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Abstract

The burden of disease framework provides a unique tool for rational health systems
planning. However, due to methodological constraints it systematically underestimates the
burden of mental disorders. | develop a constructive critique of the burden of disease
methodology, and a framework to partially correct current estimates. This framework is then
applied at different levels -province, country, continent, and globally- with the goal of: (a)
adequately informing mental health prioritization and intervention by governments and
organizations; (b) detecting disease distribution patterns in countries belonging to different sub-
regions and income-levels; (c) understanding the ecological association of group-level poverty
and specific mental disorders; (c) quantifying the imbalance between disease burden and
government spending on mental health; and (d) making the case for considering the adequate
care for mental disorders a global health and development priority. This study of the burden of
mental disorders puts it at the top of the disability ranking -and second in the combined ranking
of disability and mortality- globally and in the Americas, and provides actionable needs-
assessments for governments, multilateral organizations, and non-profits. It provides a life-
course perspective on how the epidemiologic transition shapes disease distribution across
country-income levels, finds a direct association of the percentage of the population in poverty
with group-level depression disability, an inverse association with schizophrenia disability -which

can be ascribed to increased lethality in low-income settings-, and a direct effect -controlling for



group-level poverty- of disability due to depression in women of child-bearing age on under-five
burden due to communicable, perinatal, and nutritional disorders. Also, it finds that the
imbalance between burden and spending on mental health -factoring in allocative efficiency- is
inversely associated with country income-level in the Americas: poorer countries spend a lower
fraction of their health expenditures on mental health and allocate it less efficiently. Finally, |
argue that in order to make mental health a global health and development priority, a
governance and advocacy effort is required, including the creation of a specific organizational
setting of global reach capable of engaging key partners that have so far been elusive, such as

Governments, global donors, and economic actors.



Contents

Y o1 1 T PRSP PSSP i
ACKNOWIBAZEMENTS ...t e e e e e et e e et e e e eree e ix
T oo [¥ Tt o] o TP TRTPP 1
ANAIYEICAl Platform. .. ..o 6
Chapter 1. General methodological aPPIrOACKH .....iiiiiiiii i 6
The burden of disease framMEWOIK..........iii ettt 6
The disability adjusted life-year: years lived with disability plus years of life lost ..ol 7
Applying the burden of disease framework to mental illNesS ........coovvviiiiiiiiii e, 12
Burden of mental illness: measurement challeNges.........coovviiiiiiiiiiii e 14

The psychiatric-neurological INTEITACE .......oovvi e 16
Categorizing suicide and intentional self-harm ... 17
PSYChIatric Pain SYNAIOMES ....eiiiiiiie et 20
Including people with personality diSOrders.......cc...iii i 22
PremMatUure MOITAIITY .ottt ettt ettt et et e e et e et e e eeeneeen 23
Revising global Disability Adjusted Life Years estimates for mental illness ........cccceeevviiiiiiiiiieicinnen. 24
Revising global Years Lived with Disability estimates for mental illness..........cccovvvviiiviiiiciiiiicce. 26
Implications of current underestimation of the burden attributable to mental disorders ..................... 29
Disproportionately weak global response to mental illness ........coveviiiiiiiiiiie e 29

The Sustainable Development Goals and the need to prioritize mental health...........c.....cocoo 33
Limitations of this @PPrOaCh ..o 33

N Tou o s VT 0l o gtV 34
RESUIES SEAtEMENT ...ttt ettt e et et e e eeeee e e 36
Chapter 2. The burden 0N COUNTIIES . ..c.oeiiiieeee e 36



Estimating Prevalence and disability resulting from mental disorders in British Columbia..................... 37
METNOAS AN FESUILS. .. .eiiiiiiiiit ettt ettt et e et e e tbe e et eestaeeesbaeesnbeeenseeea 38
SUD-SECTION SUMIMAIY 1.tiiiiiiti ettt et e e e e e ettt e e e et e e e et e e e e ette e e e eaaaeee e 44

Multi-country needs assessment: informing priorities for Partners In Health’s Mental Health Program46

METNOAS AN BOAIS ...ttt e e et e e et e e ettt e e e et e et e e e nareeas 47
RS UIES ettt ettt ettt n ettt ekt e et e ettt e ene e et e e nnneeeneeea 48

(O 1Yo [ S U U PRSP PP PP UUPPRRON 48
T PPt 50
L PSP P PR T 53
o= o - PSRRI 55
SIBITA LBOME. .ttt ettt 57
T T - PSPPSR 58
YT 1V PSPPI 60
(=] ]4 1o ER T O OO PER U U PP PUPPRUPOTN 62
YUY - PPt 64
NBVJO NGTION .ttt ettt e et e ettt e e e e et e e e e e e e e 65

