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1. GBD 2017 mental disorders burden estimation methods 
 

The material presented here is adapted from the following sources: 
 

o GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and 
national incidence, prevalence, and years lived with disability for 354 diseases and injuries for 195 
countries and territories, 1990–2017: a systematic analysis for the Global Burden of Disease Study 
2017. Lancet 2018; 392: 1789–858.GBD 2017  

o Causes of Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 
causes of death in 195 countries and territories, 1980–2017: a systematic analysis for the Global 
Burden of Disease Study 2017. Lancet 2018; 392: 1736–88.  

o GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative risk assessment of 
84 behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 
countries and territories, 1990–2017: a systematic analysis for the Global Burden of Disease Study 
2017. Lancet 2018; 392: 1923–45. 

 
The GBD cause list is organised hierarchically into four levels. At each level of the hierarchy, the set of 
causes is mutually exclusive and collectively exhaustive. Levels 1 and 2 represent general groupings. The 
broad group “mental disorders’ is at level 2 under the level 1 group “non-communicable diseases”. Level 3 
includes seven diseases which are: schizophrenia, depressive disorders, bipolar disorders, anxiety disorders, 
eating disorders, autism spectrum disorders, attention-deficit/hyperactivity disorder, conduct disorder, 
idiopathic developmental intellectual disability, and other mental disorders. Level 4 includes four groups, 
under the parent level 3 “depressive disorders” group: major depressive disorder and dysthymia and level 3 
“eating disorders” group: anorexia nervosa, and bulimia nervosa.  
 

A. GBD case definitions of mental disorders 
 
The GBD case definitions and diagnostic criteria for the mental disorders are presented below: 
 
Major depressive disorder 
 
Major depressive disorder (MDD) is an episodic mood disorder involving the experience of one or more 
major depressive episode(s). Included in GBD disease modelling were cases meeting diagnostic criteria for 
MDD according to the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the equivalent 
diagnosis of recurrent depression in the International Classification of Diseases (ICD). 
  
According to the Diagnostic and Statistical Manual of Mental Disorders fourth edition, text revision (DSM-
IV-TR) criteria, MDD involves the presence of at least one major depressive episode, which is the 
experience of depressed mood almost all day, every day, for at least two weeks. Mood must represent a 
change from the baseline and impaired functioning must be observed across social, occupational, and 
educational domains. Additionally, a total of five out of nine criteria must be met to make a diagnosis and 
at least one of the five criteria should either be: depressed mood for most of every day; or loss of interest in 
nearly all activities for most of every day. 
 
The other seven criteria are: 

 Change in eating, appetite, or weight 
 Excessive sleeping or insomnia 
 Agitated or slow motor activity 
 Fatigue 
 Feeling worthless or inappropriately guilty 
 Trouble concentrating 
 Repeated thoughts about death 

 
Dysthymia 
 
Dysthymia is a mood disorder consisting of chronic depression, demonstrating less severe but longer lasting 
symptoms than major depressive disorder. Included in GBD disease modelling were cases meeting diagnostic 
criteria for dysthymia according to the Diagnostic and Statistical Manual of Mental Disorders (DSM, or the 
equivalent diagnosis in the International Classification of Diseases (ICD). 
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According to DSM-IV TR criteria, dysthymia involves the experience of chronically depressed mood for most 
of the day, most days that not, for at least two years (or at least one year in children and adolescents). During 
this period, at least two of the following symptoms must also be experienced: 
 

 Poor appetite or overeating 
 Insomnia or hypersomnia 
 Low energy or fatigue 
 Low self-esteem 
 Poor concentration or indecisiveness 
 Feelings of hopelessness 

 
Anxiety disorders 
 
Anxiety disorders are characterised by experiences of intense of fear and distress, typically in combination with 
other physiological symptoms. GBD aimed to capture all cases of anxiety disorders reaching diagnostic 
threshold defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the WHO 
International Classification of Diseases (ICD-10. Included disorders are listed below: 
  

 Panic disorder 
 Agoraphobia 
 Specific phobia 
 Social phobia 
 Obsessive-compulsive disorder 
 Post-traumatic stress disorder 
 Acute stress disorder 
 Generalised anxiety disorder 
 Separation anxiety disorder 
 Anxiety disorder not otherwise specified 

 
As specific anxiety disorders frequently co-occur, anxiety disorders were modelled as a single cause for “any” 
anxiety disorder in GBD 2017 to avoid the double-counting of individuals meeting criteria for more than one 
anxiety disorder. Epidemiological estimates reporting an outcome for “any” or “total” anxiety disorders were 
included in analyses. 
 
Idiopathic developmental intellectual disability 
 
Developmental intellectual disability is a condition of below-average intelligence or mental ability. Consistent 
with the American Association on Intellectual and Developmental Disabilities, GBD define developmental 
intellectual disability as a condition originating before age 18. GBD modelled the severities shown in the below 
table, as measured by score on intelligence quotient (IQ) tests, which are standardised to have a mean of 100. 
 
Developmental intellectual disability severity definitions 
 

Severity of intellectual disability IQ score 
Profound 0-19 
Severe 20-34 
Moderate 35-49 
Mild 50-69 
Borderline 70-85 

 
Idiopathic intellectual developmental disability is defined by exclusion. The sum of intellectual disability as a 
sequela from underlying causes estimated in GBD was subtracted from the overall ‘envelope’ of all intellectual 
disability based on IQ testing data to arrive at the remnant estimate of idiopathic developmental intellectual 
disability. 
 
Schizophrenia 
 
Schizophrenia is a chronic psychotic disorder which involves the experience of positive symptoms (e.g. 
delusions, hallucinations, thought disorder) and negative symptoms (e.g. flat affect, loss of interest, and 
emotional withdrawal). Diagnostic criteria are: 
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Two (or more) of the following, each present for a significant portion of time during a one-month period (or 
less if successfully treated): 
 

 Delusions  
 Hallucinations 
 Disorganised speech 
 Grossly disorganised or catatonic behaviour 
 Negative symptoms 
 Social/occupational dysfunction 
 Continuous signs of the disturbance persist for at least 6 months 
 Exclusions must be met for schizoaffective and mood disorders, substance and general medical 

conditions, and a relationship to a pervasive development disorder 
 
Bipolar disorder 
  
Bipolar disorder is a chronic mood disorder with little or no complete remission. Included in GBD disease 
modelling were cases meeting diagnostic criteria for bipolar disorder according to the Diagnostic and 
Statistical Manual of Mental Disorders (DSM), or the equivalent diagnosis in the International Classification of 
Diseases (ICD). A diagnosis of bipolar disorder involves the experience of one or more manic or hypomanic 
episode(s), which can be accompanied by a major depressive episode. 
 
According to DSM-IV-TR, a manic episode involves the experience of elevated, expansive, or irritable mood 
lasting for at least one week. During this period, at least three (or four if mood is only irritable) of the 
following symptoms must also be experienced: 
 

 Inflated self-esteem or grandiosity 
 Decreased need for sleep 
 More talkative 
 Flight of ideas or experience that thoughts are racing 
 Distractibility 
 Increase in goal-directed activity 
 Excessive involvement in pleasurable activities with high potential for painful consequences 

 
A hypomanic episode involves the experience of elevated, expansive, or irritable mood lasting for at least four 
days. During this period, at least three (or four if mood is only irritable) of the symptoms previously listed for a 
manic episode must also be experienced. 
 
A major depressive episode involves the experience of depressed mood almost all day, every day, for at least 
two weeks. A total of five of nine criteria must be met to make a diagnosis and at least one of the five criteria 
should either be: depressed mood for most of every day; or loss of interest in nearly all activities for most of 
every day. 
 
The other seven criteria are: 
 

 Change in eating, appetite, or weight 
 Excessive sleeping or insomnia 
 Agitated or slow motor activity 
 Fatigue 
 Feeling worthless or inappropriately guilty 
 Trouble concentrating 
 Repeated thoughts about death 

 
Different subtypes of bipolar disorder can be diagnosed depending on the combination of symptoms 
experienced. Bipolar I is characterised by at least one manic episode, which can also alternate with a major 
depressive episode. Bipolar II is characterised by hypomanic episodes alternating with major depressive 
episodes. Cyclothymia is characterised by subsyndromal hypomanic and major depressive episodes. Bipolar 
disorder not otherwise specified is characterised by clinically significant symptoms of bipolar disorder which 
do not meet criteria for the other diagnoses. In GBD 2017 burden for the entire spectrum of bipolar disorder 
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estimated simultaneously, rather than individually for each subtype of the disorder. At a minimum, 
epidemiological studies needed to report on bipolar I and bipolar II combined to be included in analyses. 
 
Conduct disorder 
 
Conduct disorder (CD) is an externalising behaviour disorder characterised by a pattern of antisocial behaviour 
that violates the basic rights of others or major age-appropriate societal norms. As per criteria set by DSM-IV- 
TR, diagnosis requires three or more of the following symptoms to be present in the past 12 months (with at 
least one present in the last six months) and cause significant impairment in functioning. Symptoms include: 
 

 Aggression to people and animals   
 Often bullies, threatens, or intimidates others 
 Often initiates physical fights 
 Has used a weapon that can cause serious physical harm to others (e.g. a bat, brick, broken 

bottle, knife, gun) 
 Has been physically cruel to people 
 Has been physically cruel to animals 
 Has stolen while confronting a victim (e.g. mugging, purse snatching, extortion, armed robbery) 
 Has forced someone into sexual activity 
 Destruction of property   
 Has deliberately engaged in fire setting with the intention of causing serious damage 
 Has deliberately destroyed other’s property (other than by fire setting) 
 Deceitfulness or theft   
 Has broken into someone else’s house, building, or car 
 Often lies to obtain goods or favours or to avoid obligations (i.e., cons others) 
 Has stolen items of nontrivial value without confronting a victim (e.g. shoplifting, but without 

breaking and entering; forgery) 
 Serious violations of rules   
 Often stays out at night despite parental prohibitions, beginning before age 13 years 
 Has run away from home overnight at least twice while living in parental or parental surrogate home (or 

once without returning for a lengthy period) 
 Is often truant from school, beginning before age 13 years 

 
CD is considered a disorder of childhood but can be diagnosed in adults who display such behaviours yet do 
not meet the criteria for antisocial personality disorder. However, there are almost no studies measuring adult 
CD as existing studies in this area tend to measure adult antisocial behaviour rather than adult CD. As such, 
only childhood CD (i.e., cases prior to 18 years of age) was modelled in GBD. Included in GBD were cases 
meeting diagnostic criteria according to DSM1 or the International Classification of Diseases (ICD). 
 
Anorexia nervosa 
 
According to the DSM IV- TR, anorexia nervosa (AN) is an eating disorder characterised by: 

 Refusal to maintain body weight at or above a minimally normal weight for age and height (e.g. 
weight loss leading to maintenance of body weight less than 85% of that expected; or failure to make 
expected weight gain during period of growth, leading to body weight less than 85% of that expected). 

 Intense fear of gaining weight or becoming fat, even though underweight (expanded to include any 
behaviour that interferes with weight gain in DSM-52). 

 Disturbance in the way in which one’s body weight or shape is experienced, undue influence of body 
weight or shape on self-evaluation, or denial of the seriousness of the current low body weight. 

 In post-menarcheal females, amenorrhoea, i.e., the absence of at least three consecutive menstrual 
cycles (this criterion was removed in DSM-52). 

 
Included in GBD were cases meeting diagnostic criteria according to DSM or the International Classification 
of Diseases (ICD. 
 
Bulimia nervosa 
 
According to the DSM- IV-TR, bulimia nervosa (BN) is an eating disorder characterised by: 
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 Recurrent episodes of binge eating. An episode of binge eating is characterised by both of the 
following: 

1. eating, in a discrete period of time (e.g. within any two-hour period), an amount of food 
that is definitely larger than most people would eat during a similar period of time and 
under similar circumstances 

2. sense of lack of control over eating during the episode (e.g. a feeling that one cannot stop 
eating or control what or how much one is eating). 

 Recurrent inappropriate compensatory behaviour in order to prevent weight gain, such as self-induced 
vomiting; misuse of laxatives, diuretics, enemas, or other medications; fasting; or excessive exercise. 

 The binge eating and inappropriate compensatory behaviour both occur, on average, at least twice a 
week for three months (changed to once a week for three months in DSM-5). 

 Self-evaluation is unduly influenced by body shape and weight. 
 The disturbance does not occur exclusively during episodes of anorexia nervosa. 

 
Included in GBD were cases meeting diagnostic criteria according to DSM or the International Classification 
of Diseases (ICD.  
 
Autism spectrum disorders 
 
Autism spectrum disorders (ASD; also known as pervasive developmental disorder) is a neurodevelopmental 
disorder with onset occurring in early childhood. It is characterised by pervasive impairment in several areas of 
development, including social interaction and communication skills, along with restricted and repetitive 
patterns of behaviours and/or interests. 
 
ASD was an umbrella for five sub-disorders according to the Diagnostic and Statistical Manual of Mental 
Disorders fourth edition, text revision (DSM-IV-TR: Autistic disorder (299.00), Pervasive Developmental 
disorder, not otherwise specified (299.8), Rett’s disorder (299.80), Childhood Disintegrative Disorder (299.10). 
ASD is still an umbrella for eight sub-disorders according to the International Statistical Classification of 
Diseases and Related Health Problems 10th Revision (ICD10). A diagnosis of ASD according to the DSM-5 
requires the following criteria to be met: 
 
Persistent deficits in social communication and social interaction across multiple contexts, as manifested  
by all of the following, currently or by history:  
 
 Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach and 

failure of normal back-and-forth conversation to reduced sharing of interests, emotions, or affect to 
failure to initiate or respond to social interactions.  

 Deficits in nonverbal communicative behaviours used for social interaction, ranging, for example, from 
poorly integrated verbal and nonverbal communication to abnormalities in eye contact and body 
language or deficits in understanding and use of gestures to a total lack of facial expressions and 
nonverbal communication.  

