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Prevalence of childhood &
-middie-income countri

dversities in World Mental Health (WMH) surveys carried out in high-,

high-middle-, and

. Interpersonal loss
Parental death 11.0 0.3 11.9 0.9 14.8 0.4) 12.5 0.2
Parental divorce 10.1 0.3 52 0.3 35 0.2) 6.6 0.2
Other parental loss 40 0.2 4.0 0.2) 7.4 0.3) 5.1 0.1)
Il Parental maladjustment
parental mental illness 5.3 0.2 67 0.3 6.7 0.3) 6.2 ©.2)
Parental substance disorder 4.5 0.2) 5.0 0.3 25 0.2) 4.0 0.1)
Parental criminal behaviour 34 0.1) 31 0.2 22 0.2) 29 0.1)
Family violence 7.8 0.3) 7.1 0.3 4.2 0.2) 6.5 0.1)
IIl. Maltreatment
Physical abuse 5.3 0.2 10.8 (0.4 9 0.3) 8.0 0.2)
Sexual abuse 24 0.1) 0.6 (0.1) 1.5 0.1) 1.6 0.1)
Neglect 4.4 0.2) 5.2 0.2 36 0.2) 44 0.1)
IV. Other childhood adversities
Physical illness - 3.9 0.2) 24 0.2) 26 0.2) 31 0.1)
Economic adversity 5.2 0.2) 29 0.2 1.4 0.2) 34 0.1)
V. Total number of childhood adversities?
Any 38.4 (0.5) 38.9 0.6) 391 0.6) 38.8 0.4)
One/any 59.3 0.7) 59.6 0.8 66.2 0.9 61.5 (0.5)
Two/any 22.5 0.6) 24.6 0.8 21.8 0.7) 29 0.4)
Three/any 9.0 0.4 9.0 0.5 7.5 0.5) 8.5 0.3)
Four/any 5.0 0.4) 4.1 0.3 3.1 0.3 4.1 0.2)
Five or more/any 42 0.2 2.7 0.3) 1.4 0.2 2.9 0.2
a. Prevalenoe estimates in the last five rows represent the propomons of a!I respondents with any childhood adversity who have exactly one, two, three, four, ﬁve or more.
,,;,These five propartions sum to 100% in each column. ‘

for childhood adversities associated with maladaptive family
functioning and 1.1-1.5 for other childhood adversities. (Detailed
results of this and other models described below are available from
the authors on request.) Odds ratios were smaller in multivariate
models that included all childhood adversities as predictors (1.1-
1.6 childhood adversities associated with maladaptive family func-
tioning; 1.1-1.3 for other childhood adversities). The 12 degree of
freedom *-test for the joint effects of all childhood adversities
was significant (x*12=1536.6, P<0.001). A multivariate model
that considered only number rather than type of childhood
adversities showed generally increasing odds ratios from 1.5 for
exactly one to 3.5-3.2 for six and for seven or more chlldhood
adversities (compared with no childhood adversities). The 2_test
for the joint effects of number-of-childhood adversities was
statistically significant (x%;=1345.8, P<0.001). A model that
considered both types and numbers of childhood adversities had
a better AIC, with both types (%*12=695.7, P<0.001) and number
(¢%=200.4, P<0.001) significant. More complex inherently non-
linear models did not improve AIC further. However, fit was
improved by distinguishing between number of childhood
adversities associated with maladaptive family functioning and
number of other childhood adversities.

Results of this final model are strikingly consistent across
country groups (Table 2). Odds ratios of childhood adversities
associated with maladaptive family functioning are consistently
positive and significant (1.3-2.4). Odds ratios of other childhood
adversities are generally smaller (0.9-1.5) and less consistently
significant. Odds ratios of number of childhood adversities
associated with maladaptive family functioning are consistently
negative, mostly significant, and inversely related to number of
such adversities (0.4-0.9 for two to three, 0.2-0.5 for four to five
and 0.0-0.3 for six to seven adversities). This negative pattern
means that the increasing odds of disorder onset with increasing

number of childhood adversities associated with maladaptive
family functioning occurs at a significantly decreasing rate as the
number of these adversities increases. The odds ratio associated
with number of other childhood adversities is less consistent in
sign and significance.

Differential associations of childhood adversities
with class of disorder and life-course stage

Disaggregation showed that childhood adversities significantly
predict first onset of all classes of disorder in all groups of
countries. Childhood adversities associated with maladaptive
family functioning had consistently higher odds ratios (inter-
quartile range, IQR=1.4-2.0) than other childhood adversities
(IQR=1.1-1.3) across classes and groups. Odds ratios associated
with the number of maladaptive family functioning childhood
adversities were consistently and significantly negative across
classes and groups (0.3-1.0 for two to three, 0.1-0.6 for four to
five, 0.0-0.4 for six to seven adversities). Odds ratios associated
with number of other childhood adversities were less consistent
in sign and significance.

Similar results were found for models estimated by life-course
stage. As coefficients were quite comparable across the different
groups of countries (detailed results are available from the authors
on request), we focus on results pooled across all countries (Table
3). Type of childhood adversity had significant and almost entirely
positive odds ratios at each life-course stage, including childhood
(ages 4-12), adolescence (ages 13-19), young adulthood (ages
20-29) and later adulthood (ages 30+) (x%,=197.8—407.5,
P<0.001). Odds ratios associated with childhood adversities
associated with maladaptive family functioning were generally
higher than those associated with other childhood adversities
(IQRs of 1.5-1.9 and 1.1-1.3 respectively) and relatively consistent
across life-course stage. Odds ratios associated with number of
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Table 2
disorders has

s (odds ratios) between childhood adversities and the subsequent first onset of DSM-IV/CIDI

