
    1Wienand D, et al. BMJ Ment Health 2024;27:1–10. doi:10.1136/bmjment-2024-301021

Original research

ADULT MENTAL HEALTH

Comorbid physical health burden of serious mental 
health disorders in 32 European countries
Dennis Wienand  ‍ ‍ ,1 Lena I Wijnen  ‍ ‍ ,1,2 Daniel Heilig  ‍ ‍ ,1 Christoph Wippel  ‍ ‍ ,1 
Celso Arango  ‍ ‍ ,3 Gitte M Knudsen  ‍ ‍ ,4,5 Guy M Goodwin  ‍ ‍ ,6 Judit Simon  ‍ ‍ 1,6

To cite: Wienand D, 
Wijnen LI, Heilig D, et al. BMJ 
Ment Health 2024;27:1–10.

	► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (https://​doi.​
org/​10.​1136/​bmjment-​2024-​
301021).
1Department of Health 
Economics, Center for Public 
Health, Medical University of 
Vienna, Vienna, Austria
2Faculty of Health, Medicine 
and Life Sciences, Maastricht 
University, Maastricht, The 
Netherlands
3Department of Child and 
Adolescent Psychiatry, Institute 
of Psychiatry and Mental Health, 
Hospital General Universitario 
Gregorio Marañón, IiSGM, 
CIBERSAM, School of Medicine, 
Universidad Complutense, 
Madrid, Spain
4Neurobiology Research Unit, 
Copenhagen University Hospital, 
Copenhagen, Denmark
5Institute of Clinical Medicine, 
University of Copenhagen, 
Copenhagen, Denmark
6Department of Psychiatry, 
University of Oxford, Oxford, UK

Correspondence to
Dennis Wienand, Department 
of Health Economics, Center 
for Public Health, Medical 
University of Vienna, Vienna, 
Austria; ​dennis.​wienand@​
meduniwien.​ac.​at

Received 31 January 2024
Accepted 22 March 2024

© Author(s) (or their 
employer(s)) 2024. Re-use 
permitted under CC BY-NC. 
Published by BMJ.

Open access

ABSTRACT
Background  Mental health disorders (MHDs) are 
associated with physical health disparities, but underlying 
excess risk and health burden have not yet been 
comprehensively assessed.
Objective  To assess the burden of comorbid physical 
health conditions (PHCs) across serious MHDs in Europe.
Methods  We estimated the relative prevalence risk 
of PHCs associated with alcohol use disorders (AUD), 
bipolar disorder (BD), depressive disorders (DD) and 
schizophrenia (SZ) across working-age populations of 
32 European countries in 2019 based on a targeted 
literature review. Excess physical health burden was 
modelled using population-attributable fractions and 
country-level prevalence data.
Findings  We screened 10 960 studies, of which 41 
were deemed eligible, with a total sample size of over 
18 million persons. Relative prevalence of PHCs was 
reported in 54%, 20%, 15%, 5% and 7% of studies, 
respectively, for SZ, DD, BD, AUD or mixed. Significant 
relative risk estimates ranged from 1.44 to 3.66 for BD, 
from 1.43 to 2.21 for DD, from 0.81 to 1.97 for SZ and 
3.31 for AUD. Excess physical health burden ranged 
between 27% and 67% of the total, corresponding to 
84 million (AUD), 67 million (BD), 66 million (DD) and 
5 million (SZ) PHC diagnoses in Europe. A 1% reduction 
in excess risk assuming causal inference could result in 
two million fewer PHCs across investigated MHDs.
Conclusions  This is the first comprehensive study 
of the physical health burden of serious MHDs in 
Europe. The methods allow for updates, refinement and 
extension to other MHDs or geographical areas.
Clinical implications  The results indicate potential 
population health benefits achievable through more 
integrated mental and physical healthcare and 
prevention approaches.

