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Incidence, prevalence, and global burden of schizophrenia - data, with critical appraisal, from the Global Burden of Disease (GBD) 2019
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Abstract
Schizophrenia substantially contributes to the burden of mental disorders. Schizophrenia’s burden and epidemiological estimates in some countries have been published, but updated estimates of prevalence, incidence, and schizophrenia-related disability at the global level are lacking. Here, we present the data from and critically discuss the Global Burden of Diseases, Injuries, and Risk Factors Study data, focusing on temporal changes in schizophrenia’s prevalence, incidence, and disability-adjusted life years (DALYs) globally. From 1990 to 2019, schizophrenia raw prevalence (14.2 to 23.6 million), incidence (941,000 to 1.3 million), and DALYs (9.1 to 15.1 million) increased by over 65%, 37%, and 65% respectively, while age-standardized estimates remained stable globally. In countries with high socio-demographic index (SDI), both prevalence and DALYs increased, while in those with low SDI, the age-standardized incidence decreased and DALYs remained stable. The male/female ratio of schizophrenia’s burden of schizophrenia has remained stable in the overall population over the past 30 years (i.e., M/F=1.1), yet decreasing from younger to older age groups (raw prevalence in females higher than males after age 65, with males having earlier age of onset, and females longer life expectancy). Our results suggest that schizophrenia’s raw prevalence, incidence, and burden have been increasing since 1990. Age-adjusted estimates did not reduce. Schizophrenia detection in low SDI countries is suboptimal, and its prevention/treatment in high SDI countries should be improved, considering its increasing prevalence. Schizophrenia sex ratio inverts throughout the lifespan, suggesting different age of onset and survival by sex. However, prevalence and burden estimates for schizophrenia are probably underestimated. GBD does not account for mortality from schizophrenia (and other mental disorders).
Introduction
Schizophrenia is a severe mental disorder characterized by positive (delusions, hallucinations, thought disorganization) and negative (alogia, social withdrawal, blunted affect) symptoms, which is associated with severe functional impairment [1]. The proportion of individuals with onset of schizophrenia-spectrum disorders before the ages of 14, 18, and 25 are 3%, 12.3%, and 47.8%, respectively, with a peak at age 20.5 years and a median age at onset of age 25 years. Additionally, people with schizophrenia have frequent physical comorbidities [2], unhealthy lifestyle [3], and numerous cardiovascular (among others) risk factors [4, 5] that, together with disparities in physical healthcare[6, 7], and disease-related symptoms, lead to significant burden and premature mortality [8].
[bookmark: _Hlk96801666]The global burden of disease 2019 (GBD 2019) study provides estimates of the prevalence, incidence, and burden of medical disorders, including mental disorders and schizophrenia[9]. GBD 2019 estimates disease burden (i.e., disability-adjusted life years, DALYs – one DALY equals to loss of one healthy year of life) by summing up the estimated years of life lived with a disability (YLDs, nonfatal burden), and the years of life lost (YLLs, burden related with death) [10].
Previous publications have reported on the GBD estimates of schizophrenia, documenting its local or global prevalence, incidence, or burden [11, 12]. According to the 2010 GBD data, although schizophrenia has a lower prevalence than other mental disorders, it globally accounted for >7% of burden associated with mental and substance use disorders overall and across any age group. This result likely represents an underestimate of the real burden of schizophrenia, which would be higher if increased mortality was taken into account [13].  Indeed, schizophrenia has increased all-cause, suicide, natural-cause, and specific-cause mortality vs. the general population [8], but GBD only recognizes anorexia nervosa among psychiatric disorders as a cause of mortality [10]. Subsequently, the GBD 2016, including 129 data sources, reported that, globally, the raw prevalence of schizophrenia increased from over 13 million people in 1990 to almost 21 million cases in 2016 [12]. Furthermore, the 2017 GBD report concluded that, from 1990-2017 (GBD 2017), the global, age-standardized incidence rate of schizophrenia decreased slightly, but age-standardized disability remained stable, and raw estimates of both incidence and disability increased further [11]. More recently, a systematic report of the GBD 2019 capstone paper encompassing 396 medical diseases, including major mental disorders, documented a slight increase in the burden of schizophrenia among people aged 25-49 years [9]. A subsequent report from the GBD 2019 Mental Disorders Collaborators group, narrowing the focus to twelve mental disorders, showed that schizophrenia ranked fifth as a cause of burden in individuals aged 15-24 years, and third (after depressive and anxiety disorders which have higher prevalence) among people (both sexes) aged 25-69 years, and fourth in >70 year-olds, respectively [10][14]. 
Notwithstanding its importance, the GBD 2019 paper [10][14] on mental disorders did not report detailed data on the epidemiology and burden estimates of schizophrenia (and their changes from 1990) by country, sex, age, and individual year, given its overarching angle [9].  
Regional estimates are essential since differences exist among countries. For example, local increases in the burden of mental disorders, measured with loss of healthy life years from 2006-2012, have recently been reported in Medellin, documenting schizophrenia as the most contributing disorder [14]. Comparably, the GBD 2013 study reported that schizophrenia was more prevalent in China than India [15]. Also, estimates by sex are needed, given that the epidemiology of mental disorders can differ by sex. For instance, in GBD 2010, females accounted for more DALYs in all mental disorders, except for mental disorders occurring in childhood, schizophrenia, and substance use disorders [16]. Differences are also relevant across age groups as, for instance, the relative suicide-related mortality risk is particularly increased in younger females with incident schizophrenia [8]. 
To fill these gaps, we aimed to provide yearly (from 1990-2019) raw and age-standardized estimates of prevalence, incidence, and disability of schizophrenia, and their changes over time, considering sex, age, and regional differences based on the GBD 2019 data. We also aimed to critically appraise and discuss limitations of the GBD data related to schizophrenia.