 Deficits in developing, maintaining, and understanding relationships, ranging, for example, from 
difficulties adjusting behaviour to suit various social contexts to difficulties in sharing imaginative play 
or in making friends to absence of interest in peers.  

 
Restricted, repetitive patterns of behaviour, interests, or activities, as manifested by at least two of the following, 
currently or by history:  
 
 Stereotyped or repetitive motor movements, use of objects, or speech (e.g. simple motor stereotypies, 

lining up toys or flipping objects, echolalia, idiosyncratic phrases).  
 Insistence on sameness, inflexible adherence to routines, or ritualised patterns of verbal or nonverbal 

behaviour (e.g. extreme distress at small changes, difficulties with transitions, rigid thinking patterns, 
greeting rituals, need to take same route or eat same food every day).  

 Highly restricted, fixated interests that are abnormal in intensity or focus (e.g. strong attachment to or 
preoccupation with unusual objects, excessively circumscribed or perseverative interests). 

 Hyper- or hypo reactivity to sensory input or unusual interest in sensory aspects of the environment 
(e.g. apparent indifference to pain/temperature, adverse response to specific sounds or textures, 
excessive smelling or touching of objects, visual fascination with lights or movement).  
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The symptoms must be present in the early developmental period, cause clinically significant impairment, and 
not be better explained by intellectual impairment or global developmental delay. 
 
Attention-deficit/hyperactivity disorder 
 
Attention-deficit/hyperactivity disorder (ADHD) is an externalising behaviour disorder characterised by 
persistent inattention and/or hyperactivity-impulsivity. As per criteria set by the DSM-IV-TR, diagnosis 
requires six or more symptoms of inattention or hyperactivity-impulsivity to have persisted for at least six 
months in two or more settings causing significant impairment to functioning, with at least some impairing 
symptoms being present prior to 7 years of age (12 years of age in DSM-5). Recognised symptoms include: 

Inattention 
 Often fails to give close attention to details or makes careless mistakes in schoolwork, work, or other 

activities 
 Often has difficulty sustaining attention in tasks or play activities 
 Often does not seem to listen when spoken to directly 
 Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the 

workplace (not due to oppositional behaviour or failure to understand instructions) 
 Often has difficulty organising tasks and activities 
 Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such as 

schoolwork or homework) 
 Often loses things necessary for tasks or activities (e.g. toys, school assignments, pencils, books, or 

tools) 
 Is often easily distracted by extraneous stimuli 
 Is often forgetful in daily activities 

Hyperactivity  
 Often fidgets with hands or feet or squirms in seat 
 Often leaves seat in classroom or in other situations in which remaining seated is expected 
 Often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or 

adults, may be limited to subjective feelings of restlessness) 
 Often has difficulty playing or engaging in leisure activities quietly 
 Is often on the go or often acts as if driven by a motor 
 Often talks excessively 

Impulsivity  
 Often blurts out answers before questions have been completed 
 Often has difficulty awaiting turn 
 Often interrupts or intrudes on others (e.g. butts into conversations or games) 

 
Included in GBD were cases meeting diagnostic criteria according to DSM or the International Classification of 
Diseases (ICD) (called hyperkinetic disorder in ICD).  
 
Other mental disorders 
 
In addition to the individual mental disorders for which GBD estimated burden, the non-fatal burden 
attributable to a residual cause of other mental disorders were also estimated. This is made up of an 
aggregate group of personality disorders. Personality disorders are characterised by pervasive, inflexible and 
maladaptive patterns of behaviour and inner experience which are markedly different from what is 
considered to be acceptable in the individual’s culture. These disorders tend to be chronic and are associated 
with significant distress or disability. Included in GBD 2017 were cases meeting diagnostic criteria for 
personality disorders according to the Diagnostic and Statistical Manual of Mental Disorders (DSM, or the 
equivalent diagnosis in the International Classification of Diseases (ICD). The aggregated group of 
personality disorders used in GBD 2017 captured any of the following: 
 

 Paranoid personality disorder 
 Schizoid personality disorder 
 Schizotypal personality disorder 
 Antisocial personality disorder 
 Borderline personality disorder 
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 Histrionic personality disorder 
 Narcissistic personality disorder 
 Avoidant personality disorder 
 Dependent personality disorder 
 Obsessive-compulsive personality disorder 
 Personality disorder not otherwise specified 

 
B. List of ICD codes mapped to the GBD mental disorders list 

 
The codes used by GBD 2017 from the 9th and 10th revisions of the International Statistical Classification of 
Diseases and related health problems (ICD) for mental disorders are listed below: 
 

Cause ICD 10 ICD 9 
Depressive disorder F32-F33.9, F34.1 296.2-296.36, 300.4, 311-311.9 

Major depressive disorder F32-F33.9 296.2-296.36, 311-311.9 
Dysthymia F34.1 300.4 

Anxiety disorders F40-F44.9, F93-F93.2 300-300.3, 308-309.9 
Idiopathic developmental intellectual disability F70-F79.9, Z81.0 317-319.9, V18.4 
Schizophrenia F20-F20.9, F25-F25.9 295-295.35, 295.5-295.8 
Bipolar disorder F30-F31.9, F34.0 296-296.16, 296.4-296.81 
Conduct disorder F91-F92.9 312-312.9 
Eating disorders F50-F50.9 307.1, 307.5-307.59 

Anorexia nervosa F50.0-F50.1 307.1 
Bulimia nervosa F50.2-F50.5 307.51, 307.54 

Autism spectrum disorders F84-F84.9 299-299.91 
Attention-deficit/hyperactivity disorder F90-F90.9 314-314.9 
Other mental disorders F04-F06.1, F06.3-F07.0, F08-F09.9, F21-

F24, F26-F29.9, F34, F34.8, F34.9, F38-
F39, F45-F49, F51-F52.9, F55, F55.8, 
F56-F69.0, F80-F83, F85-F89.0, F93.3-
F99.0, G47-G47.29, G47.4-G47.9, R40-
R40.4, R45-R55.0, Z03.2, Z04.6-Z04.72, 
Z13.4, Z64, Z81, Z81.8, Z86.5 Z86.59 

293-294, 295.4-295.45, 295.80-295.95, 
296.82-298.9, 300.5-302.9, 306-307.0, 
307.2-307.49, 307.6-307.7, 307.9, 310- 
310.1, 313-313.9, 316 316.9, 327-327.19, 
327.3-327.8, 347-347.9, 780-780.2, 
780.93, 780.97, 797-797.9, 799.2-799.29, 
V11.0-V11.2, V11.4-V12.0, V17-V17.0. 

 
C. GBD data and analysis framework 

 
The overview of data inputs and analysis framework for GBD is shown in the following flowchart: 

 
YLLs is years of life lost. YLDs is years lived with disability. DALYs is disability‐adjusted life‐years. PAFs is population attributable 
fractions.  
Rectangular boxes represent analytical steps, cylinders represent databases, and parallelograms represent intermediate and final results. 
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The flowchart above illustrates the flow of the key components of the GBD estimation process, including: 
 

1. Incorporation of appropriate covariates (step 1) 
2. All-cause mortality estimation (steps 2-5): the data come from sources such as censuses, surveys and 

vital registrations. The all-cause mortality estimation process (steps 2-4) can be divided into four 
distinct but interconnected areas: child mortality and adult mortality between ages 15 and 60, 
estimation of a complete set of age-specific death rates, estimation of HIV mortality and final estimates 
of age-specific mortality including HIV and fatal discontinuities (also known as mortality shocks) (step 
5). 

3. Cause of death estimation (steps 6-9): cause of death data are derived from vital registrations, verbal 
autopsy studies, mortality surveillance and, for selected causes, police records, crime reports and data 
collection systems for deaths due to conflict and natural disasters (step 7). Extensive data corrections 
and redistributions of ill-defined causes are made to correct for measurement bias between data sources. 
Cause of death ensemble modelling (CODEm), an ensemble model, is a systematized approach to 
analysing cause of death data for all but a few causes (step 9). CODEm explores a wide range of 
modelling approaches and varying predictive covariates to find an ensemble of best-performing models 
based on statistical tests. To do so, 30% of the data are withheld from each model and the model fit is 
evaluated by how well it covers the data that were left out. By repeating this process many times over 
the best performing models are selected. As all results in GBD are estimated 1,000 times over to 
propagate all sources of uncertainty, among the 1,000 runs we end up with an ensemble of up to 100 or 
more different types of models and covariates that are selected.  

4. Rescaling deaths to equal all-cause mortality (step 10): as all these estimates are made separately for 
each disease and injury, the sum of these could exceed or fall below the all-cause mortality estimated 
from the demographic analyses of steps 2 to 5. Therefore, all deaths by age, sex, geography, year and 
cause to match the all-cause death estimates (this process is called CoDcorrect). 

5. Estimation of disease sequelae prevalence, incidence, and duration (steps 11-12): population surveys, 
cohort studies, administrative records of hospitalisations and other health service encounters, disease 
registries, notifications, surveillance systems are the main data sources for non-fatal estimation (step 
11). Extensive corrections of data to deal with measurement bias arising from study design or case 
definitions are applied. DisMod-MR 2.1 is the main analytical tool for non-fatal estimation (step 12). It 
is a Bayesian meta-regression software program that uses a lognormal model. The meta-regression 
component allows corrections for known sources of measurement error. Its core function is to make 
estimates of prevalence and incidence of disease that are consistent with data on mortality risk and 
remission (defined in GBD as the ‘cure rate’). For a select number of causes that do not fit well in the 
three state model (alive without disease, prevalent case of disease and death) of DisMod-MR 2.1, was 
used as alternative modelling strategies. 

6. Cross-validation of impairment levels (step 13): for a number of impairments in GBD terminology, 
such as anaemia, heart failure, hearing and vision loss, we first estimate the total levels of prevalence 
and incidence and then ensured that all sequelae of diseases that lead to this impairment add up to the 
total. 

7. Analysis of the nature and external cause of injury is done separately (step 14). Assignment of severity 
distributions for the main disabling conditions (step 15): in GBD terminology sequelae are the disabling 
consequences for which we make estimates. All sequelae are defined to be mutually exclusive and 
collectively exhaustive. Many diseases have sequelae with a gradation by severity such as mild, 
moderate and severe dementia. Often the epidemiological data on severity distribution is sparse. 
Therefore, at first model the epidemiology of all cases of disease and then apply a severity distribution 
from the sparser data. 

8. Assignment of disability weights for health states (step 16): each sequela is matched with a health state 
or combination of health states for which we have a disability quantifies the relative severity. 

9. Disability weights were derived from population and internet surveys of over 60,000 respondents 
answering pair-wise comparison question of random combinations of health states. Each pair of health 
states was described with brief lay descriptions highlighting the main symptoms and impairments. 
Respondents were asked to nominate the ‘healthier’ of each presented pair. Analytical methods exist to 
formalise the intuition that if the majority of respondents nominate one health state in a pair as the 
healthier these lie farther apart on a severity scale than pairs assigned similar proportions as the 
healthier. In order to anchor estimates on a 0-1 scale of severity, a subset of respondents was asked 
additional population health equivalence questions on a selection of health states. These questions ask 
for a choice of the greater amount of health produce by two health programs; one that prevented sudden 
death in 1,000 persons and another that prevented the onset of a GBD health state for the rest of 2,000, 
5,000 or 10,000 persons’ lives. 
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10. Simulation of comorbidity (step 17): the last step of non-fatal estimation is a microsimulation 
(‘COMO’) to deal with comorbidity. For every age, sex, geography and year, 40,000 hypothetical 
persons are generated who have none, one or more of the GBD sequelae. In those with multiple 
sequelae their combined level of disability is estimated multiplicatively. That means we assume the 
disability from having two health states is less than the sum of the corresponding disability weights. 
This avoids assigning disability greater than one to any individual which would indicate that person is 
worse off than being dead. 

11. Estimation of healthy life expectancy (step 18): health life expectancy is estimated from the life tables 
generated in step 4 and the all-cause YLD rates from step 19b. 

12. Computation of YLLs, YLDs, and DALYs from diseases and injuries with uncertainty (steps 19a-19c): 
YLLs (step 19a) are estimated as the product of counts of death by ages, sex, geography, year and cause 
and a normative life expectancy at the age of the death. The GBD standard life expectancy used as this 
norm is a compilation of the lowest observed mortality rates by age in all mortality data collections of 
populations greater than 5 million. The standard life table reflects a life expectancy at birth of 86.59 
years. YLDs are the output from COMO (step 19b). DALYs are the simple addition of YLLs and YLDs 
(step 19c). 

13. Risk factor estimation (steps 20-24): GBD 2017 also makes estimates for individual and combined risk 
factors. This involves estimation of risk factor exposure (step 20); the formulation of a minimum level 
of exposure to each risk that is associated with the least amount of health loss (step 21); derivation of 
relative risks of disease outcomes for each pair of a risk factor and a disease or injury for which there is 
judged to be sufficient evidence of a causal relationship (step 22); and the estimation of population 
attributable fractions of disease caused by each risk factor. For a few risk-outcome pairs it is hard to 
define exposure and a corresponding risk while directly observed proportions of disease are available, 
such as for the proportion of HIV/AIDS due to unsafe sex or injecting drug use (step 23). For 
combinations of risks how much of the risk is mediated through other risks (step 24) was assessed. For 
instance, all of the effect of high salt intake is mediated through elevated blood pressure and part of the 
risk of increased body mass index is through elevated blood pressure, cholesterol or fasting plasma 
glucose. 

14. Computation of YLLs, YLDs, and DALYs attributable to risk factors (steps 25a-c): YLLs, YLDs and 
DALYs attributable to each risk factor are generated by multiplying population attributable fractions 
with disease estimates (steps 25a-c). 
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D. Mental disorders morbidity estimation 
 
The major data inputs used for estimating prevalence of mental disorders in India are population-based surveys, 
including World Mental Health Survey 2003 that included India and National Mental Health Survey 2015-16, 
and other published studies. Mental disorders morbidity was modelled using the DisMod-MR 2.1 platform. 
Morbidity estimation and modelling methods for the mental disorders are presented in this paper are described in 
detail below. 
 