I. Maladaptive family
functioning® 289.2% 152.6* 244.2* 585.8*
Parental mental illness 1.9* (1.7-2.1) 1.9* (1.7-2.1) 2.4* (2.2-2.7) 20* (1.9-2.2)
Parental substance misuse  1.8* (1.6-2.0) 1.4% (1.2-1.6) 1.6* (1.3-1.9) 1.6* (1.5-1.7)
Parental criminality 1.6* (1.4-1.8) 1.6* (1.3-1.8) 1.7* (1.4-2.1) 1.6* (1.4-1.7)
Family violence 1.7* (1.5-1.9) 1.6 (1.4-1.8) 1.6% (1.3-1.9) 1.6* (1.5-1.8)
Physical abuse 19* (1.7-2.1) 1.6* (1.4-1.9) 2.0* (1.7-2.3) 1.8% (1.7-2.0)
Sexual abuse 1.9* (1.7-2.2 1.7% (1.4-2.1) 1.5% (1.2-1.9 1.8% (1.6-2.0)
Neglect 1.6* (1.4-1.8) 1.3% (1.1-1.5) 1.7% (1.4-2.0) 1.5% (1.4-1.6)
Il. Other childhood
adversities® 365.5% 358 * 32.8* 104.7*
Parental death 1.1 (1.0-1.2 1.1* (1.0-1.3) 1.0 0.9-1.2) 1A% (1.0-1.2)
Parental divorce 1.1 (1.0-1.2 1.3* (1.1-1.4) 1.2* (1.1-1.4) 1.1* (1.0-1.2)
Other parental loss 1.4% (1.3-1.9) 1.3* (1.1-1.6) 1.3* (1.1-1.5) 1.4*% (1.2-1.5)
Serious physical illness 1.4* (1.2-1.5) 1.5% (1.3-1.9) 1.4% (1.2-1.7) 1.4* (1.3-1.5)
Family economic
adversity 1.2* (1.1-1.4) 1.2 0.9-1.5) 0.9 0.7-1.2) 1.2* (1.0-1.3)
Ill. Number of maladaptive
family functioning childhood
adversities? 124.9* 42.1* 115.0* 193.9*
Zero to one - - - -
TWo 0.6* 0.6-0.8 0.9 0.8-1.0 0.7* (0.6-0.9) 0.7* 0.7-0.8)
Three 0.4* (0.4-0.6) D.7* 0.5-0.9) 0.4* (0.3-0.6) 0.5* 0.4-0.6)
Four 0.3* 0.2-0.9) 0.5% 0.3-0.7) 0.3* (0.2-0.4) 0.3* (0.3-0.4)
Five 0.2* 0.1-0.3) 0.3* 0.2-0.5) 0.2* 0.1-0.3) 0.2* (0.2-0.3)
Six 0.1* 0.1-0.2 0.2* (0.1-0.4) 0.2* (0.1-0.4) 0.1* 0.1-0.2)
Seven 0.0* (0.0-0.1) 0.2* (0.0-0.8) 0.0* 0.0-0.1) 0.0* (0.0-0.1)
IV. Number of other
childhood adversities® 14.7* 20 03 14.3*
Zero to one - - - -
TWO 0.8* 0.7-0.9) 0.9 0.7-1.1) 1.0 (0.8-1.2) 0.8* (0.8-0.9)
Three 0.7* (0.6-0.9) 1.0 0.6-1.8) 1.0 (0.5-1.8) 0.8* 0.6-0.9)
Four+ 0.8 (0. 6—1 2) 0.9 (0 6—1 3 1 1 0.4-3. 5) 0 8 (O 6—1 1
a. The modet isa disuefe-ume survwat modei m a .logistxc regres&on ffamework wxm person—year as the unit of analysns ﬁo predxct ﬁrs: onset of each of me 20 OSM—4V/0!D1 v
disorders included in the analysis separately in each of three groups of colintries. Age at onset was assessed Using retrospective reports. Controls were included in the model for
respondent age at interview, person-year, country, and 1ype of disorder. The 19 type-of-disorder controls were anludad because the separate person-year data files for each of th
20 disarders were pooled mereby forcmgme slopes to be constant across disorders within each gmup of countries. As noted in the text, this assumpum was subsequentty relaxed
‘ {2 M ! .pa !
with 2 sampie sme equat ta the combmed number of years cxf iife af all _responden and including iheir age at onset of the focal disorder for respondents
for respondents who never experienced the disorder. Because of the sample sizes a:eing.en ) | random 5%
- e Fory?df:
. *Sigmﬂcamatthe .05 I

maladaptive family functioning childhood adversities were consis-
tently negative, significant ()’s=35.3-119.8, P<0.001), inversely
related to number of such adversities (0.4-0.8 for two to three,
0.2-0.4 for four to five and 0.0-0.2 for six to seven adversities)
and relatively consistent across life-course stage.

Population-attributable risk proportions

Population-attributable risk proportions suggest that eradication
of childhood adversities would lead to a 22.9% reduction in mood
disorders, 31.0% in anxiety disorders, 41.6% in behaviour dis-
orders, 27.5% in substance disorders and 29.8% of all disorders
(Table 4). The higher PARP for behaviour disorders than other
disorders exists in all three groups of countries, as is the generally
lowest PARP for mood disorders. These differences are partly as a
result of PARPs for most disorders being highest in childhood and

to a much higher proportion of behaviour disorders than other
disorders beginning in childhood.>>*® When we focus exclusively
on childhood-onset cases, PARPs for behaviour disorders
(50.3-59.0%) are comparable with those for mood (53.8-64.9%)
and substance (51.2-65.0%) disorders. Population-attributable
risk proportions for mood and behaviour disorders decrease with
age in all groups of countries, whereas PARPS remain rather stable
after childhood for substance disorders and show less evidence of
variation across the age range for anxiety disorders.

Limitations

The results are limited by variation across surveys in language of
interview, survey auspice, response rates, field procedures, sample
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Table 3
disorders in

stage

|. Maladaptive family

Multivariate associe atios) between childhood adversities and the subsequent first onset of DSM-1V/CIDI
¢ 0 3 al multivariate model

- b.Foryidf=7
. Fory?df =5
C d.Foryxidf=6.
e forydf=3 e
- *Significant at the 0.05 level, two-sided test.

functioning® 314.2* 205.8* 236.9* 163.2*
Parental mental iliness 2.4* (2.1-2.6) 1.9* (1.7-2.2) 2% (1.8-2.3) 1.9*% (1.7-2.2)
Parental substance misuse ~ 1.6* (1.4-1.9) 1.6* (1.4-1.8) 1.8* (1.5-2.2) 1:6* (1.4-1.9)
Parental criminality 1.5* (1.3-1.8) 1.5*% (1.3-1.8) 1.7*% (1.4-2.0) 1.4% (1.1-1.7)

Family violence 1.7* (1.51.9) 1.5* (1.3-1.8) 1.7* (1.5-1.9) 1.7* (1.4-2.0)
Physical abuse 20* (1.8-2.2) 2.0* (1.8-2.2) 1.8* (1.6-2.1) 1.7* (1.5-1.9)
Sexual abuse 2.1* (1.8-2.5) 1.7* (1.4-2.0) 1.7* (1.4-2.1) 1.4*% (1.2-1.7)
Neglect 1.5% (1.4-1.8) 1.5% (1.3-1.7) 1.7* (1.5-2.0) 1.4% (1.2-1.6)

Il. Other childhood

adversities® 63.7* 45.7* 30.1* 22.5*%
Parental death 1.1* (1.0-1.2) 1.2% (1.1-1.3) 10 0.9-1.1) 1.1 (1.0-1.3)
Parental divorce 11 (1.0-1.2) 1.2* (1.0-1.3) 1.1 (1.0-1.3) 1.0 0.9-1.2
Other parental loss 1.3* (1.2-1.5) 1.3* (1.2-1.5) 1.5% (1.3-1.74) 1.3* (1.2-1.6)

Serious physical illness 15* (1.4-1.7) 1.4* (1.2-1.6) 1.4% (1.1-1.7) 1.2% (1.0-1.4)
Family economic adversity ~ 1.3* (1.1-1.5) 1.0 0.9-1.2 1.1 (0.9-1.4) 1.2 (1.0-1.4)

lIl. Number of maladaptive

family functioning childhood

adversities® 755*% 119.8* 71.3* 35.3*
Zero to one - - - -

Two 0.8* (0.7-0.9) 0.8* (0.6-0.9) 0.7* (0.6-0.8) 0.7* (0.6-0.8)
Three 0.6* (0.4-0.7) 0.5* 0.4-0.7) 0.4* (0.3-0.5) 0.5* (0.4-0.7)
Four 0.4* 0.3-0.5) 0.3* (0.2-0.5) 0.2* (0.2-0.4) 0.3* (0.2-0.5)
Five 0.3* 0.2-0.4) 0.2* (0.1-0.3) 0.2* 0.1-0.3) 0.3* (0.2-0.6)
Six 0.2* 0.1-0.3) 0.1* (0.0-0.1) 0.1 (0.0-0.2 0.2* (0.1-0.9)
Seven 0.1* 0.0-0.2) 0.0* (0.0-0.1) 0.0* 0.0-0.1) 0.1* (0.0-0.3)

