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Summary
Background Mental disorders are associated with premature mortality. There is increasing research examining life
expectancy and years-of-potential-life-lost (YPLL) to quantify the disease impact on survival in people with mental
disorders. We aimed to systematically synthesize studies to estimate life expectancy and YPLL in people with any
and specific mental disorders across a broad spectrum of diagnoses.

Methods In this systematic review and meta-analysis, we searched Embase, MEDLINE, PsychINFO, WOS from
inception to July 31, 2023, for published studies reporting life expectancy and/or YPLL for mental disorders.
Criteria for study inclusion were: patients of all ages with any mental disorders; reported data on life expectancy
and/or YPLL of a mental-disorder cohort relative to the general population or a comparison group without mental
disorders; and cohort studies. We excluded non-cohort studies, publications containing non-peer-reviewed data or
those restricted to population subgroups. Survival estimates, i.e., life expectancy and YPLL, were pooled (based on
summary data extracted from the included studies) using random-effects models. Subgroup analyses and random-
effects meta-regression analyses were performed to explore sources of heterogeneity. Risk-of-bias assessment was
evaluated using the Newcastle–Ottawa Scale. This study is registered with PROSPERO (CRD42022321190).

Findings Of 35,865 studies identified in our research, 109 studies from 24 countries or regions including 12,171,909
patients with mental disorders were eligible for analysis (54 for life expectancy and 109 for YPLL). Pooled life ex-
pectancy for mental disorders was 63.85 years (95% CI 62.63–65.06; I2 = 100.0%), and pooled YPLL was 14.66 years
(95% CI 13.88–15.98; I2 = 100.0%). Disorder-stratified analyses revealed that substance-use disorders had the shortest
life expectancy (57.07 years [95% CI 54.47–59.67]), while neurotic disorders had the longest lifespan (69.51 years [95%
CI 67.26–71.76]). Substance-use disorders exhibited the greatest YPLL (20.38 years [95% CI 18.65–22.11]), followed by
eating disorders (16.64 years [95% CI 7.45–25.82]), schizophrenia-spectrum disorders (15.37 years [95% CI
14.18–16.55]), and personality disorders (15.35 years [95% CI 12.80–17.89]). YPLLs attributable to natural and
unnatural deaths in mental disorders were 4.38 years (95% CI 3.15–5.61) and 8.11 years (95% CI 6.10–10.13;
suicide: 8.31 years [95% CI 6.43–10.19]), respectively. Stratified analyses by study period suggested that the
longevity gap persisted over time. Significant cross-study heterogeneity was observed.

Interpretation Mental disorders are associated with substantially reduced life expectancy, which is transdiagnostic in
nature, encompassing a wide range of diagnoses. Implementation of comprehensive and multilevel intervention
approaches is urgently needed to rectify lifespan inequalities for people with mental disorders.
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Research in context

Evidence before this study
We performed a systematic search in Embase, MEDLINE,
PsychINFO, WOS and Cochran databases from inception to
July-31-2023, for studies investigating life expectancy and/or
years of potential life lost (YPLL) in people with mental
disorders, without language restriction. Key search terms
included those relating to life expectancy/YPLL (e.g., “life
expectancy”, “years of life lost”), and those relating to any
and specific mental disorders (e.g., “mental illness”,
“schizophrenia”, “mood disorder”). We identified one
systematic review assessing life expectancy and YPLL for
people with mental disorders in 24 studies, and two pooled
analyses on life expectancy and YPLL for schizophrenia and
bipolar disorder. Thus, no meta-analysis is currently available
in the literature that synthesized findings and generated
pooled estimates of life expectancy and YPLL for people with
any and specific mental disorders across a wide spectrum of
mental-disorder diagnoses.

Added value of this study
This study is the first meta-analysis to provide synthesized
estimates of life expectancy and YPLL in people with any and
specific mental disorders across a wide range of diagnoses. We
demonstrated that people with mental disorders exhibited

substantially reduced life expectancy relative to the general
population (pooled YPLL of 14.66 years), which was
transdiagnostic in nature, with substance use disorders having
the greatest YPLL, followed by eating disorders,
schizophrenia-spectrum disorders, and personality disorders.
More years of life were lost to unnatural causes, especially
suicide, than to natural causes. Such longevity gap was
observed across countries and persisted over time.

Implications of all the available evidence
Our findings indicate that health disparities experienced by
people with mental disorders have not benefitted equally
from enhanced healthcare and improved life expectancy
compared with the general population, representing a serious
public health concern globally. To rectify the observed lifespan
inequalities associated with mental disorders, health
outcomes of both less common but more severe disorders as
well as of more prevalent but apparently milder conditions
should be adequately addressed. Comprehensive and
multilevel preventive and interventional approaches are
urgently needed to effectively promote physical health and
lower suicide risk in people with mental disorders, with
consequent reduction in avoidable premature mortality.
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Introduction
Mental disorders are highly prevalent and associated
with substantial disability. Data from the Global Burden
of Disease Study estimated that 970 million people (1 in
8 people) worldwide suffered from a mental disorder in
2019,1 and indicated mental disorders as one of the
leading causes of disease burden globally.2 Critically,
evidence has consistently demonstrated excess mortality
in people with a variety of mental disorders, with overall
2–3 times higher risk of premature death than the
general population.3–6 Although suicide is an important
cause of premature mortality in people with mental
disorders, their excess deaths are mainly attributed to
physical diseases.4–6 The differential mortality has per-
sisted or even widened in recent decades.4,7,8 Health
inequalities in people with mental disorders thus
constitute a serious public health concern, and reducing
such mortality gap is considered an international health
priority.9,10