D.1. Major depressive disorder 
 

The steps in the estimation of non-fatal major depressive disorder (MDD) burden or morbidity are shown in 
the following flowchart: 

 

Data 
 
Prevalence estimates of MDD were split by age and sex where possible. If studies reported prevalence for 
broad age groups by sex (e.g. prevalence in 15 to 65 year old males and females separately), and also by 
specific age groups but for both sexes combined (e.g. prevalence in 15 to 30 year old, then in 31 to 65 year 
old, for males and females combined); then age-specific estimates were split by sex using the reported sex 
ratio and bounds of uncertainty. If studies reported estimates across age groups spanning 20 years or more 
then the data were split into five-year age groups using the prevalence age pattern estimated by DisMod-MR 
2.1. 
 
Attributable suicide estimates 
 
As MDD is an established risk factor for suicide, data on excess mortality with estimated suicide rates (by 
age, sex, year, and location) attributable to MDD were also added in the morbidity estimation process. The 
excess mortality data were estimated using GBD’s comparative risk assessment methodology, where the 
current health status was compared with a theoretical-minimum-risk exposure defined as the counterfactual 
status of the absence of MDD in the population. Population attributable fractions (PAFs) were estimated 
using this established formula: 

 

P referred to the exposure distribution, which in this case was the DisMod-MR 2.1 prevalence rates of MDD 
by age, sex, location and year. RR referred to the pooled relative-risk of suicide due to MDD obtained from 
an existing systematic review and meta-analysis. Age, sex, year, and location-specific PAFs were multiplied 
by their corresponding GBD suicide rate to estimate the proportion of suicide cases attributable to MDD. 
These were entered as cause-specific mortality rates in the epidemiological model for MDD. 
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Severity splits 
 
The basis of the GBD disability weight survey assessments are lay descriptions of sequelae highlighting 
major functional consequences and symptoms. The lay descriptions and disability weights for MDD severity 
levels are shown below: 
 

Severity level Lay description Disability weight 
(95% CI) 

Mild Feels persistent sadness and has lost interest in usual activities. The person 
sometimes sleeps badly, feels tired, or has trouble concentrating but still manages to 
function in daily life with extra effort. 

0.145 (0.099 0.209) 

Moderate  Has constant sadness and has lost interest in usual activities. The person has some 
difficulty in daily life, sleeps badly, has trouble concentrating, and sometimes thinks 
about harming himself (or herself). 

0.396 (0.267 0.531) 

Severe  Has overwhelming, constant sadness and cannot function in daily life. The person 
sometimes loses touch with reality and wants to harm or kill himself (or herself). 

0.658 (0.477 0.807) 

 
Modelling strategy 
 
Morbidity from MDD was modelled using the DisMod-MR 2.1 platform. Data across all epidemiological 
parameters were initially included in the modelling process. However, few incidence data points available 
typically excluded cases of MDD at baseline, new major depressive episodes in people with previous 
episodes were not counted and incidence was underestimated. For this reason, all raw incidence data were 
excluded in the final model and instead allowed DisMod-MR 2.1 to calculate incidence based on data from 
other parameters.  
 
Minimum age of onset for MDD was set after 3 years of age and validated the same with expert feedback 
and existing literature. An average remission rate for a major depressive episode of 1.4 (1.3-1.6) was used. 
This was derived from the four longitudinal studies fitting a lognormal curve with least squared differences 
to data on the proportion of incident cases still fulfilling the case definition for major depression at intervals 
over a one-year period. As data were only available for a follow-up of one year, a decision had to be made 
about the maximum allowable duration of an episode. Setting this at 40 years, the average duration implied 
by the lognormal fit was 0.65 (0.59-0.70) of a year. Study-level covariates were used to accommodate 
between-study variability in the raw prevalence data. A past year recall covariate adjusted all data points 
derived from past year prevalence toward the level they would have been if the study had captured 
point/past-month prevalence. The latter prevalence period is less affected by recall bias. A symptom scale 
covariate adjusted all data points derived using a symptom scale toward the level they would have been if the 
scale had strictly adhered to DSM or ICD thresholds for MDD. 
 
Location-level covariates were also included in the MDD model. For each GBD location, a covariate 
identifying the mean mortality rate in the previous ten years due to war and terrorism informed the 
estimation of prevalence given existing evidence to show a positive association between conflict status and 
the prevalence of MDD. An age-standardised SEV scalar was also included. This made use of the fraction of 
MDD burden caused by its relevant risk factors combined to inform the estimation of prevalence. Intimate 
partner violence and childhood sexual violence are the two established risk factors of MDD for which 
attributable burden is estimated in GBD studies. Betas and exponentiated values (which can be interpreted as 
an odds ratio) for each study and country-level covariate are shown in the table below: 
 

Study/country covariate Parameter Beta   Exponentiated beta 
Asian data points Prevalence -0.42 (-0.48 to -0.37) 0.66 (0.62 0.69) 
Past year recall Prevalence 0.67 (0.63 0.72) 1.96 (1.88 2.05) 
Symptom scale Prevalence 1.09 (1.04 1.15) 2.98 (2.82 3.15) 
School survey Prevalence 0.27 (0.17 0.38) 1.32 (1.18 1.46) 
World health survey Prevalence 0.84 (0.77 0.92) 2.31 (2.15 2.51) 
Mean war mortality rate in the previous ten years Prevalence 0.49 (0.022 0.97) 1.63 (1.02 2.65) 
Age-standardised SEV scalar: Depression Prevalence 1.15 (0.93 1.25) 3.16 (2.53 3.48) 
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D.2. Dysthymia 
 

 The steps in the estimation of non-fatal dysthymia burden or morbidity are shown in the following flowchart: 
 

 

 
Data 
  
The estimated prevalence of dysthymia was split by age and sex where possible. First, if studies reported 
prevalence for broad age groups by sex (e.g. prevalence in 15 to 65 year old males and females separately), 
and also by specific age groups but for both sexes combined (e.g. prevalence in 15 to 30 year old, then in 31 
to 65 year old, for males and females combined), age specific estimates were split by sex using the reported 
sex ratio and bounds of uncertainty. Second, where studies reported estimates across age groups spanning 20 
years or more, these were split into five year age groups using the prevalence age pattern estimated by 
DisMod-MR 2.1.  
 
Severity splits  
 
The basis of the GBD disability weight survey assessments are lay descriptions of sequelae highlighting 
major functional consequences and symptoms. The lay description and disability weight for a symptomatic 
state of dysthymia are shown below. Given the milder and more stable presentation of dysthymia, it was 
assigned the same disability weight as that for mild major depressive disorder. 
 

Severity level Lay description Disability weight 
(95% CI) 

Symptomatic 
dysthymia 

Feels persistent sadness and has lost interest in usual activities. The person 
sometimes sleeps badly, feels tired, or has trouble concentrating but still manages to 
function in daily life with extra effort. 

0.145 (0.099 0.209) 

 
Modelling strategy 
  
The DisMod-MR 2.1 model was used for the estimation of non-fatal estimation of dysthymia. Data across all 
epidemiological parameters were initially included in the modelling process. The studies with incidence data 
have reported very low estimates of dysthymia, whereas prevalence data was relatively high. As prevalence 
studies contributed much greater world coverage than incidence studies, the incidence data were excluded 
from the modelling. The minimum age of onset of dysthymia was set as three years of age after consulting 
the experts. Also, it was consistent with the available data. Excess-mortality was set to 0 as there is no 
epidemiological evidence to suggest that dysthymia is associated with a statistically significant risk of 
mortality.  
 
Study-level covariates were used to accommodate between study variability in the raw prevalence data. A lay 
interviewer covariate created a crosswalk between prevalence derived from clinically trained interviewers 
(desirable) and prevalence derived from lay-interviewers. As the effect of this covariate was not statistically 



15 
 

significant, it was excluded from the final model. Given that dysthymia is being modelled as a chronic 
disorder with a long duration of between six and 10 years, significant variation between point and past year 
prevalence was not detected. 
 
Betas and exponentiated values (which can be interpreted as an odds ratio) for each study level covariate are 
shown in the table below: 
 

Study covariate Parameter Beta Exponentiated beta 
Lay interviewer Prevalence -0.37 ( -0.51 to -0.24) 0.69 (0.60 0.78) 

 
As there is lack of data available for dysthymia, and the available data were very heterogeneous given 
differences in the data collection methodology used between studies, a restriction on location was applied 
with random-effects of -0.3 to 0.3 to further guide the estimation of prevalence. 

 
D.3. Anxiety Disorders 

 
The steps in the estimation of non-fatal anxiety disorders burden or morbidity are shown in the following  
flowchart:

 

Data 
 
Reported estimates of prevalence of anxiety disorder was split by age and sex where possible. First, if studies 
reported prevalence for broad age groups by sex (e.g. prevalence in 15 to 65 year old males and females 
separately), and also by specific age groups but for both sexes combined (e.g. prevalence in 15 to 30 year 
old, then in 31 to 65 year old, for males and females combined), age-specific estimates were split by sex 
using the reported sex ratio and bounds of uncertainty. Second, where studies reported estimates across age 
groups spanning 20 years or more, these were split into five year age groups using the prevalence age pattern 
estimated by DisMod-MR 2.1. 
 
Severity splits 
 
The basis of the GBD disability weight survey assessments are lay descriptions of sequelae highlighting 
major functional consequences and symptoms. The lay descriptions and disability weights for anxiety 
disorder severity levels are shown below. 
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Severity level Lay description Disability weight 
(95% CI) 

Mild Feels mildly anxious and worried, which makes it slightly difficult to concentrate, 
remember things, and sleep. The person tires easily but is able to perform daily 
activities. 

0.03 (0.018-0.046) 

Moderate  Feels anxious and worried, which makes it difficult to concentrate, remember things, 
and sleep. The person tires easily and finds it difficult to perform daily activities. 
 

0.133 (0.091-0.186) 

Severe  Constantly feels very anxious and worried, which makes it difficult to concentrate, 
remember things, and sleep. The person has lost pleasure in life and thinks about 
suicide. 

0.523 (0.362-0.677) 

 
Modelling strategy 
  
For anxiety disorders DisMod-MR 2.1 was used for the morbidity estimation. Data across all 
epidemiological parameters were initially included in the modelling process. The incidence studies reported 
estimates which were very low relative to the prevalence data. As prevalence studies contributed much 
greater data coverage than incidence studies, the incidence data were excluded. No incidence and prevalence 
was assumed to occur before age 2 and after age 95. This minimum age of onset was corroborated with 
expert feedback and existing literature on anxiety disorders. Remission was set to a maximum of 0.2, 
consistent with the data points available. Study level covariates were used to accommodate for between study 
variability in the raw prevalence data. A past year recall covariate adjusted all data points derived from past 
year prevalence toward the level they would have been if the study had captured point/past-month 
prevalence. The latter prevalence period is less affected by recall bias. A school survey covariate adjusted 
estimates derived from school surveys downward to the level they would have been had the study conducted 
a fully representative population survey. A country level covariate identifying for each GBD location the 
mean mortality rate in the previous ten years due to war and terrorism was also included in the anxiety 
disorders model. This informed the estimation of prevalence given existing evidence to show a positive 
association between conflict status and the prevalence for anxiety disorders. Betas and exponentiated values 
(which can be interpreted as an odds ratio) for each study-level covariate are shown in the table below: 
 

Study covariate Parameter Beta Exponentiated beta 
Past  year recall Prevalence 0.39 (0.34 0.45) 1.48 (1.41 1.56) 
School survey Prevalence 0.43 (0.31 0.56) 1.54 (1.36 1.75) 
Mean war mortality rate in the previous 10 years Prevalence 0.50 (0.027 0.97) 1.65 (1.03 2.65) 

 
D.4. Idiopathic developmental intellectual disability 
 

The steps in the estimation of non-fatal idiopathic developmental intellectual disability burden or morbidity 
are shown in the following flowchart: 
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Data 
 
The prevalence of idiopathic developmental intellectual disability was calculated by subtracting all severity 
and aetiology-specific intellectual disability from the severity-specific envelope assuming the residuals to 
represent idiopathic disability. If the residual was less than 5% of the severity-specific envelope, the 
prevalence of all aetiology-specific intellectual disability was proportionally squeezed to fit within 95% of 
the envelope, leaving 5% for idiopathic intellectual disability. 
 
Severity splits-disability weights 
  
Intellectual disability severity disability weights 
 

Health state Description Disability weight 
(95% CI) 

Borderline intellectual functioning This person is slow in learning at school. As an adult, the person has some 
difficulty doing complex or unfamiliar tasks but otherwise functions 
independently. 

0.011 (0.005 0.02) 

Intellectual disability/mental 
retardation, mild 

This person has low intelligence and is slow in learning at school. As an 
adult, the person can live independently, but often needs help to raise children 
and can only work at simple supervised jobs. 

0.043 (0.026 0.064) 

Intellectual disability/mental 
retardation, moderate 

This person has low intelligence, and is slow in learning to speak and to do 
even simple tasks. As an adult, the person requires a lot of support to live 
independently and raise children. The person can only work at the simplest 
supervised jobs. 

0.1 (0.066 0.142) 

Intellectual disability/mental 
retardation, severe 

This person has very low intelligence and cannot speak more than a few 
words, needs constant supervision and help with most daily activities, and 
can do only the simplest tasks. 

0.16 (0.107 0.226) 

Intellectual disability/mental 
retardation, profound 

This person has very low intelligence, has almost no language, and does not 
understand even the most basic requests or instructions. The person requires 
constant supervision and help for all activities. 

0.2 (0.133 0.283) 

 
Modelling strategy 
 
GBD modelled the prevalence of intellectual disability, both aetiology-specific intellectual disabilities and 
idiopathic intellectual disability over multiple steps.  
 