IV. Number of other

childhood adversities® 57 10.1* 9.7* 3.6
Zero to one - - - -

Two 0.8 0.8-1.0) 0.8* (0.7-0.9) 0.8* 0.6-1.0) 0.8 (0.6-1.0)
Three 0.8 0.6-1.1) 0.8 (0.5-1.1) 0.6* (0.4-0.9) 0.8 (0.5-1.3)
Four+ 1.2 0.6-2.0) 0.5* (0.2-1.0) 0.3* (0.1-0.8) 0.6 0.2-1.6)

2. The model is a discrete-time survival model in a logistic regression framework with person-year as the unit of analysis to predict first onset of each of the 20 DSM-V/CIDI

- disorders included in the analysis pooled across all countries in each of four sets of person-years that define life-colrse stages. Age at onset was assessed using retrospective -

' réports. Controls were included in the model for respondent age at interview, person-year, country, and type of disorder. The 19 type-of-disorder controls were included because
the separate person-year data files for each of the 20 disorders were pooled, thereby forcing the slopes fo be constant across disorders within each age range. As noted in the text,
this assumption was subsequently relaxed and the model was estimated separately for each of four classes of disorders {mood; anxiety, behaviour and substance. disorders) and

. then for each of the 20 separate disorders. Broad consistency of coefficients across these disaggreg; f
disorders. The model is significant in each life-course stage (%1 =328.5-1162.6, P<0.001). The sample sizes reported are the ;

- person-year to the data file at each of the life-course stages. The numbers decrease with age as some respondents were younger than 20 and even more younger than 30 at the

~ time of interview. The numbers of person-years in the analysis were 9817 605 for childhood, 7617351 for adolescence, 9459051 for young adulthood and 16708356 for later

. adulthood. These person-years represent the combination of 20 separate person-year data files, each with a sarmple size equal to the combined number of years of life of all

 respondents in the age ranges of the life-courrse stages described in the column headings, where the upper end of the records are the age at onset of the focal disorder for
respondents who experienced the disorder and age at interview for respondents who never experienced the disorder. Because of the sample sizes being enormous, a random

- 5% of observations with a negative score on the outcome were used i the analysis, each such case being assigned a weight of 20 (ie. 1/0.

ated models supports the validity of interpreting results pooled across ail 20
numbers of respondents who contributed at least one

.05) to represent the undersampling.

frames (most notably, underrepresentation of rural areas in low-
and middle-income countries) and omission of some childhood
adversities in some countries. These inconsistencies could increase
variation in estimates. However, we estimated models separately
by country using only the childhood adversities assessed in that
country and found good consistency of results. (Detailed results
are available from the authors on request.)

Another limitation is that the WMH surveys did not assess
psychosis, which has been found in other research to be
significantly related to childhood adversities.”’® Disorder
assessment was also limited by focusing exclusively on DSM-IV
cases. The DSM categories might not capture the full relevant
range of psychopathology in the countries studied. An additional
limitation related to measurement is that childhood adversities
and disorders were assessed retrospectively. Retrospective recall
bias is likely to be conservative, leading to underreporting of both

childhood adversities*® and disorders.! Long-term prospective
study is needed to resolve this problem using available prospective
data-sets."**** Some interesting preliminary work of this sort has
already begun.*’

Analyses were limited by not examining patterns separately for
men and women or across other important subsamples and by not
controlling all unmeasured common causes of childhood
adversities and disorders that could induce the associations
observed here in the absence of causal effects of childhood
adversities. Special caution is needed in interpreting the PARPs
because of this limitation, as the actual effects of eradicating
childhood adversities could be much lower than those estimated
by the PARPs.

Within the context of these limitations, the WMH results are
consistent with previous studies in suggesting that substantial
proportions of children are exposed to childhood adversities.
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dicting lifetime DSM-1V/CIDI disorders by

|. High-income countries
Mood disorders 571 28.8 19.1 13.6 19.7
Anxiety disorders 341 29.7 29.6 22.6 30.0
Behaviour disorders 50.3 364 -b -5 43.6
Substance disorders 62.4 24.2 25.8 324 22.8
All disorders 412 309 253 19.1 28.7
II. High-middle-income countries
Mood disorders 64.9 321 26.9 13.5 235
Anxiety disorders 315 28.4 41.3 25.6 30.0
Behaviour disorders 59.0 40.9 253 - 46.7
Substance disorders 65.0 241 29.6 442 28.8
All disorders 40.0 30.0 321 243 30.0
IIl. Low-/lower-middle-income countries
Mood disorders 53.8 347 304 19.6 25.6
Anxiety disorders 314 28.1 340 40.3 29.2
Behaviour disorders 53.7 429 19.8 -b 437
Substance disorders 51.2 329 277 27.8 29.2
All disorders 333 34.7 30.2 27.8 29.9
IV. Total
Mood disorders 59.5 326 242 13.6 22.9
Anxiety disorders 311 303 367 283 31.0
Behaviour disorders 29.6 36.2 174 -b 416
Substance disorders 62.3 30.0 289 342 27.5
All disorders 382 323 29.0 21.8 29.8
a.The PARPs were calculated using simulation methods to generate individual- Ievel predlcted probabmties of the outcome disorders twroe from the coefﬁcients infi nal rmde
where these coefficients were estimated separately for each cell of the table. The first time the calculations were made using all the cosfficients in the model and the second
. time assuming that the coefficients associated with the childhood adversmes were a!l zero. One rmnus the rauo of the predwted prevalence estimates in the two specifications was -
~ then used to calculate PARP. :
b Too few onsets occurred attms I1fe course. stage toestlmate PARP ; e |

Consistency of WMH exposure rates with those reported in
previous studies is difficult to assess precisely, as measurement
approaches across studies differ and cannot be compared
directly.*®* World Mental Health survey respondent reports of
parental divorce, the childhood adversity most often found in
government statistics, are generally consistent with official
estimates.”” World Mental Health survey respondent reports of
other childhood adversities such as physical and sexual abuse*®
and parental violence,*® however, are lower than in some other
surveys. This suggests that WMH estimates might be conservative.

Although early studies on associations between a single
childhood adversity and a single mental disorder implied the
existence of specificity of effects,’™*" little evidence of specificity
was found in the WMH data. The implication is that causal
pathways linking childhood adversities to disorders are quite
general. Although several recent comparative studies found more
evidence for specificity among children and adolescents,**>* those
studies focused on prevalent cases, whereas the current analysis
focused on first lifetime onsets.

Implications and future research

We showed that childhood adversities often co-occur and that
clusters of childhood adversities associated with maladaptive
family functioning are linked with the highest risk of mental
disorders. We also found generally subadditive effects of multiple
childhood adversities associated with maladaptive family
functioning. This has important implications for intervention
because it means prevention or amelioration of only a single
childhood adversity among individuals exposed to many is
unlikely to have important effects. Early intervention to reduce
exposure to all childhood adversities (e.g. multisystem family

therapy, foster care placement) and later intervention to address
long-term adult maladaptive psychological and behavioural
consequences of having been exposed to childhood adversities
would seem to hold the most promise in light of these results.