Methods
Data source
The Global Burden of Disease Collaborative Network website (http://ghdx.healthdata.org) provides open access to the GBD 2019 Results Database.
GBD 2019 estimates incidence, prevalence, mortality, and disability indices, including YLLs, YLDs, and DALYs associated with 369 diseases and injuries [9] from 204 countries and territories grouped into 21 regions and seven super-regions. Data are collected from censuses, household surveys, civil registrations, and vital statistics, disease registries, health service use databases, air pollution monitors, satellite imaging, and disease notifications, among other sources (in total, 86,249 sources, including 19,354 deaths, 31,499 on incidence, 19,773 on prevalence, and 26,631 on other metrics). Diseases and injuries considered by the GBD 2019 are provided with four levels of granularity, increasing from Level 1 (broadest) to Level 4 (most detailed). Specifically, Level 1 reports on three broad causes of death and disability (i.e., communicable, maternal, and nutritional diseases; non-communicable diseases; and injuries), Level 2 on 22, Level 3 on 174, and Level 4 on 301 specific causes[9].
The GBD 2019 defines schizophrenia based on the DSM or the International Classification of Diseases (ICD) criteria, current edition at the time of data collection [9]. Additional information on the methodology is available in the supplementary methods in the appendix (Tables S1-S3, Figures S1-S13) [9].

Measures
We extracted prevalence, incidence, YLD, and DALYs with their uncertainty intervals (95%UIs, 2.5, and 97.5 percentiles) [9] for schizophrenia. Due to absent data on schizophrenia-related deaths, GBD sets YLLs equal to zero for schizophrenia. Estimates were extracted globally, as well as by region, income group, sex, and year from 1990-2019, and are presented as raw and age-standardized measures (Table S4-10).
The socio-demographic index (SDI) accounts for income per capita, educational attainment, and total fertility rate in women <25 years old [9]. Estimates are provided by SDI group (low <0.46, low-middle 0.46-0.60, middle 0.61-0.68, high-middle 0.69-0.80, high >0.80) (see Table S14 for countries’ SDI, and Figure S9 for SDI centrality and dispersion).