Differential mortality between people with mental
disorders and the general population is frequently re-
ported in relative measures, such as standardised-
mortality-ratio (SMR) and mortality-rate-ratios. Life
expectancy and years of potential life lost (YPLL) are
widely-used alterative measures for excess mortality. Life
expectancy refers to the number of years a person is
expected to live based on the estimate of the average age
at death of the standard population, while YPLL is a life
expectancy-related metric denoting the difference be-
tween the average lifespan of people with the disease of
interest and the general population. Life expectancy
represents an intuitive and readily understandable
health-metric of premature mortality by measuring the
impact of diseases on survival, taking into account the
relative age at which excess mortality occurs. Specifically,
the more pronounced impact on survival by diseases
resulting in excess mortality in younger age groups
(relative to older age groups) can be captured and
quantified by life expectancy and YPLL. A growing body
of studies has adopted life expectancy and YPLL to assess
excess mortality and revealed an appreciable reduction in
lifespan across various mental disorders.7,11–13 Two recent
meta-analyses reported shortened lifespan (YPLL) of 12.8
and 14.5 years in bipolar disorder13 and schizophrenia,11

respectively. Of note, to the best of our knowledge, no
study has systematically reviewed and synthesized find-
ings of life expectancy and YPLL in people with any and
specific mental disorders across a wide spectrum of di-
agnoses. Comprehensive and detailed evaluation of
longevity gaps associated with mental disorders is crucial
for developing effective strategies as well as optimising
resource allocation and healthcare service delivery to
reduce preventable deaths in people with mental
disorders.
www.thelancet.com Vol 65 November, 2023
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Therefore, we conducted a systematic review and
meta-analysis, to provide summary estimates of life ex-
pectancy and YPLL in people with mental disorders,
encompassing a wide range of diagnostic categories.
Importantly, stratified analyses on various mental dis-
orders were performed to quantify the disorder-specific
life expectancy and the associated magnitudes of life-
span reduction. Meta-regression and subgroup analyses
stratified by study characteristics comprising sex, source
of study samples, study period, length of follow-up,
geographic region, method and diagnostic system to
ascertain mental disorders, reference population to
derive YPLL, approach for YPLL calculation, and given
set-age for lifespan estimation were conducted to
explore potential sources of heterogeneity and associa-
tion of these factors with the pooled estimates of these
two health-metrics. Additionally, we investigated YPLL
estimates attributable to natural, unnatural and more
specific causes of death among people with mental
disorders.
Methods
Search strategy and selection criteria
This systematic review and meta-analysis was conducted
and reported in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-analyses14

(PRISMA). The study protocol was prospectively regis-
tered with PROSPERO (CRD42022321190). As this
study was based on published data, no ethical approval
or patient consent was obtained.

We systematically searched Embase, MEDLINE,
PsycINFO, Web of Science, and Cochran database for
articles published from inception to July 31 2023
without language restriction. The search was performed
using the following keywords: (“life expectancy” OR
“lifespan” OR “years of potential life lost” OR “years of
life lost” OR “life years” OR “life years lost” OR “YPLL”
OR “LYL” OR “YLL”) AND (“mental disorder” OR
“mental illness” OR “schizophrenia” OR “psychotic” OR
“mood disorder” OR “affective disorder” OR “bipolar”
OR “manic” OR “depressive” OR “dysthymia” OR
“anxiety” OR “phobia” OR “panic” OR “post-traumatic
stress disorder” OR “obsessive compulsive” OR “OCD”
OR “eating disorder” OR “anorexia nervosa” OR
“bulimia nervosa” OR “binge eating” OR “personality
disorder” OR “attention-deficit hyperactivity disorders”
OR “ADHD” OR “tic disorder” OR “autism” OR
“Asperger” OR “dementia” OR “Alzheimer’s disease”
OR “substance” OR “drug” OR “alcohol”). The full
search strategy for each database is provided in the
Supplementary Table S1. We also hand-checked refer-
ences of all eligible articles and relevant review articles
to identify additional eligible studies. Two authors
(GHSW and JHCL) performed the searches indepen-
dently and then compared the results. Studies were
included if they fulfilled all of the following criteria: (1)
www.thelancet.com Vol 65 November, 2023
included patients of all ages with any mental disorders;
(2) reported data on life expectancy and/or YPLL of a
mental-disorder cohort relative to the general population
or a comparison group without mental disorders; and
(3) cohort studies. We excluded non-cohort studies like
case-control studies, reviews, and meta-analyses. Publi-
cations containing non-peer-reviewed data (e.g., con-
ference abstracts) or those restricted to population
subgroups (e.g., homeless, incarcerated, or military
people) were also excluded. Two authors (GHSW and
JHCL) independently screened titles and abstracts for
relevant studies. Full text of the publications identified
at screening was evaluated independently by two au-
thors (VSCF and RSTC) for inclusion, with disagree-
ments resolved through discussion with two other
authors (JKNC and WCC).