Intervention, of course, requires detection. Screening of
youngsters in routine medical settings would seem the easiest
approach to detection of severe childhood adversities (e.g.
physical/sexual abuse and neglect). Although children are often re-
luctant to admit these childhood adversities and health
professionals are often reluctant to ask, promising approaches
have been developed to increase the success of detection based
on health worker questioning,>® Although it is less clear whether
retrospective detection of childhood adversities in adulthood
would have value, the WMH data show that history of childhood
adversities predicts disorder onset in adulthood. This is much
more striking than showing that childhood adversities continue
to be associated with adult prevalence,’® and suggests that
retrospective detection might help find adults in need of inter-
ventions to address the long-term emotional and behavioural
consequences of childhood adversities that contribute to their
ongoing elevated risk on new onsets.*®

There is nothing in our retrospective WMH results that
addresses the number of hypotheses that could be advanced to
explain the patterns documented here.’”***° Our results are
nonetheless important, in providing empirical justification for
further analyses to explore such hypotheses to identify mediators,
modifiers and developmental sequences that might be fruitful
targets for preventive interventions.®' It would also be useful to
examine these associations in an epidemiological sample that
had a genetically informative design to investigate the extent to
which exposure and reactivity to childhood adversities are under
genetic control. Consistent with other recent research,?® it would
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also be useful to study genetic influences on inter-generational
continuity of childhood adversities exposure. A new WMH
initiative is collecting saliva samples from respondents in close
to a dozen different WMH surveys in order to allow genetic
studies of this sort to be carried out.
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‘Health surveys

Background

Burden-of-illness data, which are often used in setting
healthcare policy-spending priorities, are unavailable for
mental disorders in most countries.

Aims

To examine one central aspect of illness burden, the
association of serious mental illness with earnings, in the
World Health Organization (WHO) World Mental Health (WMH)
surveys.

Method

The WMH Surveys were carried out in 10 high-income and 9
low- and middle-income countries. The associations of
personal earnings with serious mental illness were
estimated.

Results

Respondents with serious mental iliness earned on average a
third less than median earnings, with no significant between-
country differences (x%9)=5.5-8.1, P=0.52-0.79). These
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losses are equivalent to 0.3-0.8% of total national earnings.
Reduced earnings among those with earnings and the
increased probability of not earning are both important
components of these associations.

Conclusions

These results add to a growing body of evidence that mental
disorders have high societal costs. Decisions about
healthcare resource allocation should take these costs into
consideration.
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The fact that mental disorders are associated with high societal
burden is now well established both in terms of disability-adjusted
life-years’ and as a fraction of national budgets.” A large part of
this burden consists of indirect costs such as those associated with
reduced rates of labour force participation,” unemployment
among those in the labour force* and underemployment among
those who are employed.” Mental disorders also have costs for
employers, including high rates of sporadic absenteeism® and
disability-related work leave” as well as low levels of on-the-job
work performance.® The most commonly used approach to study
these labour market costs is the human capital approach.” This
approach is based on the observation that wages and salaries are
paid in direct return for productive services, making earnings a
good indicator of the human capital accumulated by the
individual and making earnings-equivalent time forgone because
of an illness a good representation of the indirect costs of that
illness to the employer. Although a considerable body of empirical
research has used the human capital approach to document
adverse societal effects of mental disorders, this research has been
carried out largely in a small number of high-income countries.*’
Yet epidemiological data show that mental disorders are common
throughout the world.'® The purpose of the current paper is to use
the survey data in the World Health Organization (WHO) World
Mental Health (WMH) Surveys to make estimates of the human
capital costs of mental disorders in a wider range of countries
(population samples from 10 high-income and 9 low- and
middle-income countries with a total of more than 100000
respondents). We focus on serious mental illness because previous

research has shown that earnings and long-term work incapacity

are both much more strongly related to serious mental illness than
5,11

to less serious forms of mental illness.

Sample
Twenty surveys were carried out in 19 countries in the Americas
(Brazil, Colombia, Mexico, USA), Europe (Belgium, Bulgaria,
France, Germany, Italy, The Netherlands, Spain), the Middle East
(Israel, Lebanon), Africa (Nigeria, South Africa), Asia (Japan,
People’s Republic of China: Beijing, Shanghai, Shenzhen, India:
Pondicherry), and New Zealand (online Table DS1). The World
Bank'? classifies Brazil, Bulgaria, Colombia, India, Lebanon,
Mexico, Nigeria, the People’s Republic of China, and South Africa
as low- and middle-income countries, and all the other surveyed
countries as high-income countries. All surveys were based on
either multistage clustered area probability samples of households,
with one or two random respondents selected in each sample
household, or multistage clustered area probability samples of
individuals listed in a national population register. All interviews
were carried out face to face by trained lay interviewers.
Recruitment began with a letter sent to the households of
potential respondents describing the purpose of the study and
answering commonly asked questions about how their household
was selected, the voluntary nature of participation and the
confidentiality of responses. Interviewers reviewed these issues
with the potential respondents when they visited the households



. and obtained informed consent before beginning the interviews.
Standard procedures for recording and storing the survey data
in de-identified files were used to protect the confidentiality of
respondents. A respondent safety plan was developed separately
in each country consistent with local norms to address concerns
about evidence of respondent danger to self or others. These
recruitment, consent and respondent protection procedures were
approved by the Human Subjects Committee of the lead
organisation that carried out the survey in each country.

The total sample size was 101825, with individual country
sample sizes ranging from a low of 2372 in The Netherlands to
a high of 12992 in New Zealand. The weighted average response
rate across countries was 72.2%. Internal subsampling was used
to reduce respondent burden by dividing the interview into two
parts. Part I included the core diagnostic assessment of mental
disorders. Part II included a detailed risk-factor questionnaire, a
series of diagnoses of secondary interest, and a series of questions
about the correlates of mental illness. Earnings were assessed in
Part II. All respondents completed Part I (n=101825), and all
respondents who met criteria for any Part I mental disorder plus
a probability sample of other Part I respondents were
administered Part II (n=51007). (All respondents were
administered Part II in Israel and South Africa.) The Part I data
were weighted to adjust for differential probabilities of selection
and for the undersampling of hard-to-reach respondents (a
probability subsample of whom received special intensive
recruitment efforts). The Part II data were additionally weighted
to adjust for the undersampling of Part I respondents without a
core disorder (i.e. weighting by the inverse of probability of
selection into Part II) to remove any bias in Part II relative to
Part I. A final Part II was weight adjusted for discrepancies
between the sample distributions and the population census on
a wide range of sociodemographic and geographic variables. The
analyses reported here were based on the respondents in the
weighted Part II sample who were of working age, which we
defined for purposes of this analysis as 18-64 years of age
(n=44561). A more detailed description of WMH sampling that
includes an analysis of the effects of weights and weight trimming
is presented elsewhere."?