BACKGROUND
Mental health disorders (MHDs) are considered 
among the leading causes of disease burden glob-
ally. Within the working-age population, the disease 
burden attributed to depressive disorders and 
alcohol use disorders, as well as schizophrenia, has 
been on the rise since 1990 and these were within 
the 25 largest causes of disability-adjusted life 
years in 2019.1 Recent studies even suggest these 
estimates for the burden of mental illnesses to be 
underestimated.2 Moreover, it has been established 
that people with MHDs have worse physical health 
than the general population and that MHDs are 

associated with an increased risk of onset of chronic 
physical health conditions (PHCs).3 A recent meta-
analysis showed a higher incidence of cardio-
vascular diseases in patients with severe mental 
illnesses versus controls.4 Another study found 
that the prevalence of many physical disorders was 
higher in individuals with MHDs.5 However, phys-
ical diseases themselves also increase the incident 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ People with mental health disorders experience 
worse physical health compared with the 
general population and have an increased 
risk for physical comorbidity; however, the 
magnitude of the associated physical health 
burden remains unknown.

WHAT THIS STUDY ADDS
	⇒ This study provides the first comprehensive 
synthesis, estimation and visualisation of 
the excess physical health burden associated 
with alcohol use disorders (AUD), bipolar 
disorder (BD), depressive disorders (DD) and 
schizophrenia (SZ) across all International 
Statistical Classification of Diseases and Health 
Related Problems 10th Revision categories in 
the European working-age population.

	⇒ Excess physical health diagnoses associated 
with AUD, BD, DD and SZ were estimated at 
84 million, 67 million, 66 million and 5 million 
among those aged 20–64 years in Europe in 
2019, respectively.

	⇒ Any 1% reduction in the identified excess 
annual prevalence risks of physical health 
conditions could lead to overall two million 
fewer physical health diagnoses associated with 
AUD, BD, DD and SZ.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The estimates unequivocally demonstrate the 
potential value and broader population health 
benefits of investing into improved and closely 
integrated mental and physical healthcare 
approaches.

	⇒ The study reveals major limitations in the 
existing epidemiological evidence and the key 
areas needing improvement for refined, fully 
Europe-specific estimates.
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risk of MHDs.6 This reciprocal association further contributes 
to the multimorbidity of MHDs and PHCs.7

Individuals with MHDs also experience excess mortality, 
which constitutes a major public health challenge.8 In Scandi-
navia, for example, reductions in life expectancy from age 15 
were estimated to be 20 and 15 years less for male and female 
patients, respectively.9 These excess deaths are primarily driven 
by more frequent and potentially preventable PHCs.5 10 A recent 
large umbrella review demonstrated that MHDs increase the 
risk of poor clinical outcomes for PHCs, including all-cause and 
disease-specific mortality, particularly for alcohol use disorders, 
depressive disorders and schizophrenia.11 Poor mortality-related 
outcomes are further explained as comorbid PHCs are associated 
with increased risks for suicidal ideation12 and suicide attempts13 
in people with MHDs.

The underlying reasons for such physical health disparities 
vary by physical comorbidity disease area and MHD. One of 
the most influential psychological and biological factors in the 
bidirectional pathophysiology of comorbid MHDs and PHCs is 
distress/stress, for instance linked to immune-mediated inflam-
mation.14 15 Other factors are lifestyle-related, with tobacco 
dependency and low levels of physical activity considered widely 
problematic across individuals with MHDs.16 Several medi-
cations commonly prescribed to individuals with MHDs have 
further adverse effects on physical health. For example, several 
second-generation antipsychotics may contribute to the risk of 
developing metabolic syndrome and cardiovascular comorbid-
ities.17 Further disparities may be explained by physical health 
needs among patients with severe MHDs being frequently 
ignored by themselves and healthcare providers, leading to 
reduced access to and utilisation of physical healthcare. For 
example, while cancer mortality is increased in patients with 
mental disorders, cancer screening is used less frequently, leading 
to potential suboptimal diagnosis of cancer cases.18 The frag-
mentation of mental health services and other medical services is 
another major factor worsening these disparities.19 In addition, 
another cause of ill physical health may be genetic cosegrega-
tion.20 Physical health disparities are further associated not only 
with diagnosed disorders, but psychiatric symptoms.20 Another 
recent large report summarised common physical comorbidity 
areas across different MHDs and highlighted the lack of system-
atic meta-analytic research across several specific disease areas, 
for example infectious diseases or respiratory comorbidities.21