Statistical analyses
GBD assembles clinical informatics data, including hospital data, ambulatory (including general practitioner) visits, and health insurance claims. For each GBD cause (diseases), non-primary to primary diagnosis ratios and outpatient to inpatient care ratios are extracted from several regions [9]. The log of the ratios is modeled by age and sex using Meta-Regression-Bayesian Regularised Trimmed (MR-BRT), the Bayesian meta-regression tool[9].
[bookmark: _Hlk87445198]GBD uses three main modeling strategies, including the Cause of Death Ensemble model (CODEm), Spatiotemporal Gaussian process regression, and DisMod-MR 2.1, to generate estimates of each measure of interest by age, sex, location, and year [9]. More details of each model are provided in Supplementary Methods.  
To test whether changes in age-adjusted and raw prevalence, incidence, and DALYs from 1990 to 2019 occurred in certain age groups in particular, or in certain SDI groups, we conducted two meta-regression analyses. The first used age groups as moderators and 1990 to 2019 changes as outcome. The second assigned the corresponding SDI value to each country, and used it as moderators with, again, 1990 to 2019 changes in prevalence, incidence and DALY as outcomes.

Results
Global estimates 
[bookmark: _Hlk77693449]Schizophrenia prevalence, incidence, and DALYs age-standardized estimates from 1990-2019 (in five-year intervals) are reported in Table 1. Since the GBD 2019 estimate of YLL is zero in schizophrenia, YLDs and DALYs values are identical. Raw and age-standardized estimates for each year from 1990-2019 are also reported (Table S4). GBD 2019 estimated that in 2019, almost 24 million people were affected by schizophrenia globally, corresponding to an age-standardized prevalence of 287.41 per 100,000 (95%UI=246.16-330.88). Incident cases were almost 1.29 million globally in 2019, corresponding to an age-standardized incidence of 16.31 (95%UI=13.8-19.42) per 100,000. During the 1990-2019 period, the raw prevalence of schizophrenia increased from 14.2 million (95%UI=12.1-16.4) to 23.6 million (95%UI=20.2-27.1), corresponding to a relative increase of 65.87% (Table S5). Conversely, age-standardized prevalence decreased by 0.87%. Similarly, the raw incidence estimate increased by 37.11%,while age-standardized estimates decrease by 3.30% (Table 1, S4). 
In 2019, schizophrenia was associated with 15,107,248.26 DALYs globally, corresponding to an age-standardized estimate of 184.15 DALYs per 100,000 (95%UI=134.32-234.54). As for prevalence and incidence, raw DALYs increased by 65.44%, while age-standardized DALYs did not change significantly (-0.56, 95%UI=-1.57-0.38) (Table 1, S4).

Esimates across countries
Schizophrenia was associated with different prevalence, incidence, and disability indices across countries (Figure 1, Table S6), SDI strata (Table 2, Figures S1-5), and GBD (super) regions (Tables S5, S7, Figures S6-10).
Across countries, the largest increase in age-standardized prevalence, incidence, and burden from 1990-2019 was in Denmark (prevalence and DALY in Equatorial Guinea), while DALYs decreased the most in Democratic People's Republic of Korea and Nauru, with the largest decline in incidence in the Netherlands (Figure 1, Table S6). 

Estimates across sociodemographic categories
Across SDI categories (Table 2, Figures S1-5), age-standardized prevalence, incidence, and DALY indices of schizophrenia were particularly high in countries with high SDI. In 2019, in high SDI countries, the age-standardized prevalence of schizophrenia was 335.95 per 100,000 (95%UI=287.57-388.23), without significant increase from 1990, while the prevalence increased by 3.12% in high-middle SDI countries. No significant age-standardized prevalence changes emerged for middle, low-middle, or low SDI countries. Age-standardized incidence was the highest in high SDI countries, namely 19.14 per 100,000 (95%UI=16.08-22.75), yet no significant increase emerged across any SDI group. In middle, low-middle, and low SDI countries, the age-standardized incidence decreased, with the largest decrease in the middle SDI group, namely -6.57% (95%UI=-8.22 to -4.92). The highest age-standardized DALYs were observed in high SDI countries (213.36 DALYs per 100,000, 95%UI=155.49-271.87), increased in high-middle SDI countries by 3.79% only from 1990 to 2019, and did not significantly change in lower SDI countries (Figures S1-5).