Interviewer training and fieldwork quality control

Each WMH interviewer was required to complete a 7-day training
course and to pass an examination that included administering a
series of practice interviews with scripted responses before
beginning production work., During production, supervisors
reviewed all interviews for completeness and made follow-up
contacts with a random 5-10% of respondents to confirm
household addresses, household enumeration, random selection
procedures and the length of the interview. Supervisors repeated
a random sample of questions during these interview audits in
order to make sure interviewers administered the complete
interview and that responses were recorded accurately. In
addition, aggregate interviewer-level data were monitored on an
ongoing basis to look for distinctive interviewer-specific data
patterns that might indicate fabrication of data. A more detailed
discussion of interviewer training and field quality-control
procedures is presented elsewhere.'*

Measures
Mental illness

All surveys assessed mental illness with the WHO Composite
International Diagnostic Interview (CIDI),’® a fully-structured
diagnostic interview that assesses the prevalence of mental
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disorders according to the definitions and criteria of both the
DSM-IV'*® and ICD-10" diagnostic systems. The DSM-IV
criteria were used in the current report. We focused on prevalence
at any time within the 12 months before the interview. The
disorders considered include anxiety disorders (generalised
anxiety disorder, panic disorder, phobias, post-traumatic stress
disorder) and mood disorders (major depressive disorder,
dysthymic disorder, bipolar disorder). In making diagnosis, CIDI
organic exclusion rules were imposed. Clinical reappraisal studies
carried out in conjunction with a number of WMH surveys using
the Structured Clinical Interview for DSM-IV'® as the gold
standard documented generally good concordance of masked
clinical diagnoses with diagnoses based on the CIDI Serious
mental illness was defined following previous WMH analyses'”
as either meeting criteria for bipolar I disorder or having any other
12-month diagnosis with evidence of serious role impairment.
Serious role impairment was defined as either having a score in
the severe range on one or more of the Sheehan Disability Scales,*®
which assess disability in work-role performance, household
maintenance, social life or intimate relationships or attempting
suicide. The CIDI also assessed DSM-IV alcohol and illicit drug
use with or without dependence. Both lifetime prevalence of these
conditions and prevalence in the 12 months before the interview
were used as controls to adjust for comorbidity between mental
and substance disorders. Other 12-month disorders that did not
meet criteria for serious mental illness were not considered
because preliminary analysis found that they are not significantly
related to earnings. (Detailed results are available from the authors
on request.)

Earnings

All Part II respondents were asked to report their personal
earnings in the past 12 months before taxes. Respondents were
instructed to count only wages and other stipends from
employment, not pensions, investments or other financial
assistance or income. As in most community surveys, the item-level
non-response rate for this question was non-trivial (with a range
of 0.8-18.3% and an interquartile range of 2.2-7.0% across
surveys). Mean imputation was used to impute missing values.
It is noteworthy that serious mental illness was not significantly
related to having a missing value on the earnings variable either
in high- or low- and middle-income countries (x*(1)=0.1-3.1,
P=0.08-0.71). This means that the decision about how to deal
with these missing values (i.e. either by case deletion, imputation
or introducing a control variable for having a missing value on
this variable into the regression equations) would not meaning-
fully influence the magnitude of the serious mental illness
coefficients in the regression analyses reported below.

Analysis methods

In order to facilitate pooling of results across countries, earnings
reports were divided by the median earnings in the country. These
transformed scores were then used as outcomes in pooled
regression analyses estimated simultaneously across all countries.
Prior to carrying out this analysis, earnings distributions were
compared for respondents with and without serious mental
illness. The earnings distributions among respondents with any
earnings were divided for this purpose into four categories by
defining low earnings as less than half the within-country median,
low-average earnings as up to the median, high-average earnings
as up to twice the median, and high earnings as greater than two
times the median.
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The regression analyses were then carried out using a dummy
variable for serious mental illness as the predictor of primary
interest. The outcome was the transformed continuous earnings
score. Control variables were included for sociodemographics
(age, gender), country (19 dummy variables to distinguish
respondents across the 20 surveys), substance disorders and
interactions between gender and all other predictors. The gender
interactions were included because previous research has shown
that the predictors of earnings are different for males than
females.>!

A major statistical problem in estimating regression equations
of this sort is that the earnings distribution is highly skewed, with
a meaningful minority of the sample in each country reporting no
earnings and a much higher proportion of other respondents
having high earnings than would be found in a normal
distribution. This makes ordinary least squares regression analysis
both biased and inefficient. Economists have developed special
statistical procedures to address this problem that involve using
either two-part models (i.e. a first logistic regression model to
predict having any earnings and a second linear regression model
to predict amount of earnings among those with any earnings)*>**
or special one-part non-linear models.”*** We used both
approaches in addition to conventional ordinary least squares
regression analysis (with linear, square root and logarithmic link
functions) and selected the best approach based on standard
empirical model comparison procedures.’® The details of the
modelling approaches are discussed elsewhere,” but the final
best-fitting model was a one-part generalised linear model that
assumed a logarithmic link function between predictors and the
outcome with prediction error variance proportional to the
predicted values.

As the best-fitting model used a non-linear transformation of
the outcome in conjunction with an interaction between serious
mental illness and gender, model-based simulation was needed
to interpret the coefficients. This was done by predicting earnings
twice for each respondent from the model coefficients, once using
the actual characteristics of the respondent and a second time
recoding all respondents with serious mental illness to assume that
they did not have serious mental illness. Individual-level
differences between these estimates were averaged across all
respondents with serious mental illness to estimate the mean
individual-level decrease in earnings associated with serious
mental illness. Societal-level estimates were then obtained by
multiplying this individual-level estimate by the prevalence of
serious mental illness. Demographic rate standardisation”” was

then used to decompose the societal-level estimates into
components due to the associations of serious mental illness with
probability of having any earnings and with the amount earned by
those with any earnings. Because the WMH sample design
featured weighting and clustering, the standard errors of the
model coefficients and the simulated estimates were obtained
using the design-based jackknife repeated replications method.?®
In this method, each model and each simulation is replicated
many times in pseudo-samples to generate a distribution of each
coefficient that is then used to calculate an empirical estimate of
the standard error of the coefficient. Multivariate significance
was estimated using design-adjusted Wald y-tests.”® Statistical
significance was consistently evaluated using two-sided tests at
the 0.05 level of significance.

Sample distributions

Consistent with their population distributions, the age distribu-
tion of the sample is different in high-income countries from that
in low- and middle-income countries (y*(3)=553.1, P<0.001)
(Table 1). Larger proportions of respondents are in the age ranges
18-24 (24.5% v. 15.6%) and 25-39 (40.8% v. 35.0%) in low- and
middle-income than high-income countries, whereas larger
proportions are in the age ranges 40-54 (34.0% v. 24.8%) and
55-64 (15.4% v. 10.0%) in high-income than low- and middle-
income countries. Females have a somewhat older age distribution
than males in low- and middle-income countries (3(3)=9.2,
P=0.026), but there is no gender difference in the age distribution
in high-income countries (%*(3)=1.3, P=0.74). Serious mental
illness is estimated to be significantly more prevalent in high-
income than low- and middle-income countries both in the total
sample (4.3% v. 3.0%, t=6.4, P<0.001) and separately among
males (3.5% v. 2.2%, t=5.1, P<0.001) and females (5.0% v.
3.9%, t=4.3, P<0.001) (Table 1). Serious mental illness is
estimated to be significantly more common among females than
males in both high-income and low- and middle-income
countries (t=6.1-6.6, P<0.001).