Data analysis
Data were extracted independently by two authors (JKNC
and VSCF), with discrepancies resolved by discussion.
Data extraction included information: first author’s
name, year of publication, study country/region, study
period, data sources, methods to ascertain mental dis-
orders, diagnostic system, sample size of a mental-
disorder cohort, set-age for life expectancy estimation,
reference population to derive YPLL (i.e., general popu-
lation or individuals without any/specified mental dis-
orders), sample size of a reference population (for
studies using the general population as a comparison
group, its sample size was calculated using nationwide
data of the census-based population for the median year
of the study period), approaches to estimate YPLL (life
expectancy/mean age at death), death causes, and esti-
mates of life expectancy and YPLL. For studies where
data were only presented graphically, we extracted the
data from the respective figures. When authors of the
included studies presented data for narrow and broad
mental disorder categories (for example, schizophrenia-
spectrum disorder and schizophrenia), estimates of the
broad category (i.e., schizophrenia-spectrum disorder
instead of schizophrenia in this example) were selected
for analyses regarding any mental disorders. For studies
that derived YPLL estimates of people with mental dis-
orders based on life expectancy of both the general
population and people without any/a specified mental
disorder, we picked the estimates derived using data of
the general population. When studies calculated YPLL
estimates based on life expectancy as well as the mean
age at death of patients with mental disorders, both es-
timates were used in subsequent analyses due to their
methodological differences. In studies that reported
remaining life expectancy at a given set-age (e.g., 15
years), we added this age to the estimate of remaining
life expectancy to obtain an expected age at death. In case
of missing given set-age, the mean age at baseline
assessment was used. In studies that reported multiple
estimates of life expectancy using different set-ages (e.g.,
3
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at birth, 15 years, 25 years, 35 years, etc.), life expectancy
estimate derived from the youngest set-age was selected
for analysis. For studies that reported estimates of people
with mental disorders with and without other comorbid
conditions (e.g., diabetes) relative to the general popu-
lation, we calculated the average life expectancy and
YPLL weighted by the sample size of each study group.
Due to comorbidities, patients can theoretically
contribute data to multiple estimates of life expectancy
and YPLL. We chose to meta-analyse data on a study-
defined basis, whether or not analyses included the pa-
tients only once with their primary diagnosis or whether
they could have contributed to more than one estimate.

YPLL estimates were calculated in two complemen-
tary ways in included studies, based on i) the mean-age-
at-death approach, and ii) life-expectancy-gap approach.
In the mean-age-at-death approach, YPLL is calculated
by subtracting the mean age at the observed death of
people with mental disorders from the life expectancy of
the general population. The mean age at death is
computed by averaging the age at death of people with
mental disorders who died during the study period. In
the life-expectancy approach, YPLL is quantified by
subtracting the estimated life expectancy of people with
mental disorders from that of the general population. To
calculate the life expectancy of people with mental dis-
orders, age-specific mortality rates are used to generate
the total number of person-years contributed by people
with mental disorders during the study period, which is
then weighted by the total number of people with
mental disorders in the study cohort. The two metrics
are complementary, as in the mean-age-at-death, only
patients who dies during the study period are included,
contributing precise age at death estimates, while in the
life-expectancy-gap approach, the entire patient cohort is
used and contributes to the YPLL estimates. When
studies calculated YPLL estimates based on life expec-
tancy as well as the mean age at death of patients with
mental disorders, both estimates were used in subse-
quent analyses due to their methodological differences.
We contacted authors to request data if estimates of life
expectancy or YPLL stratified by sex and the corre-
sponding SEs were not reported in the publication.

Risk-of-bias assessment was independently performed
by two authors (JKNC and RSTC), using the Newcastle–
Ottawa Scale (NOS)15 to address the criteria for selection
(representativeness of the exposed cohort, selection of
non-exposed cohort, ascertainment of study outcome,
study outcome was not present at baseline), comparability
(study controlled for covariates), and outcome (assess-
ment of study outcome, follow-up duration), with dis-
agreements settled through discussion with two other
authors (WCC and CSMW). Following the methodology
of previous meta-analyses,16 studies with NOS scores ≥7
were regarded as being of high quality.

Random-effects models were applied to generate
pooled estimates of life expectancy and YPLL.
Heterogeneity was evaluated using I2 statistic.17 Addi-
tionally, Cochran’s Q-test was performed to assess the
statistical significance for the heterogeneity across
studies. Publication bias was assessed using Egger’s
test,18 with p-values <0.1 considered significant. Sensi-
tivity analysis of Duval and Tweedie’s trim-and-fill pro-
cedure19 was performed when publication bias was
present. To examine potential sources of heterogeneity
in meta-analyses for any mental disorders, subgroup
analyses stratified by specific mental disorders and pre-
specified study characteristics including sex, geographic
regions (continents and countries), study period (cate-
gorized into “before year 2001”, “year 2001–2010” and
“after year 2010”, according to the middle year of the
cohort data collection), data source of mental-disorder
cohorts, length of study follow-up, method ascertaining
mental disorders, diagnostic system, reference popula-
tion for YPLL estimation, and approach to derive YPLL.
Random-effects meta-regression models were then
applied to further explore heterogeneity for pre-specified
study characteristics (i.e., moderators). A series of uni-
variate meta-regression analyses was conducted to
determine whether individual study characteristics could
explain heterogeneity for life expectancy and YPLL esti-
mates. Two multivariable meta-regression models
incorporating all potential moderators were then per-
formed (one model for life expectancy, another for YPLL)
to quantify the proportion of true heterogeneity
explained by the moderators (R2) and the residual het-
erogeneity (I2), and to determine whether the heteroge-
neity could be significantly accounted for by the model
(Qm). To evaluate influence of pre-specified study char-
acteristics (i.e., sex, geographic region, study period, set-
age for remaining life expectancy, approach to derive
YPLL) on life expectancy and/or YPLL for specific mental
disorders, subgroup analyses stratified by these variables
were conducted separately for each disorder. For studies
that did not report SEs of life expectancy/YPLL esti-
mates, we extrapolated the pooled SE from those studies
with reported SEs using a fixed-effect model.11,13,20 For
studies that reported CIs, we converted these to SEs
before inclusion into fixed-effect models.11,13 Meta-
analysis models were performed in R studio (version
4.0.2) with metafor package. For all analyses, except
Egger’s test, p-values <0.05 were considered significant.