Estimates across GBD regions
Across GBD regions (Table S5, S7, Figures S8-S10), the largest prevalence, incidence and DALY were found in the high-income North-America region (418.94 per 100,000, 95%UI=363.84-479.24, 23.01 per 100,000, 95%UI=19.63-27.04, 261.99 per 100,000, 95%UI=194.92-328.49 respectively), but the largest increase occurred in Southeast Asia (5.36, 95%UI=3.72-6.94, 2.37, 95%UI=0.98-3.66 ,5.87 95%UI=3.56-8.16 respectively).

Estimates by sex
Raw prevalence, incidence, and DALYs have been growing steadily over the last 30 years in both males and females (Table S8). The male-to-female estimate ratio held stable over time from 1990 to 2019 (both number ratio and age-standardized rate ratio) (Figure 2, Figure S11-12). Prevalence, incidence, and DALY figures across GBD regions in 2019 for males and females are separately reported in Table S7. Estimates are also reported by sex and age group in Figure 3 and Table S10, showing that the incidence peaked at age 20-24, and DALYs peaked between age 35-39, in both sexes. The male-to-female ratio was >1 in younger age strata but then decreased throughout the lifespan. The male-to-female ratio of prevalence, incidence and DALYs across GBD regions over time is also reported in Table S11-13. 
Meta-regression exploring the impact of sociodemographic index and age on change in prevalence, incidence, and DALYs estimates from 1990 to 2019