The direct economic losses associated with MHDs have been 
estimated at US$5 trillion globally, ranging from 4% of the 
national gross domestic products for Sub-Saharan Africa to 8% 
in North America.2 Additional economic losses are pertinent 
due to excess physical comorbidity since the increased phys-
ical health burden associated with MHDs contributes to more 
frequent and intensive use of healthcare resources, and thus 
costs, as shown by a recent large systematic review, ranging from 
+6% to +320% and from +14% to +614%, respectively, with 
profound variations across primary MHDs and types of care.22

Objective
Despite the existing evidence for elevated levels of specific phys-
ical comorbidities and their costs in people with MHDs, so far 
little is known about the overall level of physical health burden 
disparity. The overarching aim of this study was to comprehen-
sively estimate the excess physical health burden associated with 
selected serious MHDs prevalent within the working-age popu-
lation in Europe. For this purpose, we conducted a comprehen-
sive evidence synthesis and modelling exercise based on excess 

risk data from the published literature and baseline population-
level prevalence data from the Global Burden of Disease (GBD) 
2019 study.

METHODS
Data sources
Relative risks of PHCs for selected MHDs
Evidence on the relative risk (RR) of PHCs in individuals with 
selected MHDs based on point prevalence (or close approxima-
tion up to 1 year) was retrieved from the literature and synthe-
sised quantitatively. Selected MHDs were alcohol use disorders 
(AUD), bipolar disorder (BD), depressive disorders (DD) and 
schizophrenia (SZ). International Statistical Classification of 
Diseases and Health Related Problems 10th Revision (ICD-10) 
codes reflecting AUD (F10.2–F10.8, G31.2, X65–X65.9, Y15–
Y15.9), BD (F30–F31.9, F34.0), DD (F32–F33.9, F34.1) and 
SZ (F20–F25.9) were used to identify and categorise MHD 
diagnoses. We conducted a targeted literature review employing 
MeSH term-based literature searches by the 4 primary MHDs 
combined with 16 common comorbidity categories and the 
MeSH term of comorbidity to identify records in PubMed 
published from January 2000 to November 2022 (online supple-
mental appendix A). Additionally, we deployed a backward pearl 
growing approach by reviewing the reference lists of full text-
screened studies, including literature reviews and meta-analyses. 
Included publications were primary studies that had aggregated 
risk or prevalence measures of PHCs (all ICD-10 chapters except 
‘V Mental and behavioural disorders’) for working-age adults 
(18–65 years) with a diagnosis of a selected MHD versus those 
without. Excluded studies had no available full text; focused on 
paediatric (<18 years) or older age populations (>65 years), 
or had no extractable risk estimates for the working-age adult 
population; reported only incidence-based measures; reported 
only longer (>1 year) or lifetime prevalence estimates; provided 
no statistical dispersion measures allowing further quantitative 
synthesis; reported sample sizes deemed too small for the current 
study (n <1000); included non-random study populations (eg, 
veterans); reported duplicate estimates from the same study; or 
reported the PHC as clearly preceding the given MHD. System-
atic literature reviews and meta-analyses were retrieved for the 
pearl growing step. No explicit restrictions were made based on 
study design or publication language prior to the search. The 
study selection process was according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.23 Screening and data extraction were carried out by 
two researchers independently. Discrepancies were resolved by 
discussion, or in case of no decision through a third reviewer. 
Inclusion and exclusion criteria were carefully devised to limit 
the risk of bias. At full-text screening stage, we systematically 
assessed study quality using the Joanna Briggs Institute’s crit-
ical appraisal checklist for studies reporting prevalence data to 
ensure that only studies with a fully positive quality appraisal 
were included.24