Earnings distributions among respondents with
and without serious mental iliness
The proportion of respondents with non-zero earnings is

significantly lower among those with than those without serious
mental illness in both high-income (61.9% v. 75.6%, t=8.6,

ow- and middle-income count

Age, years®
18-24 15.6 (0.4) 16.0 (0.5) 15.3 (0.5) 24.5 (0.4 24.6 (0.7) 24.5 (0.6)
25-39 35.0 (0.5 34.7 (0.6) 35.2 (0.6) 40.8 (0.5) 41.3(0.7) 40.2 (0.6)
40-54 34.0 (0.4) 34.0 (0.6) 34.0 (0.6) 24.8 (0.4) 25.1 (0.6) 24.4(0.5)
55-64 15.4 (0.3) 15.3 (0.5) 15.5 (0.4) 10.0 (0.3) 9.1 (0.4) 10.8 (0.4)

12-month serious

mental illness® 4.3 (0.1) 35(0.2 5.0(0.2) 3.0(0.1) 2202 3902




Associations of serious mental illness with earnings

Table 2 Earn
middle-in

Any earnings, % (s.e)
Total sample 75.0 (0.4) 82.6 (0.6) 67.7 (0.6) 62.8 (0.5) 72.9(0.7) 53.3 (0.6)
Serious mental illness 61.9* (1.6) 70.6* (2.6) 56.2* (2.0) 51.6 (1.9) 629+t (36)  45.6*1(24)
Others 75.6* (0.4) 83.1* (2.6) 68.3* (0.6) 63.1 (0.5) 73.1*1(0.7) 53.6*1 (0.6)
Low earnings among the employed, % (s.e.)
Total sample 24.3 (0.9) 16.8 (0.6) 33.2(0.8) 25.7 (0.6) 23.0(0.8 29.0 (0.9)
Serious mental illness 40.4* (1.8) 34.6* (3.0) 45.2% (2.2) 239 (2.5 22239 25.1 (3.0)
Others 23.8* (0.5) 16.3* (0.6) 32.7* (0.8) 257 (0.6) 23.0(0.8) 29.2 (0.9)
Low-average earnings among the employed, % (s.e.)
Total sample 20.6 (0.5) 16.0 (0.6) 26.0 (0.7) 33.0(0.7) 30.1 (0.8 36.8 (1.0)
Serious mental illness 25.1% (1.6) 21.0* (2.5) 28.4 (2.) 45.6* (3.0) 39.1%1 (4.1) 50.4*1 (3.9)
Others 20.5* (0.5) 15.9% (0.6) 25.9(0.7) 32.7* (0.7) 29.9*1 (0.8) 36.3*1 (1.0)
High-average eamings among the employed, % (s.e.)
Total sample 28.2 (0.5) 29.2 (0.7) 27.1(0.7) 15.7 (0.5 16.2 (0.6) 15.0 (0.7)
Serious mental illness 21.9% (1.7) 25.7 (2.8) 18.8*% (1.8) 11.6* (1.6) 13.8 (3.1) 10.0*1 (2.2)
Others 28.5* (0.5) 29.3 (0.7) 27.4* (0.7) 15.8* (0.5) 16.3 (0.7) 15.2*1 (0.7)
High earnings among the employed, % (s.e.)
Total sample 26.8 (0.5) 37908 13.8 (0.5) 25.6 (0.6) 30.7 (0.8) 19.1(0.7)
Serious mental illness 127* (1.2 18.8* (2.2) 7.6* (1.2) 18.9* (1.7) 24.9*1 (2.7) 14.5% (2.2)
Others 27.3* (0.5) 38.5* (0.8) 14.1* (0.5) 25.8* (0.6) 30.8*1 (0.8) 19.3* (0.8)
x%3) 1412 760" 47.91 288" 6.2 16.9
a. Low earnings were defined as less than half the within-country median among those with any earnings, low-average eamings as up to the median, high-average earnings as up
to twice the median, and high earnings as greater than twice the median. , : M = : e
b. High-income countries: Belgium, France, Germany, Israel, italy, Japan, The Netherlands, New Zealand, Spain, USA; low- and middle-income countries: Brazll, Bulgaria, Colombia, india
Lebarion, Mexico, Nigeria, People’s Republic of China, South Africa. : S B = o -
*Significant difference between respondents with serious mental illness and other respondents at the 0.05 level, two-sided test. i i
Tsignificant difference at the 0.05 level between the earnings distributions of respondents with and without serious mental illness among those with non-zero eamings,

P<0.001) and low- and middle-income (51.6% v. 63.1%, t=5.9,
P<0.001) countries (Table 2). Similar differences are found when
we look separately at males (t=4.8-2.8, P<0.001-0.005) and
females (t=5.9-3.2, P<0.001). These overall differences are
because of the proportions of respondents with low and low—average
earnings being significantly higher among those with than those
without serious mental illness in both high-income (40.4% v.
23.8%, t=9.0, P<0.001 low earnings; 25.1% v. 20.5%, t=2.8,
P=0.005 low-average earnings) and low- and middle-income
(low-average only; 45.6% v. 32.7%, t=4.4, P<0.001) countries
and the proportions of respondents with high-average and high
incomes being significantly higher among those without than
those with serious mental illness in both high-income (28.5% v.
21.9%, t=3.7, P<0.001 high—average earnings; 27.3% v. 12.7%,
t=11.2, P<0.001 high earnings) and low- and middle-income
(15.8% v. 11.6%, ¢t=2.5, P=0.013 high—average earnings; 25.8%
v. 18.9%, t=3.8, P<0.001 high earnings) countries. Similar
patterns are found when we look separately at men and women.

individual-level regression models of the association
between serious mental iliness and earnings

The model-based simulations estimate that serious mental illness
is associated with a reduction in earnings equal to 32% of the
median within-country earnings in high-income countries and
33% of median within-country earnings in low- and middle-
income countries (Table 3). The association is considerably larger
among men than women in high-income countries (53% v. 19%,
t=4.8, P<0.001) but more comparable for men and women in
low- and middle-income countries (29% v. 35%, t=0.2,
P=10.85). Decomposition shows that 39% of the total association
between serious mental illness and earnings in high-income
countries and 27% in low- and middle-income countries is as a

result of the reduced probability of having any earnings among
people with serious mental illness. This component is smaller
for men than women in high-income countries (31% v. 55%,
t=2.4, P=0.020) but larger for men than women in low- and
middle-income countries (50% v. 18%, t=0.5, P=0.60). A larger
component of the total association, 49% of the total in high-
income countries and 66% in low- and middle-income countries,
is as a result of the lower mean level of earnings among people
with than without serious mental illness who have any earnings.
This component is larger for men than women in high-income
countries (56% v. 36%, t=2.1, P=0.030) but larger for women
than men in low- and middle-income countries (75% v. 45%,
t=0.5, P=0.61).