Role of the funding source
There was no funding source for this study. WCC,
JKNC, CUC, and CSMW had full access to the data in
the study and had final responsibility for the decision to
submit for publication.
Results
Study characteristics
Of 35,865 records identified, 31,741 were screened and
342 full-text studies were assessed for eligibility.
www.thelancet.com Vol 65 November, 2023
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Fig. 1: PRISMA flow chart for study selection. Abbreviation: YPLL: years of potential life lost.
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Overall, 109 studies5,7,8,12,21–35,36–70,71–100,101–125 were
included in the meta-analysis (54 for life expectancy
and 109 for YPLL) (Fig. 1), comprising 12,171,909
individuals with mental disorders and
34,724,535,980 individuals as the reference population
size (including general population and individuals
without any/specified mental disorders). Individuals
with specific mental disorders were diagnosed with
mood disorders (including depressive disorders and
bipolar disorder; n = 3,912,695), severe mental illness
(primarily including schizophrenia-spectrum disorders
and bipolar disorder; n = 3,407,306), depressive disor-
ders (n = 2,863,936), schizophrenia-spectrum disorders
(n = 2,873,114), neurotic disorders (n = 1,202,764),
substance use disorders (n = 1,097,789), personality
disorders (n = 667,263), behavioural disorders
(n = 208,088), bipolar disorder (n = 203,548), develop-
mental disorders (n = 106,928), eating disorders
(n = 89,841), and dementia (n = 17,308). Reasons of
www.thelancet.com Vol 65 November, 2023
study exclusion and references of excluded studies are
provided in the Supplementary Table S2.

Studies were conducted in the United States (n = 21),
Denmark (n = 20), Sweden (n = 11), United Kingdom
(n = 11), Finland (n = 8), Taiwan (n = 7), Australia
(n = 6), Canada (n = 6), China (n = 4), Italy (n = 4),
Germany (n = 3), Norway (n = 3), Spain (n = 3), France
(n = 2), Hong Kong (n = 2), Japan (n = 2), Brazil (n = 1),
Czech Republic (n = 1), Ethiopia (n = 1), Hungary
(n = 1), India (n = 1), Ireland (n = 1), Israel (n = 1), and
Turkey (n = 1), which belonged to six continents
including Europe (n = 56), North America (n = 28), Asia
(n = 18), Australia (n = 6), Africa (n = 1), and South
America (n = 1). Study periods ranged from 1875 to
2019, which were categorised into “before 2000”
(n = 34), “2001–2010” (n = 62), and “after 2010” (n = 18).
As shown in Supplementary Table S3, data of study
samples were mainly derived from health system case
registers (n = 75). Other data sources included health
5
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center records (n = 18), insurance health database
(n = 7), community survey (n = 7) and combination of
different data sources (n = 2). Lengths of study follow-up
ranged 1–36 years, which were categorised into “1–5
years” (n = 24), “>5–10 years” (n = 31), and “>10 years”
(n = 62). The included studies mainly utilised case
register, administrative database or medical records
(n = 76) to identify cases with mental disorders. Other
methods of case ascertainment included diagnostic
interview (n = 19), receipt of relevant healthcare service
(n = 7) and prescription of relevant medications (n = 5),
self-report (n = 4) and proxy assessment for diagnosis
(n = 3; including use of screening instrument for
cognitive impairment and inspection of injection site for
illicit substance use). Of the 109 studies included in the
meta-analysis of YPLL for any/specific mental disorders,
the majority of studies used the general population
(n = 83) as the reference population for longevity gap
estimation. Twenty studies used individuals without
any/specific mental disorder as a comparison group,
while 11 studies used a specified fixed age (i.e., assumed
average life expectancy of the general population, e.g.,
75 years of age) for comparison to generate YPLL for
individuals with any/specific mental disorder. Con-
cerning approaches to derive YPLL, 42 studies used the
mean age at death of individuals with any/specific
mental disorder, 62 based their calculations on life ex-
pectancy at a given set-age (e.g., at birth, 15 years), and 5
adopted both approaches. Detailed characteristics and
references of individual studies included in the meta-
analysis are summarised in the Supplementary
Tables S4 and S5.

Assessment of study quality
Of these 109 studies, all but one had an NOS score ≥7
(104 scored: 8–9; four scored: 7; and one scored: 6),
indicating that almost all included studies were of high
quality and with low risk of bias. NOS scoring (total and
individual NOS item scores) of each of the included
studies is summarized in Supplementary Table S6.