Population prevalence of selected MHDs and PHCs per country for 
the working-age population
We synthesised population-level cross-sectional disease prev-
alence data retrieved from the 2019 GBD database25 for the 
European Union 27 Member States, plus Iceland, Liechtenstein, 
Norway, Switzerland and the UK, with a total working-age 
population of 312 528 667 in 2019.26 The 2019 GBD project is 
the most comprehensive epidemiological study providing disease 
burden estimates for 369 different causes linked to ICD-10 codes 
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across 204 countries worldwide.1 GBD data were mapped for 
all relevant 32 European populations aged 20–64. We obtained 
population estimates for a given age range per country from the 
European Statistical Office (EuroStat).26

Data analysis
Synthesis of RRs
We categorised RR estimates by ICD-10 categories of PHCs and 
conducted random-effects meta-analyses, quantitatively synthe-
sising the evidence on the RR of PHCs among persons with a 
selected MHD compared with matched controls without the 
given MHD. Where necessary, ORs retrieved from the literature 
were approximated to RRs.27

Estimation of physical health burden at the population level
‘Total’ PHC diagnoses for the selected MHD populations were 
modelled at country level in two parts. ‘Expected’ PHC diag-
noses were defined as diagnoses that would occur at similar 
rates as in the population without the given MHD, and were 
based on baseline point prevalence rates from the GBD study 
for year 2019. ‘Excess’ PHC diagnoses were defined as the 
difference between the number of diagnoses occurring at rates 
of the specific RR levels synthesised for the given MHD popu-
lation and their expected baseline levels, and could be posi-
tive or negative. Excess diagnoses were calculated using the 
population-attributable fractions (PAF) method. PAF is defined 
as the proportional (%) change in disease burden that may be 
achievable if the exposure of interest was reduced to an alter-
native ideal exposure scenario, while other risk factors in the 
population remain unchanged.28 We estimated PAFs based on 
the summary RRs and the corresponding 95% CIs synthesised in 
the meta-analyses together with obtained working-age popula-
tion sizes and matching disease prevalence data by PHC groups 
within each selected MHD population using the formula by 
Miettinen.29 Additionally, we modelled scenarios of potential 
reductions of 5%, 10% and 50% in the excess PHC risk levels 

of MHDs and their resulting hypothetical population health 
impacts.

Data analyses and visualisations were conducted using Micro-
soft Excel V.2016 and R V.4.2.2. All study data are available from 
public sources or provided within this publication.

RESULTS
RR of PHC prevalence associated with selected MHDs
A PRISMA flow chart of the review process is available in online 
supplemental appendix B. In total, 10 960 records were identi-
fied in the initial literature search of risk evidence, of which 213 
records were deemed eligible for full-text screening. From the 
reference list search of these studies, an additional 374 records 
were included for full-text screening. Following all eligibility 
checks, 41 records were included for quantitative synthesis to 
estimate the RRs by given ICD-10 PHC categories, with a total 
sample size of 18 954 315. Most included studies were from 
Taiwan (n=11, 27%), the UK (n=8, 20%) or the USA (n=8, 
20%). The frequency of assessed primary MHDs was 54% 
(n=22) for SZ, 20% (n=8) for DD, 15% (n=6) for BD and 5% 
(n=2) for AUD, while 7% (n=3) reported on multiple MHDs. 
Most included studies reported point prevalence (n=33, 80%). 
The risk estimates were most frequently either fully adjusted 
(n=19, 46%) or unadjusted (n=41%), and fewer adjusted for 
basic sociodemographic characteristics (n=4, 10%). Details of all 
included studies are available in online supplemental appendix 
C, while figure 1 shows the inter-relation of the main study char-
acteristics. An overview of the RR results by ICD-10 chapters is 
presented in figure 2 and in online supplemental appendix D. 
The following sections present the main RR findings by indi-
vidual MHDs.