Meta-regression analyses showed that countries with lower SDI had larger increase of raw prevalence (beta=-1.93, p<0.001), incidence (beta=-2.57, p<0.001), and DALYs (beta=-2.15, p<0.001) from 1990 to 2019. Regarding age-adjusted estimates, we found a significant association between lower SDI and larger incidence (beta=-0.41, p<0.001), but not age-adjusted prevalence, or DALYs.
Older age groups were associated with larger increases in raw prevalence (beta=0.03, p<0.001), incidence (beta=0.01, p<0.001) and DALYs (beta=0.03, p<0.001), but with negligible and inconsistent changes in age-adjusted prevalence (beta<0.01, p<0.001), incidence (beta>-0.01, p<0.001), and DALYs (beta<0.01, p<0.001).
Discussion
To our knowledge, this is the most comprehensive and detailed report on the incidence, prevalence, and burden of schizophrenia in the period 1990-2019 globally and across specific countries, based on data from the GBD 2019. Globally, we show that, from 1990-2019, raw prevalence increased by over 65%, incidence by 37.11%, DALYs by over 65%, but age-adjusted prevalence and incidence estimates showed a slight decrease, and burden did not change. Across GBD regions, the highest prevalence, incidence, and burden emerged for high-income countries. The male-to-female ratio of epidemiology and burden of schizophrenia did not change over the past 30 years. The male-to-female ratio progressively decreased from younger to older age groups, indicating earlier age at onset for males and longer life expectancy for females. Increases in raw estimates of prevalence, incidence and DALYs from 1990 to 2019 were larger in older age groups.
The GBD 2019 estimates for schizophrenia represent a substantial advance compared to the previous estimates from the GBD, with the inclusion of new data from 18 locations which were not included in previous GBD versions (in Argentina, Australia, Austria, Brazil, China, Colombia, Cyprus, Finland, United Kingdom, India, Iran, Lebanon, Nigeria, Saudi Arabia, South Korea, Spain, Taiwan, and United States).
The global age-adjusted prevalence of schizophrenia estimated based on studies published up to 2018 was 287.4 (246.2-330.9) per 100,000 (both sexes). The absolute global prevalence value estimated by GBD 2019, i.e. 0.29%, is lower than what reported in the literature. For instance a systematic review reported a median lifetime morbid risk of schizophrenia of 0.72% (interquartile range: 0.47-1.72%), pooling data from 188 studies and >150,000 cases with schizophrenia [17]. Several reasons might explain the significant difference with GBD prevalence estimates of schizophrenia, largely related with data inputing for missing data, as well as, likely, underestimation from countries where schizophrenia is probably underdiagnosed and undertreated due to poor access to mental healthcare. Pooling data from 177 countries, the World Health Organization Mental Health Atlas 2017 reported that only 50 provided reliable coverage estimate for psychosis (i.e., the proportion of people with a disorder contacting a mental health service) [18]. In those 50 countries, the average service coverage estimate was 10.9% in low income countries, 21.5% in lower middle income countries, and 59.5% in high income countries [18]. Also, among those who access to care, in low income countries schizophrenia is only detected in 75% of the cases, due to misdiagnoses [19]. 
Relative changes in estimates within the same GBD  methodology are informative. Raw epidemiology and burden estimates have increased by up to two thirds over the past 30 years, and age-adjusted estimates have not decreased [10]. It might be argued that the prevalence of schizophrenia has changed due to changes in the diagnostic criteria. While the five key symptoms of schizophrenia were held stable from the Diagnostic and Statistical Manual of Mental Disorders Fourth (DSM)-IV to Fifth edition - DSM-5 (i.e., delusions, hallucinations, disorganized speech, disorganized or catatonic behavior, negative symptoms) [20, 21], the combination of symptoms needed for diagnosis has changed [22–24]. For the criterion A of schizophrenia, in DSM-IV-TR two positive symptoms were regularly required, but one symptom was enough if it was a Schneiderian first-rank symptom (i.e., bizarre delusion or auditory hallucination of a running commentary or ‘conversing voices’). In DSM-5 at least two psychotic symptoms are required in all cases (at least one being a delusion, hallucination, or disorganized speech), regardless they are a Schneiderian first-rank symptom  or not [25]. However, it is unlikely this  drove the change in raw prevalence estimates, as the change in DSM-5 criteria appear to have a negligible effect on the prevalence of schizophrenia accordin g to previous research [25]. The findings of increased in raw prevalence and no decrease in age-adjusted prevalence call for more research and clinical implementation of preventive strategies to avoid or delay the onset of schizophrenia [26]. 
Several umbrella reviews have assessed possible risk factors across meta-analyses, [27–29], with one additional meta-analysis reporting on pregnancy and perinatal factors [30], and one on risk factors for transition to psychosis within subjects meeting ultra-high risk for psychosis (UHR) criteria [31]. In the meta-analyses included in these umbrella reviews, in the main as well as sensitivity analyses, despite several factors having nominally significant associations with schizophrenia, when accounting for several sources of bias [32–34], the credibility results were generally weak, being only in few cases convincing or highly suggestive. Currently only eigth risk factors for schizophrenia are supported by convincing credibility, namely UHR, black-Caribbean ethnicity in England, famine during pregnancy, birth weight <2kg, <2.5kg, <3kg, small for gestational age at birth, and cannabis use. Childhood adversities are also a transdiagnostic risk factor supported by highly suggestive evidence. Only two risk factors for schizophrenia-spectrum disorders were transdiagnostic across other mental disorders according to specific criteria[35], namely childhood adversities (shared with borderline personality disorder, and bipolar disorder), and tobacco smoking (shared with opioid use disorder) [29], suggesting psychosis has specific environmental risk factors compared with other disorders. When exploring the population attributable fraction for schizophrenia, the largest impact on schizophrenia emerged for childhood adversities (37.84%), UHR (12.37%), and cannabis use (9.73%)[36]. 
Public health prevention strategies should therefore target particularly these factors. Also, stable age-adjusted estimates of schizophrenia over 30 years suggest that the diagnostic validity of the schizophrenia construct can be solidly operationalized (as opposed to other disorders for which operationalization of criteria from large electronic records registers is more challenging - including anxiety, attention-deficit/hyperactivity disorders, depression, or bipolar disorder (type II in particular)[8, 37, 38]. Moreover, the absence of major changes in age-adjusted estimates over time indicates that the diagnostic criteria for schizophrenia held substantially stable across different editions of the major diagnostic manuals, just marginally affecting the prevalence and incidence estimates released over the past decades[39]. 