S CEION SUMIMIAIY ettt ettt e e e ettt e e e e ettt e e e e e sttt et e eeeee e 68
Chapter 3. The burden on a continent: mental illness in the AMEeriCas........ccovvieviiiieeeiiiieeeciee e 70
<] 4 g Lo o PP SRR 71
RS U PP P ST 72
Regional disability and mortality: disability adjusted life-years (DALYS) .....cccoceieiiieeieieeeeeeeeeeeee e 72
Regional disability: years lived with disability (YLDS) .......cooiiuiiieiiie oo, 73
CoUNEIY-IEVE] @NAIYSIS. . .oii et 74
Country-level disability and mortality (DALYS) ....cooiiriiiiiiiee e 76



Country level diSability (YLDS) ..uveeiiiiriee ittt ettt et e 80

Disability resulting from specific diSOrders........coiuiiiiiiiie e 83
CoMMON MENTAI HINESS ...ttt ettt ettt e 83
DEPIESSIVE AISONTEBIS .uitiiiiiiiiiee ettt ettt et e e et e e ettt e e e et b e e e et e e e s tas e e e sttt e e e stabeeesnaneeas 84
ANXIETY QISOITEBIS ..ottt ettt ettt e ettt e e et e e e e st e e e s stb e e e e sstbaeeesstbaeeesstaaeeesatreeee e 89
Self-NarmM @Nd SUICIE ...ttt ettt e e 90
Somatoform pain disorders / somatic symptom disorder with predominant pain ..............ccccoeve.e. 94
SEVEIE MENTAL HIINESS ..ttt ettt et e et e et e et e et e e enbeeenneee e 95
Schizophrenia-SPeCtrUM AiSOIAEIS ... .vii i 96
2T oTol FYa o[ 1] ol T3-S ST 98
Substance use and EatiNG iSOTUBIS ......oiuiiii e 99
L\ [olo] Yol VT o Yo o =T SRR 100
DIUE USE QISOIAEIS ..ottt ettt et et e et e e e et e e e et e e et e e e e 101
BatiNG GiSOTABIS .ttt ettt e et e et e e et e et e e e 101
(@511 [o[aToToTe o] a1 <) ffe [ Yo T4 [T -SSP UP PRSPPI 102
NeUropSYChIatriC diSOMTEIS . .viiiiiieiii ettt ettt et e ettt et et e e nbeeeeaeee e 103
L] 0 1= o A= [P 103
o111 03RRI 104
Migraine and tension-type headaChes .............ooiiiiii i 105
N Toru o oI VT 0l ootV 105

Chapter 4. The burden on health systems: Imbalance between disease burden and government spending

on mental health IN the AMEIICAS ... oo, 107
IMIEENOGS . e, 108
RESUIES ettt e renerarane 111

Vi



Mental health spending as a percentage of government health spending........ccccccoovviiiiiiiiiin, 111

Allocation of mental health SPENAING.......ccvvi i 114
DiscUSSION @Nd lIMITATIONS c..veiiieiiiie et 118
Section sumMmMary and CONCIUSION .......ooiiii e 123

Chapter 5. The burden of poverty: The toll from mental illness on the world’s poorest people .............. 125

Association of the percentage of the population in poverty with group level mental illness disease

01U o =T o ST OPSR 125
Y= g Yoo S O OO PSSO U PP PPPURTPPPPPIN 126
e oNV =T AV S POTPP PP P PPUPPPPPPPPPPPPRt 126
DT Tl o TU T o [T o F PRSPPSO 128
1YL o = TSP P 129
RS U1 PSPPSR 129
Distribution of mental illness in the poorest billion . ... 129
CoMMON MENTALIINESS ..ottt et et e et e e e nt e e et e e snbeeeneeens 134
DB DI ESSION ettt e e et e e e e et e e e e e 134
ANXIEEY QISOTARIS .ttt ettt ettt e et e et e ettt e et e et eeesbteentbeesneeeenteeennbeeanneeens 139
SeIf-NArM AN SUICIAE ..ottt et e et et e e snbeeeneeens 140
Somatoform pain disorders (somatic symptom disorders with prominent pain)...........ccc.cceveeninn. 142
SEVEIE MENTAI TIINESS ..ttt ettt et ettt nee e anees 142
Yol alVde] o] a1 g=la 1T P U PRRTT 143
21T oTe] - Tao [ 1ol o [T £ RO URURTTRR 147
Substance abuse and eating diSOrAEIS ... .....viiii i 148
Jolo] oo MU=l o[ 1{o] fo =T o U PR OPR PRSI 148
DIUE USE QISOITET 1.ttt e et e et e e e et e e et e e e et e e e st e e e s aare e e e e 148