First, a DisMod-MR 2.1 model was run to estimate the total prevalence of intellectual disability of level IQ 
<70. Lag-distributed income and education included in the model as predictive covariates. Table below 
shows raw and exponentiated model coefficients for the covariates used in the estimation process for the 
DisMod model. Exponentiated coefficients can be interpreted as odds ratios. 
 

Covariate  Parameter Coefficient (95% CI) Exponentiated coefficient (95% CI) 
Lagged distributed income (LDI) per capita Prevalence -0.25 (-0.44-0.068) 0.78 (0.65-0.93) 
Underweight (proportion less than 2 SD 
below the mean weight for age in children 
under 5) 

Prevalence 1.27 (0.09-2.85) 3.57 (1.09-17.34) 

Sex Prevalence 0.28 (0.12-0.44) 1.32 (1.13-1.55) 
 
Second, the total prevalence of idiopathic intellectual disability split into four severity levels: mild (IQ 50-
69), moderate (IQ 35-49), severe (IQ 20-34), and profound (IQ below 20). A subset of studies was pooled 
that distinguished intellectual disability by these severity levels. A cumulative severity levels was used via 
random effects meta-analyses stratified by two levels of income status (high-income versus low- and middle-
income). These proportions were used to estimate discrete severities from the overall intellectual disability 
(IQ <70) prevalence. Borderline disability (IQ 70-84) was estimated via another random-effects meta-
analysis of the ratio of IQ 70-84 to IQ <70. The uncertainty of the pooled fractions and ratios were 
propagated throughout our calculations using 1,000 draws from a normal distribution with mean and 
standard error estimated by the meta-analysis. The results of the meta analysis are shown in the table below. 
 
Proportion of intellectual disability cases 

 
Severity  Mean Standard error 
None  0.161 0.034 
Borderline  0.161 0.034 
Mild  0.375 0.037 
Moderate  0.190 0.031 
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Third, prevalence of each aetiology specific intellectual disability was estimated using models of the 
following parent causes. Since GBD is modelling only developmental intellectual disability, causes such as 
stroke and Alzheimer’s disease are not included in the causal attribution process. 
 
Parent causes included in causal attribution are: 
 
 Neonatal preterm birth complications (<28w, 28-32w, 32-36w) 
 Neonatal encephalopathy due to birth asphyxia and trauma 
 Congenital birth defects (diaphragmatic hernia, cardiovascular anomalies) 
 Haemolytic disease and other neonatal jaundice 
 Meningitis (pneumococcal, H influenzae type B, meningococcal, other bacterial) 
 Encephalitis 
 Malaria 
 Neonatal tetanus 
 Neonatal sepsis and other neonatal infections 
 Iodine deficiency 
 African trypanosomiasis 
 Down syndrome 
 Klinefelter syndrome 
 Chromosomal abnormalities (unbalanced rearrangements, Down syndrome, Edwards syndrome, Patau 

syndrome, other chromosomal abnormalities) 
 Neural tube defects (e.g. spina bifida, encephalocele) 
 Hypertensive disorders of pregnancy (eclampsia, preeclampsia) 
 Autism spectrum disorders  
 Fetal alcohol syndrome 

 
For ASD, six studies were identified reporting severity of ID. A meta-analysis was conducted to produce a 
severity distribution which then applied to the prevalence of autism to produce severity-specific intellectual 
disability due to autism. 
  
The prevalence of individual aetiology-specific ID was estimated by models from the respective parent 
causes, the squeezing may result in a distorted balance of prevalence estimates within their parent causes. 
With the aim to maintain consistencies of prevalence within each of the parent causes, the difference 
between the original and the squeezed prevalence estimates were added to the motor impairment sequela if 
the squeezed sequela represented motor and cognitive impairment. For autism, the fraction of cases was 
obtained which resulted in ID from literature (0.29; 95% CI 0.27-0.30) and applied this fraction to the 
subtraction and squeezing processes. All ID cases due to iodine deficiency (cretinism) were assumed to result 
in either severe or profound disability, and Klinefelter syndrome cases that result in ID will have either 
borderline or mild severity. 
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D.5. Schizophrenia 
 

The steps in the estimation of non-fatal schizophrenia burden or morbidity are shown in the following 
flowchart: 

 

Data  
 
The estimates of prevalence of schizophrenia was split by age and sex where possible. If studies reported 
prevalence for broad age groups by sex (e.g. prevalence in 15 to 65 year old males and females separately), 
and also by specific age groups but for both sexes combined (e.g. prevalence in 15 to 30 year old, then in 31 
to 65 year old, for males and females combined); age specific estimates were split by sex using the reported 
sex ratio and bounds of uncertainty. Studies which reported estimates across age groups spanning 20 years or 
more were split into five year age groups using the prevalence age pattern estimated by DisMod-MR. 
 
Modelling strategy 
 
DisMod-MR 2.1 model was used to estimate prevalence of schizophrenia by age, sex, year, state, and 
country. Data across all epidemiological parameters were included in the modelling process. It was assumed 
that no incidence of schizophrenia before the age of 10 and after 80 years of age. This minimum age of onset 
was verified with expert feedback and existing literature on schizophrenia. Remission was also restricted to a 
maximum of 0.04 as guided by data available in the dataset. 
 
Study-level covariates were not included for the morbidity estimation of schizophrenia as the tested 
covariates failed to demonstrate any significance. But a location-level covariate, lagged distributed income 
(LDI), was included. LDI represents a moving average of gross domestic product (GDP) over time. It was 
also applied to excess mortality data with a negative relationship assumed. The table below illustrates the 
covariate, parameter, beta and exponentiated beta values for the model. 
 

Location-level covariate Parameter Beta Exponentiated beta 

LDI Excess mortality rate -0.55 (-1 to -0.1) 0.58 (0.37-0.90) 

 
  



20 
 

D.6. Bipolar disorder 
 

  The steps in the estimation of non-fatal bipolar disorder burden or morbidity are shown in the following 
flowchart:           
 

 

Data 
 
Reported estimates of prevalence of bipolar disorders was split by age and sex where possible. First, if 
studies reported prevalence for broad age groups by sex (e.g. prevalence in 15 to 65 year old males and 
females separately) and by specific age groups but for both sexes combined (e.g. prevalence in 15 to 30 year 
old, then in 31 to 65 year old, for males and females combined), age-specific estimates were split by sex 
using the reported sex ratio and bounds of uncertainty. Second, where studies reported estimates across age 
groups spanning 20 years or more, these were split into five-year age groups using the prevalence age pattern 
estimated by DisMod-MR 2.1. 
 
Severity splits inputs 
 
The basis of the GBD disability weight survey assessments are lay descriptions of sequelae highlighting 
major functional consequences and symptoms. The lay descriptions and disability weights for bipolar 
disorder severity levels are shown below. 
 

Severity level Lay description Disability weight 
(95% CI) 

Manic Is hyperactive, hears and believes things that are not real, and engages in impulsive and 
aggressive behaviour that endanger the person and others. 

0.492 (0.341-0.646) 

Depressive* Has constant sadness and has lost interest in usual activities. The person has some difficulty 
in daily life, sleeps badly, has trouble concentrating, and sometimes thinks about harming 
himself (or herself). 

0.396 (0.267-0.531) 

Residual Has mild mood swings, irritability, and some difficulty with daily activities. 0.032 (0.018-0.051) 

Note: *Equivalent to the disability weight estimated for moderate major depressive disorder 
 
Information on the distribution of manic, depressive, and residual states of bipolar disorder was obtained 
from a separate systematic review of the literature. Meta-XL (a Microsoft Excel add-in for meta-analysis) 
was used to pool estimates across all studies to calculate the overall proportion of bipolar cases in each health 
state. Six studies provided information on the proportion of bipolar disorder cases in a manic (21%, 12%-
33%), depressive (23%, 10%-39%), or residual state (52%, 28%-77%). 
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Modelling strategy 
 
The DisMod-MR 2.1 platform was used for the modelling. Data across all epidemiological parameters were 
initially included in the modelling process. The two studies on incidence reported 0% and 0.1% incidence of 
bipolar disorder and were low relative to the prevalence data. They were excluded from the final model 
where incidence was estimated using data from other parameters. No incidence and prevalence was assumed 
to occur before age 10. Remission was set to a maximum of 0.05 in agreement with literature and expert 
advice suggesting no or very little complete remission from bipolar disorder. 
 
Study-level covariates were used to accommodate for between study variability in the raw prevalence data. A 
point recall covariate adjusted all data points derived from point/past-month prevalence toward the level they 
would have been if the study had captured 12-month prevalence. 12-month prevalence was set as the 
desirable level due to the episodic nature of bipolar disorder. Estimates of point prevalence surveying 
symptoms experienced in the past 30 days or less may fail to diagnose cases of bipolar disorder in a residual 
state, thereby underestimating prevalence. 
 
The corresponding beta and exponentiated value (which can be interpreted as an odds ratio) is shown in the 
table below: 
 

Study covariate Parameter Beta Exponentiated beta 
Point  recall Prevalence -0.86 ( -1.17 to -0.61) 0.42 (0.31-0.54) 

 
Given that there was an overall paucity in epidemiological data available for bipolar disorder, and the data 
available were very heterogeneous given differences in the data-collection methodology used between 
studies, a restriction on location random-effects of -0.3 to 0.3 was applied to further guide the estimation of 
prevalence. 
 

D.7. Conduct disorder 
 

 The steps in the estimation of non-fatal conduct disorder (CD) burden or morbidity are shown in the 
following flowchart:  

 

Data 
 
The prevalence of conduct disorders was split by age and sex where possible. If studies reported prevalence 
for broad age groups by sex (e.g. prevalence in 5-18year old males and females separately) and by specific 
age groups but for both sexes combined (e.g. prevalence for 5-12 year old and 13-18 year old, for males and 
females combined), age-specific estimates were split by sex using the reported sex ratio and bounds of 
uncertainty. 
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Severity splits and disability weights  
 
A severity split for the proportion of time spent symptomatic versus asymptomatic was based on data from 
the Great Smoky Mountains Study which assessed the levels of disability found in children and adolescents 
with mental disorders. Of those with CD, 72% reported disability while 20% of individuals with no diagnosis 
reported disability at the time of survey. Using these as estimates of the proportion of time with disability in 
the average case, the proportion of disability in children without a diagnosis was subtracted from the 
proportion with disability for CD, giving an adjusted proportion of 52%. Detailed descriptions of this 
methodology have been published elsewhere. The lay description and disability weight for CD is shown in 
the table below. 
 

 Lay description     Disability weight (95% CI) 
Has frequent behaviour problems, which are sometimes violent. The person 
often has difficulty interacting with other people and feels irritable. 0.241 (0.159-0.341) 

 
Modelling strategy 
 
No incidence or prevalence was assumed to occur prior to 5 years of age or after 18 years of age. The 
minimum age of onset was set in consultation with experts while the upper age limit was set in line with 
DSM criteria. Excess mortality was set to zero given the absence of data demonstrating an association 
between CD and an increased risk of death. Remission and incidence were capped between ages 4 and 17 
years in order to gain more plausible output. A covariate was used to adjust any prevalence estimates which 
also included cases of oppositional defiant disorder and/or disruptive behaviour disorder not otherwise 
specified toward those including CD only. 
 
Covariate Parameter Beta  Exponentiated beta 
Identifies estimates also containing ODD &/or DDNOS 
cases 

Prevalence 0.63 (0.39 - 0.84) 1.88 (1.48- 2.32) 

 
D.8. Anorexia nervosa 
 

        The steps in the estimation of non-fatal anorexia nervosa burden or morbidity are shown in the following 
flowchart: 
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Data 

No severity splits were applied to anorexia nervosa after the estimation of prevalence. The lay description 
and disability weight for anorexia nervosa are shown in the table below. 
 

Lay description Disability weight (95% CI) 
Feels an overwhelming need to starve and exercises excessively to lose weight. The person is very 
thin, weak, and anxious. 0.224 (0.150-0.312) 

 
Modelling strategy 
 
No incidence was assumed to occur prior to age 5 or from 50 years onward. These settings are in line with 
those placed on the corresponding cause of death model for anorexia nervosa. A cap of 0.6 was placed on 
remission in order to obtain a more plausible fit of the model. The function in DisMod-MR 2.1 was used to 
pull in cause-specific mortality rate (CSMR) data from our CODEm and CoDcorrect analyses. As such, 
other mortality data (standardised mortality ratios and relative risks) were excluded. CSMR data also used 
to estimate priors on excess mortality rates (EMR) by matching them with prevalence data points for the 
same geography and study year and dividing CSMR by prevalence. A country-level covariate LDI, was 
included. The limits placed on this covariate meant that prevalence was assumed to increase with rising 
GDP. LDI was also applied to excess mortality data in order to better inform regional distribution. The 
table below illustrates the covariates, parameters, beta and exponentiated beta values for anorexia nervosa. 
 

Covariate Parameter Beta Exponentiated beta 
LDI ($ per capita) Prevalence 0.42 (0.23-0.50) 1.52 (1.26-1.64) 
LDI ($ per capita) Excess mortality -0.26 (-0.48 -0.11) 0.77 (0.62-0.90) 

 
D.9. Bulimia nervosa 
 
 The steps in the estimation of non-fatal bulimia nervosa disease burden or morbidity are shown in the 

following flowchart: 

 

Data  
 
No severity splits were applied to bulimia nervosa as well. The lay description and disability weight for 
bulimia nervosa is shown in the table below. 
 