Meta-analysis and subgroup analyses of life
expectancy
The pooled life expectancy of individuals with any mental
disorders was 63.85 years (95% CI 62.63–65.06,
I2 = 100.0%; Table 1, Fig. 2, Supplementary Table S7). A
longer life expectancy was observed in females with
mental disorders (68.24 years [66.83–69.65], I2 = 100.0%)
than their male counterparts (60.98 years [59.34–62.62],
I2 = 100.0%). The synthesized estimates in subgroup
analyses stratified by source of study samples, length of
follow-up, method to ascertain cases of mental disorders,
and diagnostic system (Supplementary Table S8)
remained largely consistent with those in the original
analysis. Concerning specific types of mental disorders
(Table 1, Fig. 2, Supplementary Table S7), apart from
patients with dementia (75.40 years [72.49–78.31],
I2 = 100.0%) whose illness starts later in life, those with
neurotic disorders had the longest life expectancy (69.51
years [67.26–71.76], I2 = 100.0%), followed by bipolar
disorder (67.30 years [65.29–69.31], I2 = 100.0%)
and schizophrenia-spectrum disorders (63.70 years
[62.13–65.27], I2 = 100.0%). Patients with substance use
disorders had the shortest life expectancy (57.07 years
[54.47–59.67], I2 = 100.0%). Subgroup analyses for each
specific mental disorder according to different set-age
for life expectancy estimation are presented in the
Supplementary Table S7. For geographic regions
(Supplementary Table S9; for countries/regions, see
the Supplementary Table S10), the shortest life expec-
tancy was observed in South America (47.27 years
[47.25–47.29]), followed by Africa (49.25 years
[44.55–53.95]), while the other four continents (i.e., Asia,
Australia, Europe and North America) showed compa-
rable life expectancies (62–69 years) in individuals with
any mental disorders. For study period, life expectancy of
individuals with any mental disorders was lowest “before
2001” (59.86 years [57.70–62.03]), followed by that in
“2001–2010” (64.71 years [63.37–66.05]) and “after 2010”
(72.46 years [68.88–76.04]) (Fig. 3, Supplementary
Table S9). In addition, patients with severe mental
illness and schizophrenia-spectrum disorders showed a
significant increase in life expectancy from “2001–2010”
to “after 2010”. Pooled estimates of life expectancy for
each specific mental disorder across study periods are
reported in the Supplementary Table S9.

Meta-regression of life expectancy
Univariate meta-regression analyses revealed that the life
expectancy estimate for any mental disorders was
significantly associated with sex (Qm = 54.0, p < 0.0001),
source of study samples (Qm = 14.5, p = 0.0018),
geographic region in continents (Qm = 22.4, p < 0.0001)
and study period (Qm = 38.2, p < 0.0001), but not follow-
up duration (Qm = 1.5, p = 0.47), method of case ascer-
tainment (Qm = 0.5, p = 0.79), or diagnostic system
(Qm = 0.1, p = 0.74). A multivariable meta-regression
model accounting for all potential moderators
explained 49.3% of the variance (Qm = 203.8, p < 0.0001),
indicating that there was residual variance due to unac-
counted heterogeneity in life expectancy estimates.

Meta-analysis and subgroup analyses of years of
potential life lost (YPLL)
The pooled YPLL estimate of individuals with any
mental disorders was 14.66 years (95% CI 13.88–15.45,
I2 = 100.0%; Table 1, Supplementary Table S11). A
greater YPLL was observed in males with mental dis-
orders (14.73 years [13.64–15.82], I2 = 100.0%) than
their female counterparts (12.83 years [11.85–13.82],
I2 = 100.0%). The pooled YPLL based on mean-age-at-
death approach was 19.09 years (17.05–21.14), which
was greater than the synthesized estimate of studies
utilising a life-expectancy approach (13.27 years
www.thelancet.com Vol 65 November, 2023
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Mental disorders Life expectancy YPLL

No. of studies Estimate (95% CI) No. of studies Estimate (95% CI)

Any mental disorders

Overall 54 63.85 (62.63–65.06) 109 14.66 (13.88–15.45)

Female 45 68.24 (66.83–69.65) 64 13.14 (12.17–14.12)

Male 46 60.98 (59.34–62.62) 68 14.94 (13.89–15.98)

Dementia

Overall 7 75.40 (72.49–78.31) 12 8.58 (6.32–10.84)

Female 7 76.53 (72.46–80.61) 9 9.88 (6.10–13.67)

Male 7 74.96 (70.92–78.99) 9 8.86 (5.50–12.23)

Substance use disorder

Overall 14 57.07 (54.47–59.67) 33 20.38 (18.65–22.11)

Female 8 59.56 (55.72–63.40) 13 18.37 (16.20–20.54)

Male 9 53.70 (49.93–57.46) 16 18.62 (16.54–20.69)

Severe mental illness

Overall 30 65.10 (63.79–66.42) 56 14.22 (13.23–15.21)

Female 28 69.07 (67.54–70.59) 38 12.83 (11.54–14.12)

Male 28 61.84 (60.19–63.49) 39 14.43 (12.92–15.95)

Schizophrenia-spectrum disorders

Overall 25 63.70 (62.13–65.27) 46 15.37 (14.18–16.55)

Female 22 68.15 (66.31–69.99) 31 13.87 (12.38–15.36)

Male 22 60.92 (59.02–62.82) 32 15.84 (14.01–17.67)

Schizophrenia

Overall 19 63.66 (61.48–65.84) 31 15.22 (13.8–16.65)

Female 15 69.22 (66.81–71.64) 22 13.11 (11.29–14.93)

Male 15 61.69 (59.32–64.06) 22 14.96 (13.33–16.59)

Mood disorders

Overall 22 64.03 (61.99–66.07) 39 12.79 (11.58–14.00)

Female 20 68.99 (66.71–71.27) 24 10.63 (9.52–11.74)

Male 20 61.12 (58.59–63.65) 25 12.77 (11.52–14.03)

Bipolar disorder

Overall 11 67.30 (65.29–69.31) 21 12.47 (10.93–14.01)

Female 10 70.57 (68.75–72.39) 12 11.29 (10.10–12.48)

Male 10 64.80 (62.17–67.44) 13 11.63 (9.66–13.60)

Depressive disorders

Overall 10 61.94 (57.88–66.00) 17 12.80 (11.12–14.48)

Female 9 67.34 (61.98–72.72) 11 10.68 (8.49–12.88)

Male 9 58.95 (53.24–64.65) 12 13.45 (11.33–15.57)

Neurotic disorders

Overall 4 69.51 (67.26–71.76) 11 8.83 (7.55–10.11)

Female 4 73.56 (70.80–76.31) 7 7.88 (5.22–10.54)

Male 4 64.70 (63.29–66.11) 7 10.26 (8.51–12.02)

Eating disorders

Overall NA NA 6 16.64 (7.45–25.82)

Personality disorders

Overall 4 63.51 (60.47–66.55) 11 15.35 (12.80–17.89)

Female 4 66.90 (63.20–70.60) 7 13.30 (10.47–16.13)

Male 4 60.12 (57.05–63.19) 7 15.52 (12.79–18.25)

Developmental disorders

Overall NA NA 5 12.72 (4.50–20.94)

Behavioural disorders

Overall NA NA 4 8.54 (7.73–9.34)

Abbreviations: CI: confidence intervals; NA: not available; YPLL: years of potential life lost.