Alcohol use disorders
For AUD, only one comparison resulted in a significant RR esti-
mate. A risk increase, more than threefold, was obtained for 
‘XI Diseases of the digestive system’ (RR=3.31; 95% CI 1.84 

Figure 1  Inter-relation between main study characteristics. AUD: alcohol use disorders; BD: bipolar disorder; DD: depressive disorders; SZ: 
schizophrenia.
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Figure 2  Levels of excess physical health condition risks by ICD-10 chapters. I: certain infectious and parasitic diseases; II: neoplasms; III: diseases 
of the blood and blood-forming organs and certain disorders involving the immune mechanism; IV: endocrine, nutritional and metabolic diseases; 
VI: diseases of the nervous system; VII: diseases of the eye and adnexa; VIII: diseases of the ear and mastoid process; IX: diseases of the circulatory 
system; X: diseases of the respiratory system; XI: diseases of the digestive system; XII: diseases of the skin and subcutaneous tissue; XIII: diseases 
of the musculoskeletal system and connective tissue; XIV: diseases of the genitourinary system; XV: pregnancy, childbirth and the puerperium; XVII: 
congenital malformations, deformations and chromosomal abnormalities; XVIII: symptoms, signs and abnormal clinical and laboratory findings, not 
elsewhere classified; XIX: injury, poisoning and certain other consequences of external causes; XX: external causes of morbidity and mortality; XXI: 
factors influencing health status and contact with health services.
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to 5.97). Small, non-significant increases were estimated for ‘X 
Diseases of the respiratory system’, ‘IV Endocrine, nutritional 
and metabolic diseases’, ‘IX Diseases of the circulatory system’ 
and ‘XIV Diseases of the genitourinary system’ (figure 2).

Bipolar disorder
For BD, the largest increases, more than threefold, were found 
for diagnoses in the categories ‘I Certain infectious and parasitic 
diseases’ (RR=3.66; 95% CI 1.51 to 8.88) and ‘VI Diseases of 
the nervous system’ (RR=3.35; 95% CI 2.20 to 5.10). The risks 
more than doubled for diagnoses of ‘XI Diseases of the diges-
tive system’ (RR=2.23; 95% CI 1.61 to 3.09), ‘X Diseases of 
the respiratory system’ (RR=2.10; 95% CI 1.61 to 2.74) and 
‘XIV Diseases of the genitourinary system’ (RR=2.03; 95% CI 
1.52 to 2.71). In the case of ‘IV Endocrine, nutritional and meta-
bolic diseases’ (RR=1.82; 95% CI 1.56 to 2.12), ‘XIII Diseases 
of the musculoskeletal system and connective tissue’ (RR=1.62; 
95% CI 1.11 to 2.38), ‘IX Diseases of the circulatory system’ 
(RR=1.61; 95% CI 1.18 to 2.21) and ‘III Diseases of the blood 
and blood-forming organs and certain disorders involving the 
immune mechanism’ (RR=1.44; 95% CI 1.27 to 1.63), excess 
risks varied between 44% and 82%, respectively. No significant 
risk difference was found for ‘II Neoplasms’ (figure 2).

Depressive disorders
For DD, the RR was more than twofold for ‘X Diseases of the 
respiratory system’ (RR=2.21; 95% CI 1.26 to 3.88), and nearly 
doubled for ‘XIII Diseases of the musculoskeletal system and 
connective tissue’ (RR=1.83; 95% CI 1.37 to 2.44), ‘IX Diseases 
of the circulatory system’ (RR=1.45; 95% CI 1.25 to 1.69), ‘II 
Neoplasms’ (RR=1.43; 95% CI 1.17 to 1.77) and ‘IV Endo-
crine, nutritional and metabolic diseases’ (RR=1.43; 95% CI 
1.30 to 1.57) (figure 2).