Regional differences in epidemiological and burden estimates of schizophrenia can be explained by two main hypotheses. First, the largest estimates come from high-income countries where health systems routinely collect and store epidemiologic data on mental health. Hence, the large figures can reflect granular reporting. Conversely, low income countries might still be developing sustainable systematic data collection infrastructure, and estimates might be largely biased by underreporting. A different interpretation, might be that certain characteristics of high-income countries increase the risk of schizophrenia, which however is not grounded on solid evidence. Of note, the larger increases in raw estimates of prevalence, incidence and DALYs in countries with lower SDI might suggest that detection of schizophrenia in those SDI groups has improved since 1990.
Regarding the male-to-female ratio, again no material change has occurred over the past years, yet we show that there is an inversion from more males in younger age groups, to more females in older age groups. This finding might reflect the fact that males have an earlier illness onset [40], that females have an increased relative risk of suicide than males in incident schizophrenia [8], and that the absolute number of deaths in schizophrenia is largely due to natural causes [2, 8], which might occur earlier in males, as it does in the general population. Higher substance use disorder comorbidity including higher rates of smoking in males than females, which are associated with earlier mortality in schizophrenia, might also drive the male/female ratio inversion at older age[8, 41]. 

Another critical aspect of the GBD is that GBD neglects the increased mortality that affects people with schizophrenia. Indeed, in GBD 2019, since the death could only be assigned to one cause, and only anorexia nervosa and bulimia nervosa were enlisted among the causes of death, mortality due to schizophrenia was set to zero. Hence, years of life lost could not be computed for schizophrenia. Death was assigned to other causes among people with schizophrenia, such as suicide or physical comorbidities. In particular, despite this well-established increased mortality for schizophrenia, in GBD 2010, the number of cause-specific deaths globally was as low as around 20,000 individuals, despite approximately 700,000 all-cause deaths being associated with schizophrenia[39], and in GBD 2019, no death event was attributed to schizophrenia. This limitation extends to the estimates of DALYs, which are the sum of YLD and YLL and which are certainly underestimated by the GBD 2019 for mental disorders, particularly schizophrenia, that remains one of the mental disorders with the highest mortality[8]. If the underestimated DALYs are considered together with the potentially underestimated prevalence, the real burden of schizophrenia might be dramatically different from what is reported in GBD 2019. 
People with schizophrenia have up to 12-15 years of reduced life expectancy compared with the general population [42–44]. Increased mortality in schizophrenia is due to a higher risk of all-cause and specific-cause mortality. Recently, a meta-analysis that included 135 studies reporting on mortality risk in people with schizophrenia versus the general population, showed increased risk of 2.5 times for all-cause mortality, almost ten times for suicide-related mortality, and up to 7 times for natural-cause mortality among specific natural causes [8]. GBD typically assigns death to the ultimate cause of death (e.g. cardiovascular disease). Conversely, there is large evidence on the association between schizophrenia and unhealthy lifestyle, including sedentary behavior, unhealthy diet, smoking, and substance abuse, which contribute to increased risk of cardiovascular disease, and related death[3, 45–47]. Given the pervasive impact of schizophrenia on functioning and behavior, whereby age at onset of schizophrenia generally preceeds the onset of physical disorders, and of which poor lifestyle and more established risk factors are a manifestation, schizophrenia (and other mental disorders) should be acknowledged among causes of death in GBD. One methodological adjustment to avoid underestimating DALYs and YLL of schizophrenia (and other mental disorders) can be to account for cause-specific relative risk estimates for each cause of death in people with mental disorders. 

In addition to the shortcomigns dicussed, this work has several limitations. First, GBD applies large data imputation for estimates in countries where sources are limited or absent. This might be one the reasons for a potential underestimation of schizophrenia prevalence globally. An updated systematic review of prevalence estimates of schizophrenia from representative samples is needed. Second, data do not represent any change eventually occurred during the COVID-19 pandemic.