Lay description Disability weight (95% CI) 
Has uncontrolled overeating followed by guilt, starving, and vomiting to lose weight. 0.223 (0.149-0.311) 

 
Modelling strategy 
 
No incidence was assumed to occur prior to 10 years of age or onward from 40 years of age. The function 
in DisMod-MR 2.1 was used to pull in cause-specific mortality rate (CSMR) data from our CODEm and 
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COD correct analyses. As such, other mortality data (standardised mortality ratios and relative risks) were 
excluded. CSMR data was also used to estimate priors on excess mortality rates (EMR) by matching them 
with prevalence data points for the same geography and study year and dividing CSMR by prevalence. A 
study-level covariate was applied which adjusted estimates based on ICD criteria toward those based on 
DSM criteria. A country-level covariate, lagged distributed income (LDI), was also included. The limits 
placed on this covariate meant that prevalence was assumed to increase with rising GDP. LDI was also 
applied to excess mortality data in order to better inform regional distribution. The table below illustrates 
the covariates, parameters, beta and exponentiated beta values for BN. 
 

Covariate Parameter Beta Exponentiated beta 
ICD classification Prevalence -0.17 (-0.67-0.39) 0.84 (0.51-1.48) 
LDI Prevalence 0.39 (0.15-0.50) 1.48 (1.16-1.64) 
LDI Excess mortality -0.3 (-0.49-0.11) 0.74 (0.61-0.90) 

 
D.10. Autism spectrum disorders 
 

 The steps in the estimation of non-fatal autism spectrum disorder burden or morbidity are shown in the 
following flowchart: 

 

Data 
 
Prevalence estimates of autism spectrum disorders (ASD) was split by age and sex where possible outside 
of DisMod-MR 2.1. First, if studies reported prevalence for broad age groups by sex (e.g. prevalence in 15 
to 65 year-old males and females separately), and also by specific age groups but for both sexes combined 
(e.g. prevalence in 15 to 30 year-old, then in 31 to 65 year old, for males and females combined); age-
specific estimates were split by sex using the reported sex ratio and bounds of uncertainty. Studies that only 
reported the prevalence of autism rather than ASD were included but adjusted up by a factor of 2.31 (se = 
0.20) based on 18 studies that used gold-standard sampling methodology and reported prevalence for both 
ASD and autism.  

Severity split inputs  
 
ASD is one of the causes that contribute to the intellectual disability (ID) envelope. As such, a gradation of 
ASD by level of severity was needed. 
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Meta-analyses were conducted using data from 19 studies that used gold-standard sampling methodology 
and reported information on the IQ level in those with ASD in order to calculate the severity splits by six 
sequelae: ASD with no ID, borderline ID, mild ID, moderate ID, severe ID, and profound ID. 
 
The disability weights for each sequela of ASD were calculated using the disability weights for the health 
states Autism, Asperger’s syndrome and other autism spectrum disorders, borderline ID, mild ID, moderate 
ID, severe ID and profound ID. These disability weights and their lay descriptions are presented in the 
table below. 
 

Health state Lay description Disability weight (95% CI) 
Autism Has severe problems interacting with others and difficulty understanding simple 

questions or directions. The person has great difficulty with basic daily activities 
and becomes distressed by any change in routine. 

0.262 (0.176-0.365) 

Asperger’s 
syndrome and 
other autism 
spectrum disorders 

Has difficulty interacting with other people and is slow to understand or respond to 
questions. The person is often preoccupied with one thing and has some difficulty 
with basic daily activities. 

0.104 (0.071-0.147) 

ID, borderline Is slow in learning at school. As an adult, the person has some difficulty doing complex 
or unfamiliar tasks but otherwise functions independently. 

0.011 (0.005-0.020) 

ID, mild Has low intelligence and is slow in learning at school. As an adult, the person can live 
independently, but often needs help to raise children and can only work at simple 
supervised jobs. 

0.043 (0.026-0.064) 

ID, moderate Has low intelligence, and is slow in learning to speak and to do even simple tasks. As 
an adult, the person requires a lot of support to live independently and raise children. 
The person can only work at the simplest supervised jobs. 

0.100 (0.066-0-142) 

ID, severe Has very low intelligence and cannot speak more than a 
few words, needs constant supervision and help with most daily activities, and can do 
only the simplest tasks. 

0.160 (0.107-0.226) 

ID, profound Has very low intelligence, has almost no language, and 
does not understand even the most basic requests or instructions. The person requires 
constant supervision and help for all activities. 

0.200 (0.133-0.283) 

 
To estimate the disability weights for each sequela of ASD, the following steps were conducted, each step 
pulling 1,000 draws of each input: 
 
1.   A pooled disability weight for ASD was estimated: 

 

Where DW is disability weight and    is the inverse of the autism-to-ASD adjustment described earlier (= 
0.43, se = 0.04). 

2.   The disability weight for ASD without ID was estimated: 

 

Where DW is disability weight and P is the severity proportion estimated from the meta-analysis. 

3.   The disability weight for ASD and each remaining level of ID was estimated: 

 

The severity proportions from the meta-analysis used in the above process and the resulting disability 
weights for each sequela are presented in the table below. 
 
  Sequela   Severity proportion (95% UI)   Disability weight (95% UI) 
 ASD without ID 0.428 (0.369-0.491) 0.143 (0.094-0.202) 
 ASD with borderline ID 0.187 (0.144-0.236) 0.152 (0.103-0.212) 
 ASD with mild ID 0.180 (0.134-0.231) 0.179 (0.125-0.245) 
 ASD with moderate ID 0.133 (0.094-0.177) 0.228 (0.160-0.310) 
 ASD with severe ID 0.057 (0.034-0.091) 0.279 (0.195-0.378) 
 ASD with profound ID 0.014 (0.006-0.025) 0.313 (0.215-0.422) 
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Modelling strategy 
 
All incidence of ASD was assumed to occur at birth. A small setting was placed on excess mortality to help 
DisMod follow the mortality estimates. Remission was set to 0 after expert consultation which revealed 
that remission for ASD was not expected. Three study-level covariates were applied to adjust estimates 
with suboptimal sampling methodologies: 
 

 Survey: Studies that conduct household or school surveys but do not conduct additional active 
case-finding (such as reviewing special education records) to find cases likely to be missed by 
survey methodology. 

 
 Registry data: Studies where prevalence of ASD is estimated from diagnoses within a clinical or 

educational registry where no population screening procedure is in place. 
 

 Surveillance/notification data: Studies where researchers review notes of high-risk populations 
from one or more data sources records (e.g. clinical/education records) and determine prevalence 
based on notes without confirming the diagnosis via clinical evaluation. 

 
Systematic review revealed four studies that used gold-standard sampling methodology to estimate 
prevalence and also reported the proportion of their cases of ASD that were captured by registries. The 
pooled proportion was 0.71 (S. E=0.05), and this was set as the prior for the study-level covariate for 
registry data. 
 

Study covariate Parameter Beta Exponentiated beta 
Survey Prevalence -0.14 (-0.36-0.11) 0.87 (0.70-1.11) 
Registry data Prevalence -0.34 (-0.34-0.34) 0.71 (0.71-0.71) 
Surveillance / notification data Prevalence 0.39 (0.21-0.58) 1.48 (1.23-1.78) 

 
D.11. Attention-deficit/hyperactivity disorder 

 
The steps in the estimation of non-fatal attention-deficit/hyperactivity disorder (ADHD) burden or 
morbidity are shown in the following flowchart: 
 

 
 
Data 

The prevalence of ADHD was split by age and sex where possible. If studies reported prevalence for broad 
age groups by sex (e.g. prevalence in 5 to 18 year old males and females separately) and by specific age 
groups but for both sexes combined (e.g. prevalence for 5 to 12 year old and 13 to 18 year old, for males 
and females combined), age-specific estimates were split by sex using the reported sex ratio and bounds of 
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uncertainty. Also, where studies reported estimates across age groups spanning 20 years or more, these 
were split into five-year age groups using the prevalence age pattern estimated by DisMod-MR 2.1. 
 
Severity splits and disability weight  
 
A severity split for the proportion of time spent symptomatic versus asymptomatic was based on data from 
the Great Smoky Mountains Study which assessed the levels of disability found in children and adolescents 
with mental disorders. Of those with ADHD, 48% reported disability while 20% of individuals with no 
diagnosis reported disability at the time of survey. Using these as estimates of the proportion of time with 
disability in the average case, the proportion of disability in children without a diagnosis was subtracted 
from the proportion with disability for ADHD, giving an adjusted proportion of 28%. Detailed descriptions 
of this methodology have been published elsewhere. The lay description and disability weight for ADHD is 
shown in the table below: 
 

Lay description Disability weight (95% CI) 
Is hyperactive and has difficulty concentrating, remembering things, and completing tasks 0.045 (0.028-0.066) 

 
Modelling strategy 
 
It was assumed that no incidence prior to 3 years of age or onward from 12 years of age occurred. The 
minimum age of onset was set in consultation with experts and based on current literatures, while the 
upper age limit on incidence was set in line with the latest DSM-5 criteria. Remission was set to zero 
prior to 12 years, in line with the restriction on incidence. Excess mortality was set to zero given only 
three estimates were found for this parameter. Three covariates were included in the model. The first 
covariate was an informant covariate which adjusted estimates not requiring agreement between 
informants (e.g. diagnosis made if either a teacher or parent indicates ADHD. The second covariate 
adjusted estimates not requiring impairment (or those not specifying whether impairment was required) 
for diagnosis toward those which required impairment. The third covariate adjusted studies using small, 
community samples toward studies representative of entire regions or countries. Bounds for these 
covariates were calculated from the epidemiological data and applied in DisMod-MR 2.1. 
 

Study covariate Parameter Beta Exponentiated beta 
No informant agreement Prevalence 0.49 (0.45-0.57) 1.63 (1.57-1.78) 
No impairment Prevalence 0.039 (0.0034-0.13) 1.04 (1.00-1.13) 
Small, community-level studies Prevalence 0.52 (0.33-0.74) 1.68 (1.38-2.09) 
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D.12. Other mental disorders 
 

 The steps in the estimation of non-fatal other mental disorder burden or morbidity are shown in the 
following flowchart: 

 

Survey data Nonfatal 
database Dismod-MR 2.1

Prevalence & 
incidence by 

location/year/age/
sex for personality 

disorders

Comorbidity 
correction 
(COMO)

Comorbidity 
adjusted 

YLDs

Other mental disorders: Personality disorders 

Study-level covariates
Estimates from  NESARC

Age-sex 
splitting

Disability weights 
for each sequela

Opportunistic surveys by IHME to fill SF-12 
for 60 lay descriptions

MEPS

Surveys with diagnostic information & SF-
12: NESARC & NSMHWB

Mapping of 
EQ5D to SF-

12

Regression to estimate disability 
weights by cause in survey 
respondents controlling for 

comorbidity

Proportion by 
sequalea: mild, 

moderate, & severe 
personality 
disorders

Prevalence by 
sequalea: mild, 

moderate, & severe 
personality 
disorders

Unadjusted 
YLD by 

sequalae

Mapping to SF-12 
GBD disability 

weight

Input data ProcessResultsDatabase
Disability weights

Nonfatal

Burden estimationCause of death

Covariates

 

Data 
 
Participants meeting criteria for any type of personality disorders from the main data sources were counted 
as a prevalent case only if they did not simultaneously meet criteria for another mental and substance use 
disorder featured in GBD 2017. 
 
Severity splits  
 
The basis of the GBD disability weight survey assessments are lay descriptions of sequelae highlighting 
major functional consequences and symptoms. The lay descriptions and disability weights applied to the 
personality disorders within this residual group are shown below and were those estimated for anxiety 
disorders. 

 
Severity level Lay description Disability weight (95% CI) 

Mild Feels mildly anxious and worried, which makes it slightly difficult to 
concentrate, remember things, and sleep. The person tires easily but is able to 
perform daily activities. 

0.03 (0.018-0.046) 

Moderate Feels anxious and worried, which makes it difficult to concentrate, remember 
things, and sleep. The person tires easily and finds it difficult to perform daily 
activities. 

0.133 (0.091-0.186) 

Severe Constantly feels very anxious and worried, which makes it difficult to 
concentrate, remember things, and sleep. The persons has lost pleasure in life 
and think about suicide. 

0.523 (0.362-0.677) 

 
Modelling Strategy 
 
The GBD 2017 epidemiological modelling strategy made use of DisMod-MR 2.1. As only prevalence data 
was available, a number of expert priors were used in order to run a full-parameter model. It was assumed 
there was no incidence and prevalence before age 14. This minimum age of onset was verified with expert 
feedback and DSM criteria highlighting the fact that personality disorders typically become recognisable 
during adolescence and early adulthood. Remission was set to a maximum of 0.01, given that these are 
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understood to be chronic disorders with little or no complete remission. Excess mortality was set to 0 in 
this model, in the absence of mortality data required for DisMod-MR 2.1 modelling purposes.  
 

E. Mental disorders mortality estimation 
 
Eating disorders were the only mental disorder in GBD 2017 to which deaths could be directly attributed. These 
were estimated from global data, as no direct data from India are available for this. Mortality estimation and 
modelling methods for the eating disorders are described below. 
 
E.1. Anorexia nervosa 

 
The approach to cause of death estimation of anorexia nervosa are shown in the following flowchart:  

 

 

Modelling strategy 
 
Anorexia nervosa was modelled using the standard CODEm approach and came under the eating disorders 
parent model. CODEm is the framework used to model most cause‐specific death rates in the GBD. Further 
details of CODEm can be found in the appendix to the GBD 2017 cause of death capstone paper (Lancet 
2018; 392: 1736–88).  
 
Age was restricted to deaths occurring between 5 and 49 years based on expert advice and patterns of 
prevalence seen in the non-fatal model. Several covariates were applied to this model and are listed in the 
table below, along with the direction in which they were applied. 

 
Level Covariate Direction 

1 Education (years per capita) + 
Log LDI (I$ per capita) + 
Underweight (proportion <2SD weight for age, <5 years) - 
Sanitation (proportion with access) + 
Maternal education (years per capita) + 

2 Healthcare access and quality index - 
3 Socio-demographic Index + 
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E.2. Bulimia nervosa 
 
The approach to cause of death estimation of bulimia nervosa are shown in the following flowchart: 

 

Modelling strategy 
 
Bulimia nervosa was modelled using the standard CODEm approach and comes under the eating disorders 
parent model. Age was restricted to deaths occurring between 5 and 49 years based on expert advice and 
patterns of prevalence seen in the non-fatal model. Several covariates were applied to this model and are 
listed in the table below, along with the direction in which they were applied. 