Table 1: Life expectancy and YPLL of mental disorders.
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Fig. 2: Overall life expectancy of people with specific mental disorder types. Life expectancy of people with mental disorders in Africa, Asia,
Australia, Europe, North America and South America is labelled by colour.
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[12.58–13.96]; Supplementary Table S8). Comparable
YPLL estimates were demonstrated in subgroup ana-
lyses stratified by source of study samples, length of
follow-up, method of case ascertainment, diagnostic
system, and type of reference population to derive YPLL
(Supplementary Table S8). Concerning specific types of
mental disorders (Table 1, Fig. 4, Supplementary
Table S11), YPLL was greatest in substance use
disorders (20.38 years [18.65–22.11], I2 = 100.0%), fol-
lowed by eating disorders (16.64 years [7.45–25.82],
I2 = 100.0%), schizophrenia-spectrum disorders (15.37
years [14.18–16.55], I2 = 100.0%), and personality dis-
orders (15.35 years [12.80–17.89], I2 = 100.0%). This was
followed by YPLLs for depressive disorders (12.80 years
[11.12–14.48], I2 = 100.0%), developmental disorders
(12.72 years [4.50–20.94], I2 = 99.5%) and bipolar
www.thelancet.com Vol 65 November, 2023
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Fig. 2: (continued)

Articles
disorder (12.47 years [10.93–14.01], I2 = 100.0%). Pa-
tients with neurotic disorders (8.83 years [7.55–10.11],
I2 = 100.0%), dementia (8.58 years [6.32–10.84],
I2 = 100.0%), and behavioural disorders (8.54 years
[7.73–9.34], I2 = 83.6%) reported comparatively fewer
YPLL. Subgroup analyses for each specific mental dis-
order stratified by approach for YPLL estimation are
presented in the Supplementary Table S11.

Subgroup analyses stratified by geographic region
(Fig. 4, Supplementary Table S12; for countries/regions,
see the Supplementary Table S13) showed that YPLL
was greatest in individuals with any mental disorders
from Africa (28.40 years [23.70–33.10]) to South Amer-
ica (27.64 years [26.76–28.52]), whereas the other four
continents showed comparable YPLL estimates (12–16
years). Regarding study period, the pooled YPLL for any
mental disorders “before 2001”, within “2001–2010”
and “after 2010” was 17.08 years (15.45–18.71), 13.36
years (12.51–14.21) and 15.74 years (12.87–18.60),
respectively. YPLL estimates for each specific mental
disorder across study periods are summarised in Fig. 3
and the Supplementary Table S12. Concerning YPLL
www.thelancet.com Vol 65 November, 2023
due to specific death cause (Fig. 5, Supplementary
Table S14), individuals with any mental disorders dis-
played the greatest YPLL for unnatural causes (8.11
years [6.10–10.13]), especially suicide (8.31 years
[6.43–10.19]), compared to the general population with
the same death cause. The pooled natural-cause YPLL
for individuals with any mental disorders relative to the
general population was 4.38 years (3.15–5.61), with
endocrine/metabolic diseases, digestive diseases and
infectious diseases showing relatively greater YPLL es-
timates compared with other natural causes.

Meta-regression of years of potential life lost
(YPLL)
Univariate meta-regression analyses revealed that the
YPLL estimate for any mental disorders was signifi-
cantly associated with sex (Qm = 6.3, p = 0.012), source
of study samples (Qm = 7.8, p = 0.049), geographic re-
gion (Qm = 17.0, p = 0.0051), study period (Qm = 18.7,
p < 0.0001), follow-up duration (Qm = 8.4, p = 0.015),
reference population (Qm = 14.4, p < 0.0001) and
approach to derive YPLL (Qm = 46.1, p < 0.0001), but not
9
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Fig. 3: Life expectancy and years of potential life lost (YPLL) of people with mental disorders before 2001, in 2001–2010, and after 2010.
Any: any mental disorders; BD: bipolar disorder; ED: eating disorders; PD: personality disorders; SCZ: schizophrenia; SMI: severe mental illness;
SSD: schizophrenia-spectrum disorders (Study period is labelled by colour).
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method of case ascertainment (Qm = 0.5, p = 0.76), or
diagnostic system (Qm = 1.7, p = 0.20). A multivariable
meta-regression model accounting for all potential
moderators explained 55.5% of the variance
(Qm = 480.4, p < 0.0001), indicating the presence of
residual variance due to unaccounted heterogeneity in
YPLL estimates.
Discussion
To the best of our knowledge, this is the first meta-
analysis examining life expectancy and YPLL in people
with mental disorders across a broad spectrum of di-
agnoses. Results included 109 studies that were con-
ducted in 24 countries/regions. Our main analyses
showed that people with any mental disorders experi-
enced reduced life expectancy relative to the general
population, with 14.7 years of potential life lost. Our
findings concur with two previous meta-analyses on
schizophrenia and bipolar disorder,11,13 demonstrating
12–15 years shorter lifespan in patients with these two
disorders, and further indicate that the longevity gap
applies to a wide variety of mental disorders rather than
only to severe mental illness. In keeping with an earlier
meta-analysis showing that substance use disorders had
the highest mortality-ratio across various mental disor-
ders,3 our disorder-stratified analyses revealed that sub-
stance use disorders were associated with the largest life
expectancy gap relative to the general population, with a
YPLL of approximately 20 years. We also observed that
other rarer or less-researched conditions, including
eating disorders, personality disorders and develop-
mental disorders, are related to approximately 16–12
years of reduced lifespan, similar to severe mental
illness. This finding echoes accumulating data suggest-
ing markedly elevated risk of excess mortality in these
disorders,126–128 especially people with eating disorders
and personality disorders who were found to have 5–6
times higher in mortality-ratio than the general popu-
lation.126,127 Conversely, dementia was associated with
the longest lifespan and fewest YPLL. This is an ex-
pected finding and is not directly comparable to the
results of other mental disorders since dementia, pri-
marily develops in old age. Depressive disorders,
neurotic disorders and behavioural disorders showed
relatively shorter YPLL, but are among the most com-
mon mental disorders. Clearly, it is of equal importance
to adequately address less common but more severe
disorders as well as more prevalent but apparently
milder conditions in order to successfully reduce the
premature mortality burden for mental disorders.