Vii



BatiNE QISOTABIS .ttt ettt e 149

Disorders with onset during childhood ...........ooiiiiiiiii e 150
NEUroPSYChILIIC AISOMUEIS w.vviiiiiiiiee e e e e e 151

o o1 1= o 1LY A O PSP O P PR OPPP 151
Maternal depression and child NEAIth .........cuiiiiii et 151
B o oY a =T aTe l [Ta a1 ¢=) o Y0 -SSP 154
ConcluSioN @and SECLION SUMIMAIY .. ...uviiiiiiiiie ettt ettt e et e ettt e e e stbt e e e e tbe e e e etbaeeeetbreeeennees 156

Epilogue. The burden of change: The global governance and health systems challenge of meeting the

disease burden of MENtal IlINESS .. ..ot 158
The multi-determined social neglect of mental illNESS.......cc.viiiiii i 159
Previous approaches in the global mental health field ... 163
Learning from a successful experience: the global response to HIV ... 167
Next steps to improve the global response to mental ilNeSS..........ooiiiiiiiiiiii e 171
YTt T g IY U 0T 0 T 175

167073 ol 11 o T o F PSPPSR 177

21T o] [ToT={ =T o] o 1 PSP UPP PSPPI 178

Appendix 1. Studies from low and lower-middle income countries used as GBD data sources................ 194

viii



Acknowledgements

To Mariana and Victoria, the loves of my life, for their patient support and unwavering
enthusiasm

To Nora and Vicente, my parents, for imprinting in me a love of study and medicine, and for
making me persistent

To Dost, Daniel, Ralph, and Bepi, my friends in Boston, who provided much needed respite

To Peter, Julio, Michelle, lan, and the Centennial Fellows, with whom we built a program out of a
dream

To the GHPD at HSPH, the DGHSM at HMS, and all of Harvard, which gave me the academic
experience of a lifetime

To CARMHA, WCFIA, the Lancet NCDI & Poverty Commission, PAHO, and PIH, which made this

Delta possible

To Ross, Gustavo, Ezra, and Graham, my mentors who helped me get my bearings, and get here
To Rifat, Arthur, Anne, and Graham, my mentors who are helping me build a scholarship that can
be impactful

And to Elliot, my mentor and budding friend, who took me to the next place and then

inexplicably left



Introduction

lliness and injuries have always imposed, through premature death and disability, major
constraints on humanity’s potential. Before the advent of science and its transformative impact
on public health and medical care, human life was severely interfered by illnesses and injuries, and
much shorter. Furthermore, normal life-cycle events and situations, such as birth, infancy,
pregnancy, and older age presented humans with stark odds of death and disability. For most of
mankind’s existence these odds were largely attributable to communicable diseases, injuries, and
maternal or child conditions and disorders. The past century saw a dramatic shift on the toll
imposed by disease and injury on human life. Between 1800 and 1900, life expectancy rose around
12% from 28.5 to 32 years.(1) Between 1900 and 2000, however, it more than doubled, reaching
71.4 in 2016 according to WHO.(2) In 50 more years global life expectancy at birth will reach 80
years old.(3) This dramatic change in the landscape of death and disease has not been
homogeneous. The seminal paper by Samuel Preston -and the thereafter famous Preston curve-
inextricably linked economic development and health: the hypothesis that increased country-level
income led to improved health outcomes resulting in increased life-expectancy -with the most
gains to be made at the bottom of the income pyramid- helped broaden the discussion on what
influences health outcomes, to include income and, more broadly, social determinants of health.
This correlation -between income and health- can have, however, different causal explanations.
Indeed, several authors pointed out that it is not merely income that begets health: it is by way of
improved nutrition, education, and, most notably, advances in public health and medical care.(4—
7) Indeed, before the 1900’s health outcomes were more equitably distributed -i.e.: similarly

dismal- between the rich and the poor, with the exception of injuries and diseases resulting from



the differential exposure of the poor and dispossessed to human-imposed hardships and the
resulting human-made catastrophes -such as war, slavery, bondage, and inhumane labor
conditions-.

In addition to the recent changes in mortality, it is important to highlight a similarly consequential
shift in morbidity: whereas in the past -and to some extent in present day societies without access
to adequate nutrition, education and health services- illness frequently led to death, today most
diseases result in prolonged periods of treated illness with varying degrees of dysfunction. The
classic epidemiologic approach to measuring population level morbidity is through incidence and
prevalence, which provide respectively the number of emergent cases and the number of total
cases in a given population and time period. So, the incidence, prevalence, and mortality of a given
disorder give us a partial idea of its impact. However, they do not allow for a ready comparison
across disorders. Diseases A and B can both have a 12-month prevalence of 500 per 100,000
persons, and they can have a similar cause-specific death rate. However, similar prevalence and
similar mortality by no means results in similar impact: disease A can be mildly incapacitating and
affect mostly people who have already surpassed their life expectancy at birth, while disease B can
strike during youth, be highly incapacitating, and result in premature death. Schizophrenia would
be an example of disease B. The societal impact of these diseases is clearly different.