Schizophrenia
For SZ, the largest increase in PHC risks was identified for ‘VI 
Diseases of the nervous system’ (RR=1.97; 95% CI 1.21 to 
3.22). Further substantially increased risk estimates were found 
for ‘XII Diseases of the skin and subcutaneous tissue’ (RR=1.57; 
95% CI 1.02 to 2.41), ‘IV Endocrine, nutritional and metabolic 
diseases’ (RR=1.50; 95% CI 1.28 to 1.76), ‘III Diseases of the 
blood and blood-forming organs and certain disorders involving 
the immune mechanism’ (RR=1.47; 95% CI 1.21 to 1.79) and 
‘X Diseases of the respiratory system’ (RR=1.33; 95% CI 1.17 
to 1.51). The risk estimate for ‘II Neoplasms’ (RR=0.81; 95% CI 
0.76 to 0.87) decreased by approximately 19%. For ‘I Certain 
infectious and parasitic diseases’, ‘XI Diseases of the digestive 
system’, ‘XIV Diseases of the genitourinary system’, ‘VII Diseases 
of the eye and adnexa’, ‘IX Diseases of the circulatory system’, 
‘VIII Diseases of the ear and mastoid process’ and ‘XIII Diseases 
of the musculoskeletal system and connective tissue’, the changes 
in risks were smaller and inconclusive (figure 2).

Physical health burden at the population level
Based on the latest GBD data, we estimated a total number of 
1 416 751 867 PHC diagnoses within the 312.5 million work-
ing-age populations of the included 32 European countries in 
year 2019 (table 1). The number of the total and excess PHC 
diagnoses associated with the selected MHDs based on the PAF 
estimates is reported by ICD-10 chapters in table  1. Online 
supplemental appendix E provides an overview of the mean, 
minimum and maximum PAFs estimated across the 32 Euro-
pean countries. Furthermore, we provide information on the 

excess physical health burden by country in online supplemental 
appendix F. The following is a short summary of the main results.

We estimated 83 965 058 excess PHC diagnoses associated 
with AUD, 48% linked to ‘XI Diseases of the digestive system’ 
and 42% linked to ‘VI Diseases of the nervous system’ (table 1). 
For BD, we estimated 66 817 245 excess PHC diagnoses, 45% 
linked to ‘XX External causes of morbidity and mortality’, 16% 
linked to ‘VI Diseases of the nervous system’ and 12% linked 
to ‘XI Diseases of the digestive system’ (table 1). For DD, the 
number of excess PHC diagnoses across all ICD-10 chapters was 
estimated at 66 222 801 in the European working-age popula-
tion in year 2019. Of these, 37% were linked to ‘VI Diseases of 
the nervous system’ and 33% were linked to ‘XI Diseases of the 
digestive system’ (table 1). The number of excess PHC diagnoses 
associated with SZ was 4 931 564, 39% linked to ‘VI Diseases 
of the nervous system’, 17% linked to ‘I Certain infectious and 
parasitic diseases’ and 16% linked to ‘XI Diseases of the diges-
tive system’ (table 1).

A reduction by 1% in the identified excess prevalence risks of 
PHCs may lead to a decrease in the physical health disparities 
by 0.85% for AUD, 0.86% for BD, 0.91% for DD and 0.99% 
for SZ. When comparing the estimated excess PHC diagnoses 
with scenarios of potential reductions in the underlying excess 
risks by 5%, 10% and 50%, excess PHC diagnoses were reduced 
by 3 590 230, 7 234 468 and 38 511 971 for AUD; 2 900 905, 
5 838 423 and 30 821 458 for BD; 3 019 492, 6 066 849 and 
31 502 250 for DD; and 244 993, 490 151 and 2 457 410 for SZ, 
respectively (figure 3). A full overview of the effects of different 
levels of potential excess risk reductions per ICD-10 chapter is 
available in online supplemental appendix G.