Country-specific, individual-level and societal-level
projections

It is instructive to compare results across countries and to put the
individual-level estimates into perspective by considering them in
their natural metrics projected to the societal level. This was done
by estimating the coefficients in the best-fitting model separately
in each of the 20 surveys, expressing the estimates in terms of
mean rather than median earnings, multiplying these estimates
by the prevalence of serious mental illness, and then multiplying
this product by the population size of the country in the age range
of the sample to obtain societal-level estimates (Table 4). Serious
mental illness is associated with a reduction in earnings in all 19
countries, with a statistically significant weighted average value
of 19.4% of mean earnings in high-income countries and 10.9%
of mean earnings in low- and middle-income countries.
Between-country differences in these individual-level estimates
are not significant either in high-income (x*(9)=8.1, P=0.52)
or low- and middle-income (3*(9)=5.5, P=0.79) countries. At
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ith reduced earnings at the individual level among men and women

Table 3 The simulated associations 0
and lo

y in high-incom nd middle-income ¢

Overall association
Association between serious mental illness

and earnings in the total sample® 0.32* (0.03) 0.53* (0.07) 0.19* (0.02) 0.33* (0.14) 0.29 (0.23) 0.35 (0.18)
Component effects

Effect of serious mental illness on probability

of non-zero earnings® 0.14* (0.02) 0.16* (0.02) 0.14* (0.02) 0.05 (0.03) 0.07 (0.05) 0.05 (0.04)

Estimated effect of serious mental illness

on earnings given non-zero earnings® 0.26* (0.04) 0.42* (0.08) 0.12* (0.03) 0.42 (0.28) 0.21 (0.30) 0.57 (0.44)
Decomposition of overall effect?

Due to difference in probability of non-zero earnings  0.39* (0.05) 0.31* (0.06) 0.55* (0.08) 0.27 (0.19) 0.50 (0.58) 0.18 (0.18)

Due to difference in earnings given non-zero earnings  0.49* (0.05) 0.56* (0.07) 0.36* (0.07) 0.66* (0.20) 0.45 (0.53) 0.75* (0.23)

Due to the interaction between the two components  0.12* (0.01) 0.13* (0.02) 0 7% (0 03) 0.05 (0.06) 0.08 (0 06)

Leharion, Mexico; Nigeria, People 's Republic.of Cl‘lm, -South Africa :

based on the coun!

0 generate an em| estimate of the standard error.2®

 * Sgnificant at the 0.05 level, two-sided test.

a ngh—mcome counmes Belg»um Germarry, lsraef maly Japan, The Netherlands Spam,‘ SA, New Zealan

b, The estimates reported in these rows summarise the resuits of mdmdual-ievel simulaﬁons based on ooefﬁclents in the best fitting multiple regression model. (rhe coefﬁcfents :
_from these models are not reported here, but are available from the authors) That model was a generalised linear model that assumed a logarithmic fink function between

- predictors and the outcome with prediction error variance proportional to the predicted values. A discussion of generalised linear model estimation is presented elsewhere.® The

. simulation used the model coefficients to predict | individual-level earnings twice for each respondent, once using the actual characteristics of the respondent and a second time

terfactual assumption that none of the respondents had serious mental liness. individual-level differences be

| across all reSponde 1ts with serious mental illness to estimate the expected mean individual-level decrease in earnings associa
 table. Standard errors were obtained by replicating the eutxre analysis in pseudosampres usmg the method of )ackknlfe repeated 1 caucn and usmgthe diSVlbuthﬂ of esnmatses v

¢ The estimates reported in this row summarise the results of loglsuc regressro .ahéiysis : s
. d. Demographic rate standardisation?’ was then used to decompose the societal-level estimates into components due to the maahons of senous mentat iuness wnzh probabi,
 of having any earnings and with the amount earned b‘lcse_wath any earnings. Adescnpuoﬁ of this memod s pfesemed elsewvhere L .

to prednct any earnings V. no earmings.

O 09* 0.02)

w- and mlddle -income countnes, Brazi, Bulgaraa oolomb'a. lndsa

n these earnings estimates were averaged
serious mental iliness in Part | of the current

the societal level, the estimate averages 0.8% of all national
earnings in high-income countries and 0.3% of all national
earnings in low- and middle-income countries. Between-country
differences are statistically significant in high-income countries
(x2(9) =30.4, P<0.001), with much lower estimates in Italy, Japan
and Spain (0.0-0.3%) than the other countries (0.7-1.7%).
Between-country differences in the societal-level estimates are not
statistically significant, in comparison, in low- and middle-income
countries (x*(9) =4.7, P=0.86).

Main findings

We found that serious mental illness is associated with a reduction
in population-level earnings equivalent to 0.8% of all earnings in
high-income countries and 0.3% of all earnings in low- and
middle-income countries. We are aware of no other comparable
studies of the societal costs of mental disorders with which these
estimates can be compared with other than US studies that are
broadly consistent with the results reported here for the US
WMH sample.’®®' An excellent benchmark for putting these
values into perspective is the recent US government stimulus
package in the American Recovery and Reinvestment Act (ARRA;
www.recovery.gov), an unprecedented series of US government
investments in education, energy, healthcare and national
infrastructure implemented in an effort to stimulate the flagging
US economy. The 0.8% decrement in societal-level earnings
associated with serious mental illness in high-income countries
is roughly equivalent to the total planned ARRA investment in
national infrastructure, whereas the 0.3% decrement in societal-
level earnings associated with serious mental illness in low- and
middle-income countries is roughly equivalent to the total
planned ARRA investment in all of healthcare. These comparisons
make it clear that mental disorders are associated with massive
losses of productive human capital not only at the individual level

(32-33% of median national earnings, 11-19% of mean national
earnings) but also at the societal level in the WMH countries.

Implications

This finding of a strong association between mental disorders and
low earnings adds to a growing body of evidence that the impaired
functioning associated with mental disorders carries an enormous
societal burden.'!* Comparative cost-of-illness studies suggest
that the magnitude of this burden at the individual level is higher
than that of many other classes of illness. For example, another
recent WMH report showed that mental disorders are associated
with higher levels of individual-level disability than any of the
wide variety of commonly occurring physical disorders examined
in the WMH surveys, including arthritis, asthma, cancer, diabetes
and heart disease.®” This pattern held in both high-income and
low- and middle-income countries. Health policy makers need
to be made aware of these comparative illness burden data along
with information about comparative treatment effectiveness to
help guide decisions about resource allocation in disorder-specific
screening and treatment programmes.

Controlled intervention trials have shown that employment
rates and earnings among the employed can both be increased
among people with severe-persistent mental illness, the vast
majority of whom have a history of psychosis, using such methods
as prevocational training and supported employment.*®?* It is
important to note, though, that only a minority of people with
serious mental illness have severe-persistent mental illness.>* Little
is known about the effects of treatment on occupational outcomes
among the much larger proportion of people with serious mental
illness who do not have severe-persistent mental illness, the
majority of whom suffer from chronic anxiety or behaviour
disorders or recurrent depression. The fact that low earnings
among people who have earnings accounts for a larger component
of the total effect of serious mental illness on earning than having
no earnings raises the question whether out-patient interventions




Table 4 The simulated association of serious mental illness with reduced earnings at the individual level and s
each World Mental Health country