Our sex-stratified analyses showed that life expec-
tancy was significantly lower in men with mental dis-
orders than in women with mental disorders, with also
significantly greater YPLL for men than for women.
Regional differences are also noted in life expectancy
and YPLL. Patients with mental disorders from Africa
and South America exhibited the shortest lifespan and
greatest longevity gap relative to those from other con-
tinents (Asia, Australia, Europe and North America),
which had largely comparable life expectancy and YPLL
estimates. Our findings on life expectancy might partly
www.thelancet.com Vol 65 November, 2023
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Fig. 4: Years of potential life lost (YPLL) of people with specific mental disorder types. YPLL of people with mental disorders in Africa, Asia,
Australia, Europe, North America and South America is labelled by colour.
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reflect cross-regional differences in the distribution of
life expectancy in the general population,129 particularly
in Africa. Differences in access to and quality of
healthcare services and lifestyle factors might also
contribute to the variations in life expectancy across
regions.130 In this regard, regional variations in YPLL,
which denotes lifespan differences between patients and
the general population, would yield more informative
cross-regional comparisons. Notably, as data from con-
tinents other than Europe and North America were
represented by fewer studies, our results on regional
www.thelancet.com Vol 65 November, 2023
differences should therefore be interpreted with
caution.

People with mental disorders displayed an increased
lifespan from the period of “before 2001 to “after 2010”
(from 58.86 years to 73.75 years). In particular, patients
with schizophrenia-spectrum disorders demonstrated a
significant increase in life expectancy from the period of
“2001–2010” to “after 2010”. This finding suggests that
an improvement in mental healthcare in general as well
as the development of new treatment strategies over the
recent decades, such as early psychosis intervention
11
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Fig. 4: (continued)
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Fig. 5: Years of potential life lost (YPLL) of people with any mental disorders relative to the general population with same death cause.
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services,131,132 may help reduce the excess mortality
associated with mental disorders. However, the sub-
stantially overlapping 95% CIs around YPLL estimates
in the analyses stratified by study period (i.e., between
“before 2001” and “after 2010, and between
“2001–2010” and “after 2010”) suggest that the longevity
gap between people with mental disorders and the
general population did not narrow over time. Similarly,
the life expectancy gap generally persisted across study
periods for most specific mental disorders, except eating
disorders which demonstrated a markedly deceased
YPLL over time (but only one study was included in the
period “before 2001”). A pooled analysis evaluating dif-
ferential mortality using mortality-risk-ratios even re-
ported a widening mortality gap between mental
disorders and the general population in recent decades.
Overall, patients with mental disorders still experience
substantial physical health disparities and have not
benefited equally from enhanced healthcare and life
expectancy improvement compared to the general
population.

Subgroup analyses on YPLL stratified by death cause
showed that more years of life were lost to unnatural
causes, in particular suicide, than to natural causes in
people with mental disorders. As life expectancy and
YPLL are mortality metrics that take into account the age
at death, disorders or conditions resulting in mortality at
younger age (e.g., suicide) would exert a greater impact
on life expectancy/YPLL estimates. Additionally, cause
of death is of competing risk in nature. Unnatural-cause
mortality that happens earlier in life thus precludes
occurrence of chronic physical diseases (and natural-
cause deaths) which are primarily associated with
older age of onset. On the other hand, the literature has
indicated that overall excess mortality in mental disor-
ders is mainly attributable to natural causes.4–6 It is
noteworthy that individual causes of natural death
examined in this study contributed comparable YPLL
for people with mental disorders, thereby suggesting
that such longevity gap might be due to a wider range of
physical diseases rather than a few predominant
www.thelancet.com Vol 65 November, 2023
conditions. Our findings highlight the need for effective
strategies to address both natural and unnatural causes
for prevention of avoidable premature mortality associ-
ated with mental disorders.