 
Level Covariate Direction 

1 Education (years per capita) + 
Log LDI (I$ per capita) + 
Underweight (proportion <2SD weight for age, <5 years) - 
Sanitation (proportion with access) + 
Maternal education (years per capita) + 

2 Healthcare access and quality index - 
3 Socio-demographic Index + 
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F. GBD estimation process of risk factors including mental disorders 
 
The analytical approach used in GBD 2017 for comparative risk assessment to estimate population attributable 
fractions for risk factors is shown in the following flowchart:  

 
GBD is Global Burden of Disease. SEV is summary exposure value. TMREL is theoretical minimum‐risk exposure level. PAF is population 
attributable fraction. YLL is years of life lost. YLD is years lived with disability. DALY is disability adjusted life-years. Ovals represent data 
inputs, rectangular boxes represent analytical steps, cylinders represent databases, and parallelograms represent intermediate and final 
results.   

The details of the major risk factors related to mental disorders, i.e. bullying victimisation, childhood sexual 
abuse, intimate partner violence, and lead exposure are described here. Description of other risk factors can be 
found in the GBD 2017 risk factor paper (Lancet 2018; 392: 1923–45). 
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F.1. Bullying victimisation 
  

The steps in the estimation of bullying victimisation are shown in the following flowchart: 
 

 

Bullying victimisation is commonly conceptualised as the intentional and repeated harm of a less powerful 
individual by peers. This differentiates bullying victimisation from disagreements, conflicts, or playful 
teasing. The case definition of bullying victimisation in the GBD context is ‘bullying victimisation of 
children and adolescents attending school by peers. This definition includes the global concept of bullying 
victimisation which incorporates combined estimates of subtypes such as physical, verbal, relational, and 
cyberbullying victimisation. It excludes abuse/harassment by siblings, intimate partners, and adults (e.g. 
teachers). While bullying can be experienced as either a victim or perpetrator, perpetration (i.e. those who 
bully others) is not included in this definition although some victims will also be perpetrators. 
 
Data 
 
Population-representative studies globally, including published and unpublished studies, were used for the 
risk estimation of bullying victimisation. 
 
Modelling strategy 
 
Bullying victimisation prevalence was modelled as a single parameter prevalence model in DisMod-MR 2.1. 
Prior to 5 years or after 20 years of age no prevalence was assumed. Four study-level covariates were 
included in the modelling and are shown in the table below, along with their respective levels. Crosswalks 
for two of the covariates (low bullying frequency and no bullying definition presented) were calculated using 
the study pairs of reference and non-reference estimates (n = 9 pairs and n = 3 pairs, respectively). 
 
Covariate name Reference Non-reference Exponentiated beta 
Low bullying frequency Optimal frequency threshold used e.g. 

‘frequently’ 
Sub-optimal frequency threshold used  e.g. 
‘sometimes + frequently’ 

3.35 (3.35–3.35) 
(n = 9 pairs) 

No bullying definition 
presented 

Definition of bullying victimisation presented 
to participants 

No definition of bullying victimisation 
presented to participants or not specified 

1.12 (1.12–1.12) 
(n = 3 pairs) 

Recall 1 year Asked about bullying victimisation more 
recently than in the past year 

Asked about bullying victimisation in the 
past year 1.47 (1.30–1.68) 

Single school sample Sample was a household survey or multi-
school survey 

Sample was from a single school 1.21 (1.01–2.12) 
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Adjustment for years of schooling 
 
In order to better represent the prevalence of bullying victimisation, prevalence estimates were adjusted for 
the proportion of children and adolescents attending school by ages 5 to 9, 10 to 14, and 15 to 19 years by 
sex, location, and year. Data on the proportion of children and adolescents attending school was sourced 
from the online database (http://data.uis.unesco.org/) published by the United Nations Educational, 
Scientific, and Culture Organisation (UNESCO). The data covered 18,441 country-years for age groups 6 
to 11, 12 to 14, and 15 to 17 years by sex. This data was modelled in the spatio-temporal Gaussian process 
regression (ST-GPR), with average years of education as a country-level covariate, to predict the proportion 
of children and adolescents attending school by these age groups. This gave estimates of the proportion of 
children and adolescents attending school by age, sex, year, and location. 
 
Theoretical minimum-risk exposure level 
 
The theoretical minimum risk exposure level was assumed to be zero exposure to bullying victimisation. 
 
Relative risks  
 
Burden attributable to bullying victimisation for major depressive disorder and anxiety disorders were 
estimated. Data on the association between bullying victimisation and self-harm was also reviewed but not 
included due to variation in the definition of ‘self-harm’ and only one study was looking at suicide. 
 
PAF calculations 
 
For bullying victimisation, the PAF calculations could not be determined by current prevalence and a single 
value for relative risk (RR). This is due to the waning effect on outcomes over time and because prevalence 
estimates were from surveys of young people reporting current bullying victimisation rather than estimates 
of past exposure at the time the outcomes occur (i.e. retrospective estimates). 
 
A cohort method was subsequently developed to address this issue. The following steps are conducted for 
each point of estimation (i.e. by age, sex, location, and year), hereafter referred to as a ‘cohort’: 
 

 Pull current and past bullying victimisation prevalence for the cohort from the DisMod-MR 2.1 
exposure model. 

 Adjust each bullying victimisation prevalence estimate for the proportion of the cohort attending 
school in that period. 

 Divide the cohort into proportions based on time since first exposed to bullying victimisation. This 
equates to the incidence of bullying victimisation and is estimated using the following formula: 

 

 
 

where I represent incidence, P represents prevalence, r represents the estimate of persistence, and k 
represents the time between the incidence estimate and the earliest possible time of exposure in the 
cohort. I k requires I 0 through to I k-1 to first be calculated and so this process was completed by 
first estimating I 0, then I 1, and so on until the estimated incidence for the latest possible year of 
exposure for this cohort were found. The persistence estimate is based on a separate meta-regression 
of seven studies. 

 
 RRs were mapped to the proportions of the cohort based on the time between the point of 

estimation and when they were first exposed to bullying victimisation and estimated PAFs via 
the following formula: 

 

 
 

Where t is the time since first exposed to bullying victimisation, p is the proportion of the cohort 

http://data.uis.unesco.org/)
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first exposed to bullying victimisation at time t or the proportion not exposed to bullying 
victimisation, and RR is the relative risk for depressive and anxiety disorders given t. 

 
F.2. Childhood sexual abuse 
 

The steps in the estimation of childhood sexual abuse (CSA) are shown in the following flowchart: 
 

 

Data 
 
Population-representative studies globally, including published and unpublished studies, were used for the 
risk estimation of childhood sexual abuse. 
 
Modelling strategy 
 
CSA prevalence was modelled as a single parameter prevalence modelled in DisMod-MR 2.1. CSA 
exposure is modelled separately for males and females because little correlation was observed between the 
prevalence of child abuse among females and males, and modelling both sexes together causes 
unreasonable estimates in countries where data was available for only one sex. 
 
Three study-level covariates were used for alternate definitions of the violence. 
 

 Study asked only about intercourse CSA 
 Study asked about contact and non-contact CSA 
 Study placed restrictions on the relationship between the perpetrator and the victim (e.g. only asked 

about CSA committed by a father) 
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Study-level fixed effects for varying age thresholds across studies were also included. 
 

 Study asked about recall for events before ages above 15 years (versus reference age threshold of 15) 
 Study asked about recall for events before ages less than 15 years (versus reference age threshold of 

15) 
 

Two study-level covariate fixed effects on variance (z-cov) were also included in both the male and female 
models, including an indicator that the survey was not nationally representative, as well as whether the 
survey was administered in schools. These study-level covariates were tested as x-covs first, but 
coefficients which would indicate systematic bias was not found. Any national-level covariates were not 
included due to lack of knowledge about a covariate (for which GBD have a time series for all GBD 
locations) that predicts CSA prevalence. 
 
Theoretical minimum-risk exposure level 
 
The theoretical minimum risk exposure level is zero exposure to contact CSA. 
 
Relative risks 
 
The burden attributable to CSA was estimated for unipolar depressive disorders (major depressive disorder 
and dysthymia). 

 
F.3. Intimate partner violence 
 

The steps in the estimation of intimate partner violence (IPV) are shown in the following flowchart: 
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Data 
 
Population-representative studies, including published and unpublished studies, were used for the risk 
estimation of IPV. 
 
Modelling strategy 
 
Three distinct approaches were used to estimate burden attributable to IPV, including  
 

 the traditional exposure and relative risk (RR) to percent attributable fraction (PAF) method for 
depression     and abortion;  

 the direct PAF approach for estimating the proportion of homicides that are perpetrated by an 
intimate partner; and  

 a cumulative risk approach for estimating the burden of HIV/AIDS attributable to IPV. 

Estimating attributable burden to IPV for depression, suicide and abortion 

Data with variable recall periods (previous 12 months versus lifetime), type of violence (sexual, physical, 
or both) and severity (severe only versus all levels) were first adjusted. To convert data to the reference 
definition of ever having experienced any physical or sexual IPV, the data from the WHO Multi-Country 
Study on Women’s Health and Domestic Violence against Women were used to construct crosswalk 
regressions. The dependent variable in each of these regressions was ever any IPV, while the key 
independent variable was one of the 11 alternative metrics of IPV that were represented in our dataset: 
 

1) Physical IPV in the past 12 months 
2) Sexual IPV in the past 12 months 
3) Severe IPV in the past 12 months 
4) Severe physical IPV in the past 12 months 
5) Severe sexual IPV in the past 12 months 
6) Any IPV (physical and/or sexual) in the past 12 months 
7) Ever any physical IPV 
8) Ever any sexual IPV 
9) Ever any severe IPV 
10) Ever severe physical IPV 
11) Ever severe sexual IPV 

 
For alternate metrics 1-6 a series of age dummies were included: 

 
For alternate metrics 7-11, the following regression was run: 

 
 
Where REF is the reference metric of IPV prevalence, ALT is the alternate metric of IPV prevalence, Ia 
refers to the complete set of age-group indicators, a refers to an age-group, i refers to a country, and t refers 
to year. Age-group indicators were included in the first six regressions because the prevalence of recent IPV 
was expected to vary by age. Using the intercepts, coefficients, and variance-covariance matrix from each of 
these eleven regressions, all of the alternate metrics of IPV prevalence in the dataset were converted to 
estimates of “ever any IPV.” Observations were eliminated based on alternate metrics of IPV which came 
from studies that also provided estimates of IPV based on the reference definition. 

 
After applying crosswalks to the alternate metrics of IPV in the manner described above, an additional 
adjustment was made to the subset of data that was based on only ever-partnered, currently partnered 
women currently married women or ever married women. To adjust these values so that they reflect IPV 
prevalence in the entire female population, regardless of partnered status, estimates from these studies were 
multiplied by the age-specific fraction of women who had ever been partnered.  
 
After these pre-DisMod crosswalks and adjustments, a single-parameter prevalence model was run in 
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DisMod-MR 2.1 with age mesh points at 0, 14, 15, 20, 30, 40, 50, 60, 80 and 100. A study-level fixed 
effect on integrand variance (z-cov) to indicate whether a study was nationally representative or not was 
used to account for the heterogeneity introduced by studies that are not generalizable to the entire 
population. This covariate was first tested as an x-cov and the coefficient indicated no systematic bias.  

 
In addition to the lifetime exposure model, a 12-month exposure model was also run in DisMod-MR 2.1, 
with data collected and processed analogously. This 12-month exposure model was used for the IPV-
abortion PAF calculation to match the exposure definition in the risk evidence. 
 
Direct PAF for female homicides 
 
The burden of homicides attributable to intimate partner violence was modelled as a direct PAF. Input data 
fed into a single-parameter proportion DisMod-MR 2.1 model, which had age mesh points at 0, 10, 20, 45, 
and 100. The model had a study-level covariate for sources just including police reported homicides. A 
study-level fixed effect on integrand variance (z-cov) was also included to indicate whether a study was 
nationally representative or not. This covariate was first tested as an x-cov and the coefficient indicated no 
systematic bias. 
 
Cumulative risk approach for PAF of HIV/AIDS due to IPV 
 
The third and final modelling approach that was used to assess burden attributable to intimate partner 
violence was a cumulative risk approach to measure the burden of HIV/AIDS attributable to IPV. From two 
cohort studies (Jewkes et al, Lancet 2010 & Kouyoumdijian, et al AIDS 2013) incidence rate ratio (IRR) of 
HIV incidence was pooled with a random effects model. As the burden is measured based on deaths and 
prevalence, attributable fractions for prevalence and death were quantified rather than incidence. To get a 
PAF for prevalence, the history of exposure to IPV and the accumulated associated risk of incident HIV 
due to IPV was considered, relative to the overall risk of HIV at the population level. The ratio of 
cumulative IPV attributable HIV incidence to total HIV incidence was an approximation of the relevant 
PAF for HIV prevalence and GBD assumed this PAF can also be applied to mortality. 

 
 
Where: I = annual incidence rate of HIV, a = age (15-95), y = year (1980-2017) 
 

 

Theoretical minimum-risk exposure level 
 
The theoretical minimum-risk exposure level is zero exposure to intimate partner violence, as defined 
above. 
 
Relative risks 
 
The burden attributable to IPV was estimated for abortion, depressive disorders, interpersonal violence (i.e. 
homicide) and HIV incidence. 
  
For HIV, a pooled IRR of 1.59 (95% CI 1.3-1.94) from a random effects inverse variance weighted meta-
analysis of the two available prospective studies as of date was used. 
 