Associations of serious mentat illness with earnings

societal level in

High-income
Belgium 49 (1.0) 27.3 (17.3) 13 0.8) 211807 (135679) 65.8 (42.2)
France 38 0.5 38.9*% (18.7) 1.5% 0.7) 42660* (20473) 56.7* (27.0)
Germany 2.7 (0.5) 36.8 (36.8) 1.0 (1.0) 11908 (11886) 16.8 (16.7)
Israel 37 0.3) 23.8* (10.0) 0.9* 0.4) 1516* (622) 0.2* 0.0
Italy 13 0.2 15 7.9 0.0 0.1) 409686 (2107 357) 194.1 (998.7)
Japan 1.2 0.4) 19.1 (30.0) 0.2 0.4 611752 (959 881) 5.4 8.7)
The Netherlands 44 0.7) 16.2% 6.2 0.7* 0.3 7404* (2901) 35* (1.4)
New Zealand 49 0.3) 25.3 (15.5) 1.3 0.8) 10031 (6275) 1.2 (1.3
Spain 1.9 0.3 18.0 (15.2) 0.3 0.3 353356 (294 691) 177.2 (147.6)
United States 6.5 (0.4) 25.5*% (6.5) 1.7* 0.4) 8519* (2100) 99.5% (24.6)

Low- and middle-income

Brazil 9.3 0.7) 15 (2.5 0.1 0.2 17 (30) 0.0 0.0)
Bulgaria 15 0.3) 26.6 (18.7) 0.4 03 638 (441) 0.0 0.0
Colombia 4.1 0.4) 20.1 (13.0) 0.8 (0.5 1051625 (675762) 1042.9 (670.3)
India (Pondicherry) 1.0 0.2 39.4 (125.9) 0.4 (1.3) 17478 (55715) 0.1* 0.0
Lebanon 4.1 0.7) 2.1 (1.1) 0.1* (0.0 141* (70) 0.0 0.0
Mexico 23 0.2 5.9 (4.6) 0.1 ©.1) 2022 (1622) 24 (1.9
Nigeria 0.5 0.2) 34.5 (56.5) 0.2 0.3) 23599 (38745) 7.5 (12.4)
People’s Republic of China 0.6 0.2) 289 (57.4) 0.2 0.3) 413 (826) 0.0 0.0
(Beijing, Shanghai)
Shenzhen 0.9 0.3 36 (10.9) 0.0 0.1 14 (3413 0.0 0.0
South Africa 33 0.3 18.8 (22.3) 0.6 0.7) 4798 (5585) 3.9 4.8

Pooled
High-income 43 0.1 19.4* (1.8 0.8* 0.1
Low- and middle-income 3.1 0.1) 10.9* 4.6) 0.3* 0.1

a. Results are expressed here in terms of mean eamlngs, whereas they were expressed in terms of median earnings in Table 3, The median was used in estlmating the models in

Table 3 because this transformation was considered the one that makes most sense as the basis for constraining model cosfficients to be constant across countries. The mean:

is used here, in comparison, because it is the natural metric for interpreting the substantive meaning of resuits. To clarify the interpretation: if 4.3% of respondents in high-income

countries have serious mental illness and serious mental mness is assaciated with a 19.4% reduction in eamlngs, then this level of loss i in this segment of the population represents

0,194 % 0.043=0.8% of all national -earnings. -
b. The local currencies are francs in Belgium, francs in France marks in Germany, shekels in 1srael, fira in Italy, yen in Japan guilders in The. Nethedands dollars m New Zealand
pesetas in Spain, dollars in the USA, reals in Braz:l lev in Bulgaria, pesos in cdombna. rupees in lnd|a pounds in Lebanon, pesos in Mexico, nalram Nigeria, yuan in People S
_ Republic of China, and rand in South Africa.

o Figtlga;:ss ‘:o not differ significantly across ermer high mccme counmes( (9) 8.1, P=0. 52) or low— and mzddle-mcome mumrles (x’(‘?) 5.5, P=0.79) based on des‘gn-based »

g a%tlrge;gest.s differ agmﬁcanﬂy across high-income coumrm (1,2(90 304 P<0 007) but not luw- and mlddleqncome coumn&s( (9) =4 7,P= 0 86) based on desig! based - -

*S";‘gm’fgcan;5 at the 005 level, two-sided test. ‘ ' . e

for employed people with a serious mental illness, but one that is a
non-severe-persistent mental illness, might be a useful remedy. A
handful of controlled studies have documented that such
interventions can reduce job loss and sickness absence,®*” but
we are aware of no controlled intervention studies that have
documented an effect on earnings among the employed. Long-
term follow-up would likely be required to document such an
effect. A useful preliminary step might be to examine naturalistic
longitudinal data to increase our understanding of the
occupational career dynamics associated with serious mental
illness that is non-severe-persistent mental illness in nature and
the extent to which the high unemployment rate of people with
serious mental illness is as a result of a high long-term
unemployment rate versus a high short-term circulating
unemployment rate. Intervention implications differ depending
on the mix of these two kinds of unemployment, which cannot
be distinguished with the data examined here.

Limitations
This study has a number of limitations in measurement, including

that mental disorders were assessed with fully structured lay
interviews rather than clinical interviews, that earnings were

assessed with self-report rather than administrative records, that
missing income reports were based on mean imputations, and
that results were pooled across samples that varied in inclusion
criteria and response rates. Bias could be introduced by any of
these measurement characteristics. A limitation of a more
conceptual sort is that the productive labour of women in
domestic activities was not assigned a monetary value even though
it clearly has value. In a related way, the productive labour of
individuals who receive compensation for their labour in the form
of goods or services (e.g. food and housing) rather than money,
such as subsistence farmers, is underestimated in our analysis
because we did not measure labour directly but rather inferred
the existence of labour from earning. This limitation could be of
special importance in low- and middle-income countries, as a
larger proportion of workers are in the informal sector than in
high-income countries.®® This limitation might explain the
fact that estimates of gender differences are less pronounced in
low- and middle-income than high-income countries.
Limitations also existed in the analysis approach, most notably
that a dynamic association was estimated with cross-sectional
data. The most significant implication of this fact was that we were
unable to adjust for the effect of low earnings on risk of mental
disorder. There is good reason to believe that such a reciprocal
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effect exists.>® Because of this limitation, although we can state
that serious mental illness is associated with low earnings we
cannot say that this association is the result of serious mental
illness causing low earnings. Virtually all cost-of-illness studies’
have this same limitation. There is no definitive way to correct
estimates for this limitation with non-experimental data.
Controlling for mediating variables, such as education and marital
status, which might themselves be reciprocally related to mental
disorders, is not a corrective, as this can lead to overcorrection.
Longitudinal analysis can sometimes help. For example, a 5-year
longitudinal follow-up of 5000 initially employed respondents
aged 18-30 in the Cardia study in four US cities found that high
baseline depression symptom scores significantly predicted
subsequent unemployment and decreases in income even after
controlling for baseline education, marital status and history of
prior unemployment.®® Even here, though, high baseline depres-
sion symptom scores could have been influenced by knowledge
of job insecurity that turned out to predict subsequent job loss.

Sophisticated statistical models can sometimes be used to
reduce the range of uncertainty about reciprocal influences if
information is available on third variables that influence one but
not the other variable in a reciprocal pair*' or if other
assumptions can reasonably be made to justify the assumption
of implicit conditional randomisation,*” but such models are
highly sensitive to misspecification. As a result, experimental
interventions are ultimately the only reliable way to resolve the
uncertainty about the causal effects of mental disorders on
earnings. Controlled studies of these sorts, when combined with
information about the prevalence and course of illness from
epidemiological studies, provide the greatest hope of obtaining
more definitive data about the effects of serious mental illness
on earnings and other aspects of productive role functioning.
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