Although life expectancy and YPLL are regarded as
easier-to-interpret measures of premature mortality
compared to a relative risk and are increasingly applied
in psychiatric research, they are associated with impor-
tant methodological constraints that merit attention. Life
expectancy of a cohort (i.e., people with mental disor-
ders in our context) is calculated based on mortality
during a study period, rather than by following a cohort
from birth to death for every participant, by applying
age-specific mortality rates for all age groups to accu-
mulate the person-years contributed within the study
period, which is then weighted by the total number of
participants in the cohort.133,134 This methodological
approach assumes that these age-specific mortality rates
will remain unchanged throughout the lifetime of
future people with mental disorders. As such, the esti-
mation of life expectancy and YPLL would be particu-
larly misleading in the context of small cohort size or
short follow-up period.133,134 Of note, the majority of the
included studies in our meta-analysis estimated life ex-
pectancy at birth. However, as most mental disorders
cannot manifest and be diagnosed before a certain age,
the mortality rates of people with a mental disorder
below the specified earliest possible age at onset (pre-
defined by the studies) for that particular mental disor-
der were substituted by those mortality rates of the
general population for the calculation of life expectancy.
It is also important to note that YPLL quantified the
impact of premature mortality on survival based on
estimating life expectancy at a single fixed-age. Our
subgroup analyses revealed that the magnitude of YPLL
for mental disorders was influenced by the set-age for
lifespan calculation, with YPLL estimates decreasing
with increasing set-age. However, recent research
has indicated that life-years lost (LYL), a novel metric
taking into account age-of-onset distribution of disor-
ders,98,135 would yield a more precise estimate of life
13
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expectancy reduction.98 Future studies should therefore
consider adopting the LYL method for more accurate
estimations of shortened lifespan in people with mental
disorders.

Factors contributing to excess mortality in people
with mental disorders are multifold and intertwined,9,10

and hence adoption of multilevel prevention and inter-
vention framework managing risk factors at the indi-
vidual, health-system and socio-environmental levels is
warranted to achieve health outcomes improvement.136

Individual-level strategies targeting people with mental
disorders include optimising management of mental
disorders, early detection and equitable treatment of
physical morbidity,16,137 lifestyle interventions address-
ing modifiable risk factors, such as regular exercise,
smoking cessation and weight reduction.138 Health
system-focused interventions implemented within
healthcare services comprise regular, guideline-
concordant monitoring of medication-induced meta-
bolic side-effects,139 and facilitation of coordinated
psychiatric and physical healthcare delivery. Strategies
targeting socio-environmental determinants represent
the broadest level of intervention through addressing
community-related contributors to differential mortality
in people with mental disorders, for instance, reduction
of mental health stigma and discrimination,140 which is
associated with delayed help-seeking and poor illness
outcome. In addition, development of risk prediction
algorithms specific to certain mental-disorder pop-
ulations (e.g., severe mental illness) for cardiometabolic
diseases141 and suicidal behaviours142 would facilitate
identification of patients at high-risk for adverse health
outcomes and provision of personalised interventions to
minimise excess mortality.

Several limitations warrant consideration in inter-
preting the study results. First, there was significant
heterogeneity across studies for life expectancy and
YPLL (as often is the case in meta-analyses of large-scale
observational studies),143 and meta-regression analyses
indicated that such heterogeneity could not be fully
accounted for by the pre-specified study characteristics,
indicating the presence of other unidentified factors.
However, as data for other potentially relevant variables,
such as socioeconomic status, lifestyle risk factors and
prescribed psychotropic medications, were not reported
in most included studies, sources of heterogeneity could
not be further explored. These factors should be re-
ported regularly and as comprehensively as possible in
future studies to be able to account for them in future
meta-analyses. Second, similar to previous meta-ana-
lyses,11,13 as many included studies on life expectancy
and YPLL did not report measures of uncertainty, we
extrapolated the pooled SE from the fixed-effect models
from these studies to derive 95% CIs of our summary
estimates. This procedure might have affected the ac-
curacy of the true variance, which may in turn have
accentuated the level of heterogeneity. Third, findings
of some subgroup analyses (e.g., several specific mental
disorders and geographic groups) were based on few
studies, and should be re-evaluated when more studies
are conducted in this respect. Fourth, only few studies
have examined YPLL for specific death causes in indi-
vidual mental disorders, thus we were not able to
generate pooled estimates of cause-specific YPLL for
specific mental disorders. Fifth, although the majority
of the meta-analysed studies based their calculations on
one principal psychiatric diagnosis per patient, some
allowed patients to contribute to more than one disorder
in their analyses. While this approach could have
affected the results, it is also reflective of the fact that
psychiatric comorbidities are highly prevalent among
people with mental disorders.144 Nevertheless, since
available studies examining life expectancy and YPLL
for mental disorders rarely took into consideration
co-existing conditions, the effect of physical and psy-
chiatric multimorbidity, which is common and impor-
tant,96,145 could not be assessed. Notwithstanding these
limitations, this first comprehensive meta-analysis of
life expectancy and YPLL across a wide range of mental
disorders provides relevant and actionable targets for
clinicians and allied-health professionals, researchers,
healthcare system administrators, and policy makers
that can be leveraged to help close the serious mortality
gap in people with mental disorders.

In conclusion, this meta-analysis indicates that peo-
ple with mental disorders exhibit substantially reduced
life expectancy, with 14.7 years of life lost relative to the
general population. Such life expectancy gap in mental
disorders is transdiagnostic in nature, and substance
use disorders have the greatest reduction in lifespan,
followed by eating disorders, schizophrenia-spectrum
disorders and personality disorders. Unnatural-cause
deaths, particularly suicide, are related to a signifi-
cantly greater YPLL than natural-cause mortality,
whereas various specific natural causes contribute
comparably to the longevity gap associated with mental
disorders. Comprehensive and multipronged preventive
and interventional approaches are urgently needed to
effectively promote physical health and lower suicide
risk in people with mental disorders, with consequent
reduction of premature mortality and normalisation of
the observed lifespan inequality.
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