In conclusion, schizophrenia raw prevalence, incidence and burden has been largely increasing since between 1990 and 2019. Age-adjusted estimates did not decrease, calling for more research and then translation of findings in the field of primary and secondary prevention of schizophrenia. Reporting from low-income countries should be improved. Schizophrenia sex ratio inverts throughout the lifespan, suggesting differential age at onset, and survival among males and females.
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[bookmark: _Hlk87101984]Table 1. Prevalence, Incidence, and DALYs and YLDs of schizophrenia, by 5 years (age-standardized rate per 100,000).
	　
	Prevalence
	Incidence
	DALYs and YLDs

	1990
	289.92
(249.79, 333.22)
	16.87
(14.38, 19.99)
	185.19
(134.92, 235.26)

	1995
	289.91
(250.11, 333.35)
	16.80
(14.31, 19.96)
	185.42
(135.10, 235.18)

	2000
	288.64
(248.49, 332.09)
	16.69
(14.21, 19.86)
	184.72
(134.49, 234.57)

	2005
	288.67
(248.41, 331.96)
	16.66
(14.21, 19.80)
	184.89
(134.77, 234.92)

	2010
	288.52
(248.63, 331.85)
	16.57
(14.09, 19.70)
	185.10
(134.59, 235.78)

	2015
	288.03
(247.02, 331.43)
	16.42
(13.91, 19.58)
	184.68
(134.34, 235.07)

	2019
	[bookmark: _Hlk94367055]287.41
[bookmark: _Hlk94367121](246.16, 330.88)
	16.31
(13.80, 19.42)
	184.15
(134.32, 234.54)

	Percent change between 1990 and 2019
	-0.87
(-1.67, -0.13)
	-3.30
(-4.34, -2.23)
	-0.56
(-1.57, 0.38)


Data in parentheses are 95% uncertainty intervals. DALYs = disability-adjusted life-years, YLDs = years lived with disability.
[bookmark: _Hlk87110374] 
	Table 2. Prevalence, incidence, DALYs, and YLDs of schizophrenia in counts and age-standardized rates for both sexes combined in 1990 and 2019, with percentage change between 1990 and 2019 by socio-demographic index.
	

	　
	1990
	2019
	Change in age-standardized rates 
1990 vs. 2019 (%)
	Change in age-standardized ratesraw figures 
1990 vs. 2019 (%)

	　
	                      Counts
	Age-standardized
Rate (per 100,000)
	                      Counts
	Age-standardized
Rate (per 100,000)
	
	

	[bookmark: _Hlk87091934]Prevalence
	

	High SDI
	3073719.11
(2635694.76, 3528506.00)
	334.32
(286.86, 385.18)
	4040727.47
(3489802.85, 4634833.49)
	335.95
(287.57, 388.23)
	0.49
(-0.54, 1.53)
	31.46 
(28.47, 34.85)

	High-middle SDI
	3460459.09
(3009049.53, 3939174.13)
	291.85
(254.10, 331.49)
	5240142.90
(4607654.40, 5913554.35)
	300.96
[bookmark: _Hlk94376587](263.22, 341.25)
	3.12
(2.06, 4.27)
	51.43 
(48.14, 55)

	Middle SDI
	4330298.89
(3703510.22, 5008575.17)
	282
(243.15, 324.39)
	7572107.51
(6477155.03, 8752794.33)
	282.96
(242.19, 327.23)
	0.34
(-1.03, 1.69)
	74.86 
(69.65, 80.16)

	Low-middle SDI
	2462398.54
(2077533.57, 2899958.57)
	272.96
(233.05, 317.91)
	4697193.53
(3982834.27, 5527000.87)
	273.69
(232.38, 319.24)
	0.27
(-1, 1.58)
	90.76 
(86.95, 94.63)

	Low SDI
	892518.42
(741776.63, 1068008.49)
	237.21
(199.03, 278.88)
	2034495.54
(1691028.08, 2438611.08)
	237.28
(197.9, 279.19)
	0.03
(-1.12, 1.15)
	127.95 
(125.13, 130.63)

	[bookmark: _Hlk87092079]Incidence
	

	High SDI
	163826.69
(137301.48, 194620.07)
	19.03
(16.06, 22.71)
	178152.98
(150468.15, 209862.20)
	19.14
(16.08, 22.75)
	0.53
(-0.45, 1.54)
	8.74 
(5.83, 12.24)