The relative risks for depressive disorders and suicide came from a systematic review of longitudinal 
studies assessing intimate partner violence and incident diagnosed major depression. A random effects 
inverse variance weighted meta-analysis produced a pooled relative risk and 95% confidence interval of 
1.44 (1.09-1.92). 
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F.4. Lead exposure 
 

The steps in the estimation of lead exposure are shown in the following flowchart: 
 

 

Data 
 
The input data for lead exposure is primarily extracted from global literature on blood lead. In addition to 
that, few blood lead surveys were also used. Blood lead values are derived from studies that take blood 
samples and analysed them using various techniques to determine the level of lead present.  

 
Modelling strategy 
 
The spatio-temporal Gaussian process regression modelling methodology was used for the estimation of 
lead exposure. In order to predict blood lead in country-years with insufficient data, covariates that have 
been produced across time and space relevant to this analysis were used. For blood lead exposure, the 
covariates determined to have predictive ability were the Socio-demographic Index (SDI), the proportion of 
a location’s population living in urban settings (logit transformed), the combined number of 2 and 4 wheel 
vehicles per capita, and a covariate indicating whether leaded gasoline had been phased out in a given 
country-year (smoothed over the first 5 years of phase-out to reflect its gradual implementation). ST-GPR 
was used to produce estimates of mean and standard deviation of blood lead for all age groups, for both 
sexes, and for all GBD locations from 1970 to 2017. 

 
To calculate blood lead over the lifetime of a given cohort, blood lead was assumed to grow linearly from 
2.0 ug/dL in 1920 (see Theoretical minimum-risk exposure level (TMREL)) to the value for that cohort in 
1970. Using the exposure distributions of blood lead over time and space, cohorts were constructed such 
that lifetime blood lead could be expressed as a curve over each year of life. The area under this curve was 
the cumulative blood lead index, which could be used to estimate bone lead in a given year with the 
aforementioned scalar. 
 
Outcomes were included based on the strength of available evidence supporting a causal relationship. 
Blood lead level (a measure of acute lead exposure) is paired with idiopathic developmental intellectual 
disability as modelled through the impact of blood lead levels on IQ in children. Bone lead level (a 
measure of cumulative lead exposure) is paired with systolic blood pressure as an outcome, and 
subsequently to all cardiovascular outcomes to which systolic blood pressure is paired, which includes 
rheumatic heart disease, ischemic heart disease, ischemic stroke, intracerebral haemorrhage, hypertensive 
heart disease, other cardiomyopathy, atrial fibrillation and flutter, aortic aneurysm, peripheral artery 
disease, endocarditis, other cardiovascular and circulatory diseases, chronic kidney disease due to 
hypertension, chronic kidney disease due to glomerulonephritis, and chronic kidney disease due to other 
and unspecified causes. 
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Theoretical minimum-risk exposure level 
 
In previous iterations of GBD, the TMREL was taken from literature estimates of pre-industrial blood lead in 
humans. That value was estimated at 2.0 ug/dL. The decision was made that the TMREL of blood lead could 
not be 0 given the ambient sources of lead that would be impossible to eliminate. However, average blood 
lead exposures in a number of countries have fallen below 2.0 ug/dL in the past few years, suggesting that 
the TMREL ought to be lowered. Unfortunately, literature with statistically significant estimates for relative 
risk at such low levels of blood lead exposure could not be found. As a result, a TMREL of 2.0 ug/dL was 
used. 

Relative Risks 

Because the relative risk of IQ loss from lead exposure is specific to children, estimates of a cohort’s lead 
exposure in early childhood (at 24 months of age) were used to determine past IQ loss, and thus calculate 
burden via the impact on concurrent IQ in the older population. 

Population Attributable Fraction 

The standard GBD population attributable fraction (PAF) equation were used to calculate PAFs for bone lead 
exposure and each of its paired outcomes using exposure estimates and relative risks. A similar approach for 
estimating PAFs was used for the burden of intellectual disability attributable to blood lead, which uses the 
estimated distribution of intellectual disability and the modelled shifts in IQ due to blood lead levels to 
determine the PAF. 

 
G. Uncertainty intervals 

 
Point estimates for each quantity of interest were derived from the mean of the draws, while 95% uncertainty 
intervals (UIs) were derived from the 2.5th and 97.5th percentiles of the 1,000 draw level values. Uncertainty in 
the estimation is attributable to sample size variability within data sources, different availability of data by age, 
sex, year, or location, and cause-specific model specifications. The UIs were determined for components of 
cause-specific estimation based on 1,000 draws from the posterior distribution of cause specific mortality by 
age, sex, and location for each year included in the GBD 2017 analysis. Similarly, for non-fatal estimates if 
there was a change in disease estimates between locations or over time that was in the same direction in more 
than 950 of the 1,000 samples we report it as significant. With this approach, uncertainty could be quantified 
and propagated into the final quantities of interest. 
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3. Grouping of the states of India based on SDI, 2017 
  

State group 
(population in 2017) States of India SDI in 2017 

Low SDI states 
(675 million) 

Bihar 0.43 

Madhya Pradesh 0.49 

Jharkhand 0.49 

Uttar Pradesh 0.49 

Rajasthan 0.49 

Chhattisgarh 0.51 

Odisha 0.52 

Assam 0.53 

Middle SDI states 
(387 million) 

Andhra Pradesh 0.54 

West Bengal 0.54 

Tripura 0.54 

Arunachal Pradesh 0.56 

Meghalaya 0.56 

Karnataka 0.57 

Telangana 0.58 

Gujarat 0.58 

Manipur 0.59 

Jammu and Kashmir* 0.59 

Haryana 0.60 

High SDI states 
(318 million) 

Uttarakhand 0.61 

Tamil Nadu 0.62 

Mizoram 0.62 

Maharashtra 0.62 

Punjab 0.62 

Sikkim 0.63 

Nagaland 0.63 

Himachal Pradesh 0.63 

Union territories other than Delhi 0.65 

Kerala 0.66 

Delhi 0.72 

Goa 0.74 
 
*The state of Jammu and Kashmir was divided into two union territories in August 2019; as we are reporting findings up to 2017, we report findings for the 
state of Jammu and Kashmir.  
SDI as computed by GBD in 2017 as described elsewhere (Lancet 2018; 392: 1995-2051). 
SDI=Socio-demographic Index. 
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4. Prevalence of mental disorders in the states of India, 2017 
 

States of India 

Prevalence per 100,000 (95% uncertainty interval) 

Idiopathic 
developmental 

intellectual disability 
Depressive disorders Anxiety disorders Conduct disorder Bipolar disorder 

Attention-
deficit/hyperactivity 

disorder 

Autism spectrum 
disorders Schizophrenia Eating disorders Other mental 

disorders 

India 4481 (2990 to 5987) 3310 (3070 to 3610) 3250 (2984 to 3542) 797 (625 to 997) 554 (478 to 652) 415 (341 to 498) 348 (311 to 386) 251 (219 to 286) 169 (132 to 210) 1766 (1506 to 2010) 

Low SDI 5403 (3702 to 7137) 2860 (2645 to 3127) 3080 (2825 to 3363) 897 (703 to 1119) 518 (446 to 611) 422 (345 to 510) 353 (315 to 393) 224 (195 to 254) 145 (114 to 180) 1622 (1383 to 1848) 

Bihar 6339 (4388 to 8325) 2532 (2337 to 2773) 3052 (2796 to 3359) 974 (765 to 1217) 499 (431 to 584) 437 (357 to 529) 357 (318 to 396) 208 (181 to 239) 123 (96 to 155) 1534 (1308 to 1748) 

Madhya Pradesh 5216 (3550 to 6912) 2886 (2654 to 3165) 2810 (2555 to 3094) 841 (660 to 1049) 521 (447 to 616) 413 (337 to 498) 351 (312 to 392) 231 (201 to 263) 151 (119 to 188) 1658 (1413 to 1888) 

Jharkhand 4940 (3307 to 6592) 2907 (2677 to 3177) 3329 (3051 to 3646) 983 (774 to 1215) 522 (451 to 615) 421 (344 to 509) 351 (313 to 390) 229 (199 to 261) 153 (121 to 191) 1634 (1392 to 1862) 

Uttar Pradesh 5503 (3777 to 7294) 2734 (2516 to 3007) 3039 (2778 to 3330) 927 (727 to 1158) 510 (438 to 604) 431 (352 to 521) 355 (318 to 397) 215 (187 to 245) 140 (109 to 178) 1586 (1353 to 1807) 

Rajasthan 4898 (3318 to 6501) 2750 (2542 to 3012) 3265 (2987 to 3578) 870 (682 to 1087) 530 (453 to 624) 420 (343 to 508) 354 (317 to 398) 231 (201 to 264) 162 (126 to 203) 1633 (1393 to 1861) 

Chhattisgarh 4738 (3233 to 6295) 2791 (2563 to 3063) 2892 (2635 to 3191) 801 (627 to 998) 541 (466 to 634) 401 (328 to 483) 345 (306 to 384) 242 (211 to 275) 165 (128 to 207) 1706 (1453 to 1942) 

Odisha 4692 (3214 to 6205) 4159 (3841 to 4546) 3330 (3057 to 3641) 738 (578 to 920) 553 (474 to 645) 383 (312 to 460) 341 (302 to 379) 256 (223 to 291) 159 (125 to 201) 1822 (1556 to 2072) 

Assam 5121 (3460 to 6767) 3271 (2988 to 3618) 3222 (2943 to 3540) 825 (647 to 1030) 528 (454 to 622) 410 (336 to 495) 347 (309 to 386) 237 (206 to 272) 154 (120 to 194) 1702 (1448 to 1940) 

Middle SDI 3952 (2594 to 5293) 3652 (3393 to 3980) 3376 (3102 to 3681) 709 (554 to 887) 585 (505 to 688) 392 (321 to 470)  346 (309 to 384)  272 (237 to 311) 185 (146 to 232) 1873 (1598 to 2131) 

Andhra Pradesh 3866 (2522 to 5170) 4563 (4235 to 4999) 3462 (3180 to 3783) 680 (534 to 847) 599 (519 to 703) 374 (306 to 450) 341 (304 to 380) 279 (244 to 318) 181 (140 to 230) 1936 (1653 to 2200) 

West Bengal 4612 (3129 to 6134) 3291 (3042 to 3588) 3480 (3199 to 3787) 717 (563 to 894) 591 (509 to 692) 384 (314 to 463) 344 (306 to 383) 276 (239 to 317) 172 (134 to 219) 1904 (1624 to 2166) 

Tripura 4560 (3082 to 6069) 3134 (2898 to 3434) 3391 (3105 to 3710) 734 (575 to 916) 589 (506 to 692) 391 (320 to 471) 345 (309 to 383) 270 (235 to 310) 172 (135 to 216) 1871 (1595 to 2130) 

Arunachal Pradesh 4100 (2705 to 5525) 3421 (3148 to 3752) 3121 (2848 to 3443) 913 (715 to 1139) 532 (450 to 636) 435 (355 to 526) 356 (316 to 395) 230 (199 to 266) 186 (147 to 235) 1588 (1353 to 1813) 

Meghalaya 4755 (3170 to 6331) 3340 (3089 to 3649) 3117 (2846 to 3439) 961 (754 to 1202) 527 (447 to 624) 441 (361 to 534) 354 (315 to 396) 220 (191 to 254) 171 (135 to 215) 1544 (1316 to 1760) 

Karnataka 3736 (2448 to 4990) 3661 (3366 to 4051) 3408 (3124 to 3727) 585 (426 to 761) 589 (510 to 694) 401 (332 to 488) 344 (307 to 383) 275 (241 to 315) 188 (149 to 236) 1900 (1621 to 2162) 

Telangana 3709 (2450 to 5028) 4356 (4045 to 4747) 3408 (3126 to 3729) 709 (557 to 884) 591 (509 to 698) 384 (314 to 463) 343 (308 to 383) 275 (239 to 314) 205 (160 to 258) 1888 (1611 to 2148) 

Gujarat 3560 (2342 to 4830) 3233 (2977 to 3557) 3176 (2911 to 3458) 754 (591 to 942) 573 (494 to 673) 395 (322 to 475) 350 (312 to 388) 268 (234 to 307) 192 (150 to 241) 1833 (1564 to 2086) 

Manipur 4676 (3114 to 6243) 3613 (3345 to 3929) 3760 (3440 to 4109) 793 (623 to 990) 577 (493 to 684) 402 (327 to 484) 347 (310 to 388) 252 (219 to 288) 154 (120 to 193) 1783 (1518 to 2031) 

Jammu and Kashmir* 4190 (2783 to 5624) 2926 (2702 to 3198) 3262 (2986 to 3580) 874 (686 to 1092) 570 (488 to 671) 425 (347 to 512) 357 (316 to 400) 251 (218 to 288) 169 (132 to 211) 1746 (1489 to 1990) 

Haryana 3190 (2050 to 4349) 3693 (3430 to 4022) 3255 (2982 to 3561) 788 (618 to 986) 562 (484 to 658) 408 (333 to 492) 355 (315 to 394) 261 (227 to 299) 206 (163 to 258) 1784 (1521 to 2031) 

High SDI 3168 (2034 to 4308) 3850 (3570  to 4189) 3460 (3177 to 3769) 694 (546 to 864) 592 (511 to 696) 427 (355 to 511)  339 (305 to 376)  285 (249 to 324) 199 (157 to 248) 1942 ( 1659 to 2207) 

Uttarakhand 3429 (2198 to 4658) 3032 (2811 to 3313) 3327 (3046 to 3643) 818 (643 to 1022) 565 (486 to 664) 406 (332 to 490) 347 (309 to 385) 256 (224 to 291) 197 (154 to 247) 1779 (1517 to 2025) 

Tamil Nadu 3289 (2124 to 4463) 4796 (4446 to 5215) 3431 (3141 to 3768) 626 (490 to 779) 560 (477 to 675) 407 (337 to 486) 338 (303 to 376) 289 (253 to 331) 194 (151 to 242) 1993 (1705 to 2265) 