DISCUSSION
This is the first comprehensive synthesis and estimation of the 
physical health burden associated with frequent serious MHDs 
in Europe. We identified elevated risks for almost all available 
PHC categories based on existing literature, although some of 
these did not reach statistical significance. A conclusive RR of 
3.3 (‘XI Diseases of the digestive system’) was estimated for 
AUD, while conclusive ranges of RRs varied on average between 
1.4 (‘III Diseases of the blood and blood-forming organs and 
certain disorders involving the immune mechanism’) and 3.7 (‘I 
Certain infectious and parasitic diseases’) for BD, between 1.4 
(‘IV Endocrine, nutritional and metabolic diseases’) and 2.2 (‘X 
Diseases of the respiratory system’) for DD, and between 0.8 
(‘II Neoplasms’) and 2.0 (‘VI Diseases of the nervous system’) 
for SZ.

When extrapolating the synthesised levels of risk to the Euro-
pean working-age adult population with the given MHDs in 
year 2019, the number of PHC diagnoses associated with AUD, 
BD, DD and SZ was estimated at around 84 million, 67 million, 
66 million and 5 million across all ICD-10 categories, respec-
tively. These estimates reflect risk associations and not causality; 
therefore, we separately modelled potential partial % risk reduc-
tions and their expected population-level physical health effects. 
A 1% reduction in the excess prevalence risk across all comorbid 
physical conditions would yield an overall 1 941 775 fewer diag-
noses for the four investigated MHDs in Europe.

The results of our study correspond to the findings of previous 
studies focusing on specific individual PHC areas. For example, 
previous meta-analyses estimated comparable increases in risks 
in patients with DD, BD and SZ for cardiovascular diseases.4 We 
were further able to compare our results for endocrine/metabolic 
diseases and found them similar to previous meta-analyses.30 
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Previous individual studies identified both increased and 
decreased risk associations for malignancies depending on the 
specific diagnosis,21 which is likely to explain the observed differ-
ences and overall less conclusive RR results within our analyses 
across selected MHDs for the ICD-10 chapter ‘II Neoplasms’. 
We also identified specific PHC areas where reduced risk was 
suggested for SZ, the same way as previously established, for 
instance, for musculoskeletal diseases31 or specific cardiovas-
cular diseases.4 Furthermore, we estimated highly increased risks 
for liver diseases across selected MHDs, not only for AUD, likely 
related to problematic alcohol use and frequently co-occurring 
AUDs in the case of multiple MHDs.32 Overall, the excess risk 
for PHCs associated with BD was considerably higher compared 
with the other investigated MHDs, likely related to some well-
known medication side effects. For instance, the increased risk 
of genitourinary diseases is in line with a previous study on 
renal disease related to lithium treatment.33 While the obser-
vation that BD carries higher risks of more comorbid physical 
diseases than the other selected MHDs is not a new observation, 
it is reassuring to confirm this and estimate the related health 
impact at the European population level. Our study does not 
allow direct estimation of the potential positive impact of poten-
tially reduced PHCs on suicidal behaviour-related outcomes. 
However, existing literature suggests that reducing the physical 
health burden of MHDs may also have such added health and 
societal benefits.34–36 Therefore, any future extrapolation of the 
current findings aiming to estimate associated mortality impacts 
should also incorporate this aspect.

Our methodology has several strengths as compared with 
previous studies. Comparable studies so far used estimates 
specific to particular countries, cohorts or disease combinations. 
Our approach is not only comprehensive across selected disease 
areas, but also enables international comparability of the esti-
mates across all European countries. Further, we identified risk 
estimates based on international studies that were appraised to 
be of sufficient size and good quality, increasing the reliability of 
the overall RR estimates. For estimation of the excess physical 
health burden, we solely relied on indicators that are available 
across countries internationally. Therefore, methods could be 
easily revised and refined in the future, extended to other disease 
or geographical areas, or used for comparable economic burden 
extrapolations.