	High-middle SDI
	215704.56
(186227.64, 252466.76)
	17.40
(15.09, 20.21)
	252822.10
(217855.01, 291671.28)
	17.64
[bookmark: _Hlk94376725](15.22, 20.57)
	0.84
(-0.36, 2.10)
	16.64 
(11.46, 21.79)

	Middle SDI
	317174.82
(268848.60, 375264.31)
	16.96
(14.51, 20.00)
	411500.26
(346741.02, 489083.12)
	16.39
(13.90, 19.53)
	-6.57
(-8.22, -4.92)
	25.31
 (19.20, 31.83)

	Low-middle SDI
	174157.17
(145830.48, 208811.15)
	15.46
(12.99, 18.52)
	288288.67
(241334.04, 347095.56)
	15.18
(12.70, 18.24)
	-3.01
(-4.25, -1.67)
	63.54 
(58.96, 68.24)

	Low SDI
	69370.95
(57672.85, 84042.72)
	14.48
(12.10, 17.49)
	158320.96
(131223.94, 192075.95)
	14.36
[bookmark: _Hlk94376988](11.96, 17.33)
	-6.06
(-7.25, -4.99)
	116.16 
(113.49, 118.76)

	DALYs & YLDs
	

	High SDI
	1951262.66
(1413196.17, 2478027.43)
	212.71
(154.37, 270.57)
	2541568.15
(1865247.53, 3207291.30)
	213.36
(155.49, 271.87)
	0.31
(-1.09, 1.58)
	30.25 
(26.91, 33.75)

	High-middle SDI
	2226321.04
(1638435.63, 2813078.02)
	187.35
(137.18, 235.77)
	3367871.62
(2476407.48, 4227909.76)
	[bookmark: _Hlk94377276]194.45
(142.55, 244.50)
	3.79
[bookmark: _Hlk94377204](2.08, 5.55)
	51.28 
(47.47, 55.51)

	Middle SDI
	2808099.64
(2069011.83, 3585149.66)
	181.43
(132.55, 229.44)
	4878967.45
(3547734.68, 6228126.98)
	182.38
(133.36, 232.51)
	0.53
(-1.10, 2.30)
	73.75 
(68.45, 79.4)

	Low-middle SDI
	1573294.53
(1134738.91, 2021633.65)
	172.89
(124.78, 220.82)
	3006048.43
(2167795.59, 3849888)
	174.3
(125.23, 222.16)
	0.82
(-1.10, 2.61)
	91.07 
(86.48, 95.61)

	Low SDI
	567932.83
(408008.35, 735532.88)
	149.58
(107.5, 192.57)
	1304857.92
(936059.49, 1691711.88)
	150.61
(108.07, 193.89)
	0.69
(-1.33, 2.61)
	129.76 
(124.97, 134.62)


Data in parentheses are 95% uncertainty intervals. SDI: socio-demographic index, DALYs: disability-adjusted life years, YLDs = years lived with disability.
Figure 1. Age-standardized (a) prevalence (b) incidence, (c) DALY rates (per 100 000) by location, both sexes combined, 2019.
(a)
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[bookmark: _Hlk94336419](b)
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(c)
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Figure 2. Trends from 1990 to 2019 (a) in number and age-standardized prevalence rates (b) in male to female (M/F) prevalence ratio of schizophrenia at the global level.

(2a)
[bookmark: _Hlk94336487][bookmark: _Hlk94336822][image: ]


(2b)
[image: ]
Error bars indicate the 95% uncertainty level (UI) for prevalent cases; shading indicates the 95% UI for the age-standardized prevalence rate.
[bookmark: _Hlk87104571]
Figure 3. Age patterns by sex in 2019 of (a) the total prevalent cases and age-specific prevalence rate (b) male to female (M/F) prevalence ratio of schizophrenia at the global level.
(3a)
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(3b)

[image: ]
Error bars indicate the 95% uncertainty level (UI) for prevalent cases; shading indicates the 95% UI for the age-standardized prevalence rate.
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