Mizoram 4044 (2657 to 5423) 2852 (2642 to 3117) 3285 (3003 to 3606) 822 (644 to 1027) 570 (487 to 674) 410 (335 to 495) 349 (311 to 388) 253 (220 to 290) 180 (140 to 225) 1735 (1477 to 1976) 

Maharashtra 3282 (2109 to 4479) 3673 (3401 to 4002) 3404 (3125 to 3718) 746 (582 to 927) 594 (514 to 699) 510 (425 to 610) 347 (310 to 386) 279 (244 to 319) 202 (159 to 252) 1914 (1634 to 2178) 

Punjab 3243 (2071 to 4408) 3082 (2841 to 3365) 3234 (2959 to 3503) 702 (550 to 876) 594 (514 to 697) 383 (313 to 461) 349 (312 to 387) 281 (245 to 321) 191 (150 to 238) 1940 (1658 to 2206) 

Sikkim 2989 (1883 to 4114) 3363 (3104 to 3681) 3391 (3100 to 3726) 744 (585 to 927) 605 (518 to 711) 404 (331 to 487) 353 (316 to 392) 287 (248 to 329) 245 (193 to 308) 1900 (1618 to 2166) 

Nagaland 3832 (2527 to 5179) 3019 (2785 to 3293) 3214 (2939 to 3533) 924 (725 to 1154) 553 (474 to 653) 435 (355 to 525) 355 (318 to 396) 238 (207 to 274) 183 (144 to 228) 1654 (1409 to 1887) 

Himachal Pradesh 3186 (2058 to 4362) 3580 (3314 to 3902) 3471 (3189 to 3809) 681 (535 to 850) 602 (523 to 703) 370 (303 to 446) 254 (215 to 294) 286 (248 to 329) 193 (151 to 245) 1953 (1669 to 2218) 

UTs other than Delhi† 2777 (1734 to 3799) 3838 (3545 to 4210) 3472 (3173 to 3805) 682 (535 to 850) 637 (548 to 743) 352 (285 to 427) 354 (316 to 394) 307 (267 to 350) 229 (179 to 287) 1995 (1698 to 2273) 

Kerala 2786 (1758 to 3821) 3897 (3602 to 4249) 4035 (3702 to 4393) 588 (453 to 741) 647 (564 to 753) 274 (221 to 337) 311 (274 to 347) 302 (265 to 342) 176 (139 to 222) 2014 (1734 to 2286) 

Delhi 2391 (1456 to 3301) 2905 (2670 to 3192) 3374 (3091 to 3696) 734 (576 to 915) 600 (516 to 699) 399 (326 to 481) 354 (315 to 394) 289 (251 to 331) 247 (190 to 316) 1892 (1611 to 2155) 

Goa 1953 (1133 to 2785) 3821 (3520 to 4161) 3307 (2982 to 3679) 589 (463 to 735) 657 (570 to 765) 184 (128 to 261) 341 (303 to 380) 328 (287 to 373) 255 (201 to 318) 2101 (1800 to 2384) 

 
*The state of Jammu and Kashmir was divided into two union territories in August 2019; as we are reporting findings up to 2017, we report findings for the state of Jammu and Kashmir. 
†Union territories  
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5. Relationship of the prevalence of depressive disorders, anxiety disorders, schizophrenia, and bipolar disorder 
with suicide death rate in states of India, 2017 

 
Depressive disorders and suicide death rate 

  
 

Anxiety disorders and suicide death rate 

  
 

Schizophrenia and suicide death rate 

  
Bipolar disorder and suicide death rate 

  

r = 0.43, r2 = 0.19, p = 0.015
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6. Age-specific prevalence of mental disorders in India, by sex, 2017 

Age 
groups 
(years) 

Prevalence per 100 (95% uncertainty interval) 

Idiopathic developmental intellectual 
disability Depressive disorders Anxiety disorders Conduct disorder Bipolar disorder Attention-deficit/hyperactivity disorder Autism spectrum disorders Schizophrenia Eating disorders 

Males Females Males Females Males Females Males Females Males Females Males Females Males Females Males Females Males Females 

<5 5.78 (3.96 to 7.66) 5.90 (4.04 to 7.74)   0.07 (0.06 to 0.08) 0.10 (0.08 to 0.12)     0.09 (0.07 to 0.11) 0.04 (0.03 to 0.05) 0.58 (0.52 to 0.64) 0.22 (0.20 to 0.25)     

5 to 9 5.77 (3.97 to 7.63) 5.80 (4.00 to 7.58) 0.06 (0.04 to 0.09) 0.09 (0.06 to 0.13) 0.97 (0.80 to 1.14) 1.43 (1.20 to 1.70) 1.68 (1.12 to 2.42) 0.83 (0.54 to 1.18)   0.96 (0.74 to 1.19) 0.38 (0.29 to 0.49) 0.57 (0.51 to 0.63) 0.22 (0.19 to 0.24)     

10 to 14 5.55 (3.76 to 7.33) 5.47 (3.73 to 7.19) 0.71 (0.54 to 0.94) 0.98 (0.74 to 1.30) 2.34 (1.96 to 2.79) 3.49 (2.89 to 4.16) 4.57 (3.49 to 6.00) 2.87 (2.03 to 3.90) 0.22 (0.16 to 0.29) 0.22 (0.16 to 0.29) 1.30(1.00 to 1.62) 0.52 (0.39 to 0.66) 0.55 (0.49 to 0.61) 0.21 (0.18 to 0.23) 0.01 (0.00 to 0.01) 0.00 (0.00 to 0.01) 0.05 (0.03 to 0.07) 0.10 (0.07 to 0.14) 

15 to 19 5.33 (3.59 to 7.06) 5.14 (3.48 to 6.80) 1.95 (1.58 to 2.41) 2.72 (2.19 to 3.36) 2.84 (2.44 to 3.29) 4.19 (3.55 to 4.93) 3.56 (2.53 to 4.65) 1.84 (1.27 to 2.62) 0.73 (0.55 to 0.95) 0.73 (0.54 to 0.95) 1.05 (0.83 to 1.31) 0.42 (0.33 to 0.53) 0.53 (0.47 to 0.59) 0.20 (0.18 to 0.22) 0.05 (0.04 to 0.07) 0.04 (0.03 to 0.06) 0.18 (0.11 to 0.27) 0.35 (0.24 to 0.50) 

20 to 24 5.07 (3.42 to 6.74) 4.77 (3.21 to 6.30) 2.79 (2.31 to 3.40) 3.86 (3.17 to 4.67) 2.87 (2.37 to 3.34) 4.1 (3.38 to 4.91) 0.66 (0.42 to 0.94) 0.22 (0.12 to 0.35) 0.74 (0.56 to 0.95) 0.75 (0.57 to 0.96) 0.78 (0.62 to 0.98) 0.32 (0.25 to 0.40) 0.51 (0.46 to 0.57) 0.19 (0.17 to 0.22) 0.22 (0.16 to 0.29) 0.17 (0.12 to 0.23) 0.21 (0.13 to 0.34) 0.45 (0.30 to 0.66) 

25 to 29 4.77 (3.20 to 6.36) 4.36 (2.93 to 5.77) 2.95 (2.48 to 3.47) 4.16 (3.45 to 4.92) 3.01 (2.55 to 3.48) 4.23 (3.51 to 5.04)   0.70 (0.55 to 0.87) 0.71 (0.56 to 0.90) 0.61 (0.49 to 0.75) 0.25 (0.20 to 0.32) 0.50 (0.45 to 0.55) 0.19 (0.16 to 0.21) 0.41 (0.32 to 0.52) 0.32 (0.25 to 0.41) 0.24 (0.17 to 0.33) 0.48 (0.35 to 0.66) 

30 to 34 4.51 (3.01 to 6.03) 4.01 (2.68 to 5.34) 3.19 (2.63 to 3.76) 4.51 (3.70 to 5.36) 3.26 (2.86 to 3.68) 4.60 (3.99 to 5.31)   0.71 (0.56 to 0.86) 0.72 (0.57 to 0.88) 0.50 (0.40 to 0.61) 0.21 (0.17 to 0.26) 0.48 (0.43 to 0.54) 0.18 (0.16 to 0.20) 0.52 (0.43 to 0.64) 0.41 (0.34 to 0.51) 0.29 (0.19 to 0.42) 0.52 (0.38 to 0.69) 

35 to 39 4.27 (2.85 to 5.75) 3.70 (2.47 to 4.96) 3.72 (3.23 to 4.35) 5.14 (4.42 to 6.05) 3.56 (3.15 to 4.00) 5.10 (4.45 to 5.81)   0.76 (0.62 to 0.93) 0.78 (0.64 to 0.95) 0.41 (0.33 to 0.51) 0.18 (0.14 to 0.22) 0.47 (0.42 to 0.53) 0.18 (0.16 to 0.20) 0.57 (0.48 to 0.69) 0.46 (0.39 to 0.56) 0.24 (0.16 to 0.34) 0.45 (0.32 to 0.60) 

40 to 44 4.04 (2.69 to 5.45) 3.4 0(2.26 to 4.57) 4.15 (3.47 to 4.97) 5.69 (4.77 to 6.86) 3.81 (3.28 to 4.44) 5.59 (4.78 to 6.48)   0.84 (0.67 to 1.05) 0.85 (0.68 to 1.06) 0.34 (0.27 to 0.43) 0.15 (0.12 to 0.19) 0.46 (0.41 to 0.51) 0.17 (0.15 to 0.19) 0.57 (0.50 to 0.67) 0.48 (0.41 to 0.56) 0.12 (0.08 to 0.17) 0.31 (0.22 to 0.42) 

45 to 49 3.8 (2.52 to 5.16) 3.11 (2.03 to 4.19) 4.50 (3.92 to 5.19) 6.21 (5.42 to 7.16) 3.85 (3.34 to 4.45) 5.72 (4.82 to 6.65)   0.86 (0.71 to 1.07) 0.87 (0.71 to 1.08) 0.28 (0.22 to 0.35) 0.13 (0.10 to 0.16) 0.45 (0.40 to 0.50) 0.17 (0.15 to 0.18) 0.55 (0.48 to 0.64) 0.47 (0.41 to 0.54) 0.06 (0.04 to 0.09) 0.20 (0.15 to 0.28) 

50 to 54 3.56 (2.34 to 4.85) 2.81 (1.82 to 3.81) 4.93 (4.36 to 5.55) 6.84 (6.04 to 7.72) 3.77 (3.32 to 4.32) 5.56 (4.75 to 6.43)   0.85 (0.67 to 1.09) 0.85 (0.67 to 1.09) 0.22 (0.17 to 0.28) 0.10 (0.08 to 0.13) 0.44 (0.39 to 0.49) 0.16 (0.14 to 0.18) 0.51 (0.45 to 0.59) 0.44 (0.39 to 0.51)   

55 to 59 3.32 (2.17 to 4.53) 2.51 (1.59 to 3.46) 5.40 (4.68 to 6.14) 7.55 (6.46 to 8.67) 3.64 (3.18 to 4.17) 5.23 (4.53 to 5.98)   0.81 (0.64 to 1.05) 0.80 (0.63 to 1.04) 0.15 (0.11 to 0.20) 0.07 (0.05 to 0.10) 0.43 (0.38 to 0.47) 0.16 (0.14 to 0.17) 0.46 (0.40 to 0.52) 0.40 (0.35 to 0.46)   

60 to 64 3.09 (1.99 to 4.22) 2.21 (1.37 to 3.05) 5.90(5.05 to 6.76) 8.30 (7.07 to 9.52) 3.48 (2.93 to 4.09) 4.83 (4.10 to 5.57)   0.75 (0.63 to 0.91) 0.74 (0.61 to 0.90) 0.09 (0.06 to 0.12) 0.05 (0.03 to 0.07) 0.41 (0.37 to 0.46) 0.15 (0.13 to 0.17) 0.40 (0.35 to 0.45) 0.35 (0.31 to 0.40)   

65 to 69 2.84 (1.81 to 3.88) 1.91 (1.15 to 2.66) 6.25 (5.50 to 7.03) 8.84 (7.75 to 9.86) 3.30 (2.76 to 3.88) 4.54 (3.76 to 5.32)   0.68 (0.55 to 0.81) 0.66 (0.53 to 0.79) 0.05 (0.03 to 0.07) 0.03 (0.02 to 0.04) 0.40 (0.36 to 0.45) 0.15 (0.13 to 0.16) 0.33 (0.29 to 0.37) 0.30 (0.26 to 0.34)   

70 to 74 2.49 (1.56 to 3.44) 1.57 (0.91 to 2.23) 6.43 (5.68 to 7.25) 9.12 (8.07 to 10.23) 3.11 (2.67 to 3.59) 4.37 (3.67 to 5.09)   0.58 (0.47 to 0.70) 0.56 (0.46 to 0.68) 0.02 (0.01 to 0.04) 0.01 (0.01 to 0.02) 0.39 (0.35 to 0.44) 0.14 (0.13 to 0.16) 0.26 (0.23 to 0.30) 0.24 (0.21 to 0.27)   

75 to 79 2.08 (1.24 to 2.92) 1.22 (0.63 to 1.80) 6.53 (5.65 to 7.60) 9.26 (8.05 to 10.63) 2.90 (2.53 to 3.29) 4.25 (3.69 to 4.87)   0.49 (0.40 to 0.58) 0.47 (0.39 to 0.56) 0.01 (0.00 to 0.01) 0.01 (0.00 to 0.01) 0.38 (0.34 to 0.43) 0.14 (0.12 to 0.15) 0.20 (0.17 to 0.22) 0.18 (0.16 to 0.21)   

≥80 1.86 (1.18 to 2.56) 1.13 (0.64 to 1.61) 6.14 (5.29 to 7.23) 8.45 (7.27 to 9.83) 2.53 (2.17 to 2.93) 4.06 (3.55 to 4.61)   0.37 (0.30 to 0.45) 0.36 (0.30 to 0.44)   0.37 (0.33 to 0.42) 0.13 (0.12 to 0.15) 0.12 (0.10 to 0.14) 0.12 (0.10 to 0.14)   
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