The present study is not without limitations. First, due 
to the study’s large scope and the available resources, we 
conducted a targeted literature review that was not prereg-
istered. To limit any potential bias in our estimates due 
to missed relevant studies, we subjected all full-text study 
screenings to additional reference searches and screened all 
identified literature reviews and meta-analyses for further 
relevant primary studies. The review methods followed a 
gold standard selection process according to the PRISMA 
statement, and beyond some specific predefined inclusion 
criteria (eg, large enough and representative sample, exclu-
sion of duplicate estimates from the same sample) eligible 
studies were subjected to quality appraisal at the full-text 
stage. Second, similar to a recent review on the excess 
economic burden of physical comorbidities of MHDs,22 
we found high levels of heterogeneity of the available risk 
evidence pertinent to somewhat different disease categorisa-
tions (especially for DD), study methodologies, and under-
lying sociodemographic and country characteristics. While 
for meta-analyses of specific effect estimates this would 
limit the reliability of the study results, such heterogeneous 
findings are not uncommon in epidemiological synthesis 
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studies.24 Estimates retrieved from prevalence studies and 
included in this synthesis were deemed sufficiently similar 
for pooling. Third, differences in the prevalence of PHCs 
were not routinely available by sex/gender, and diagnoses 
of PHCs were rarely reported according to socioeconomic 
status or by severity of the underlying MHD in a comparable 
way across countries. Therefore, no further refinement of 
the estimates accounting for these potential risk-modifying 
factors was feasible, or could sex-specific cancer estimates 
be included. Fourth, our estimates were based on diagnosed 
PHC cases. It is likely that considerable proportion of the 
comorbid physical health burden of MHDs is not identifiable 
in this way and will remain hidden, including those where 
diagnoses require regular screening attendance or health 
checks (eg, SZ and cancer). Fifth, a large proportion of the 
identified RR estimates originate from studies conducted 
outside Europe, stressing the need for more Europe-specific 
epidemiological evidence for more refined estimates.

Overall, the results highlight the enormous potential added 
value and broader population health benefits of any excess 

comorbid PHC risk reduction efforts for individuals with 
MHDs through, for example, investments into improved 
integrated mental and physical healthcare approaches and 
other targeted policy actions. Developed methods are suit-
able for systematic updates, extension towards other MHDs 
or geographical areas and refinement of the estimates once 
more stratified risk and disease prevalence evidence becomes 
available. Future epidemiological studies should focus on 
better definition and reporting of all diseases by ICD cate-
gories and present more granulated information by disease 
severity, disease co-occurrence and socioeconomic status. 
The provision of detailed information on diagnoses by 
ICD-10 codes in routine or through text mining of electronic 
health records will eventually also aid in determining and 
characterising excess physical health burden more accurately.

CLINICAL IMPLICATIONS
The immediate question posed by the present findings for 
clinical practice is how far primary or secondary prevention 

Figure 3  Population health impact of potential reductions in excess physical comorbidity risks by ICD-10 chapters. I: certain infectious and parasitic 
diseases; II: neoplasms; III: diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism; IV: endocrine, 
nutritional and metabolic diseases; VI: diseases of the nervous system; VII: diseases of the eye and adnexa; VIII: diseases of the ear and mastoid 
process; IX: diseases of the circulatory system; X: diseases of the respiratory system; XI: diseases of the digestive system; XII: diseases of the skin and 
subcutaneous tissue; XIII: diseases of the musculoskeletal system and connective tissue; XIV: diseases of the genitourinary system; XV: pregnancy, 
childbirth and the puerperium; XVII: congenital malformations, deformations and chromosomal abnormalities; XVIII: symptoms, signs and abnormal 
clinical and laboratory findings, not elsewhere classified; XIX: injury, poisoning and certain other consequences of external causes; XX: external causes 
of morbidity and mortality; XXI: factors influencing health status and contact with health services.
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of episodes of MHDs can reduce the burden of PHCs37 and 
how the delivery of physical healthcare can be improved 
in established MHDs. The kind of data we present here is 
essential to making arguments for changing policies towards 
more effective and efficient systems of care for clinical prac-
tice and health policy. The scale of the problem is simply not 
sufficiently appreciated and the potential for significantly 
better outcomes than what we currently accept is a promise 
we should not ignore based on the current findings. Apart 
from prevention, future research should address the presence 
of common risk factors achieved early in life, which may not 
only be genetic.
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