrum of illnesses and multi-
morbidity profiles in relation to well-being and stress vulnera-
bility using a global natural experiment.

CLINICAL IMPLICATIONS

In this global natural experiment, the poorest well-being
outcomes were observed for psychiatric and mixed multimor-
bidity. The strongest effects were seen for illness profiles marked
by stigma, pain, chronicity, high comorbidity risk and poor
functioning. Multimorbidity was prevalent and associated with
supra-additive burden beyond individual illnesses. However,
most therapies target single disorders rather than addressing the
synergistic disease burdens of multimorbidity. Future research
is needed to develop treatment strategies tailored specifically
to relevant illness combinations. Moreover, PROs should be
treated as distinct care targets beyond symptom reduction.” Last,

the present findings inform well-being-centred clinical resource
allocation by identifying high-risk illness and multimorbidity
profiles, supporting targeted prevention and early intervention
for vulnerable patient groups during future large-scale stressors
beyond COVID-19.
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