The burden of disease framework emerged precisely to provide a single composite metric to
understand and compare population level disability plus mortality outcomes across disorders,
regions, and sub-populations such as women and men, young and old, etc. These metrics serve
not only a descriptive purpose, but also a pragmatic goal: given the fact that income determines

health outcomes partially through health interventions, the rational allocation of resources in



order to achieve the best possible health outcomes is of the highest societal importance. This is
not only a question of economic efficiency, but also an ethical imperative. The burden of disease
framework addresses only a fraction of this complex issue: it provides a composite metric of
mortality and disability that can be used in cost-effectiveness analyses and health prioritization
exercises. Like any complex metric, it is not only imbued with consequential technical assumptions,
but also laden with value judgements that need to be taken into account in order to use them
wisely. Mechanistic use of these metrics -which is the norm rather than the exception- can actually
yield the wrong conclusion, and provide -under the guise of a rational hierarchy of interventions-
an unethical or misinformed allocation of resources. This thesis” main focus is on the applicability
of this framework and these metrics to the field of mental health. Furthermore, | will limit my
scope to:

e understanding how the model’s technical assumptions affect the disability and mortality

estimates for mental health
e proposing a modified framework to improve said estimations
e applying the modified framework at different levels: province, country, continent, and

global level

An additional area of focus for this thesis is the relation of country-level income and mental
illness, which | explore from different perspectives:
o Inthe context of the Americas, studying how disease distribution varies sub-

regionally and how mental health funding and allocation vary by income-level



o Inthe global context, studying how disease distribution varies with respect to
multi-dimensional poverty in the countries where the poorest billion people live
In summary, the goal of this thesis is to develop a needs-assessment framework based on the
estimation of disease burden, and to build such assessment from the ground up, including:

1. Developing a critique of the usual GBD framework for estimating mental illness disease
burden, and proposing an alternative framework (Chapter 1)

2. Developing a framework to produce locally grounded prevalence and disability estimates
for mental disorders, and producing improved disease burden estimates integrating
available data; also, analyzing variations and identifying patterns of disease distribution
across countries (Chapter 2)

3. Producing improved continent-level disease burden estimates for mental disorders in the
Americas, and analyze variations of disease distribution by sub-regions and by country
income level (Chapter 3)

4. Studying the correlation between disease burden attributable to mental iliness and
government effective spending on mental health (Chapter 4)

5. Produce updated and improved global disease burden estimates for mental disorders,
and study how disease distribution varies globally in relation to multidimensional
poverty, including sub-group analyses by sex and gender (Chapter 5)

Finally, after attempting to provide an improved estimation of the global disease burden
attributable to mental illness, an improved understanding of the spending gap affecting mental
health services, and an improved understanding of the relation of poverty with disease

distribution, | will devote the last section to studying the governance challenge involved in



prioritizing mental health not only from a global health perspective but also as an issue of global

development (Epilogue).



Analytical Platform

Chapter 1. General methodological approach

The burden of disease framework

As a result of the need to assess health outcomes, evaluate interventions, and rationally allocate
resources, a series of summary population health metrics -that became known collectively as
health-adjusted life-years- began to be developed during the mid-20™" century. The first to gain
traction was the quality-adjusted life-year (QALY) -created in the 1960s-, a summary assessment
of the quality of life related to a number of health states -between 0 and 1, representing
respectively death and full health- which, factoring in the number of years spent in each health
state, provided an overall measure of health-adjusted life-years. Of note, the QALY was not related
to specific disorders, and represented what’s known as a health expectancy measure, that is a
good to be maximized -as opposed to a health gap measure, a bad to be averted-. It was developed
by economists for the purpose of cost-effectiveness analysis and was firmly grounded in the
conceptual framework of economic welfare and expected utility theory.(8) One of the caveats in
response to the QALY framework emerged from the complexity of validly and reliably measuring
general health states. Several functionality scales were used by different researchers or policy-
makers, with each instrument measuring a different sub-set of domains, threatening the validity
of the construct. An added concern was the fact that QALYs were not grounded on specific
disorders, which made them unsuitable for assessing disorder specific health states.

A collaboration between the World Bank (WB), the World Health Organization (WHO), and

researchers from the Harvard School of Public Health (HSPH) yielded a different approach to



measuring health-adjusted life-years: instead of a health expectancy measure, a health gap
measure; and instead of a general health state assessment, a disorder specific assessment of
health loss. In the intervening years, the DALY has largely dominated the heath policy debate. A
tempting hypothesis is that a health gap measure -a metric of what is lost in terms of health, rather
than a metric of what is gained, such as the QALY and other health expectancy metrics- lends itself
better to what prospect theory and behavioral economics have found time and again: that “losses
loom larger than gains”.(9) The process of decision-making under risk seems to be systematically
biased by the fact that the psychological pain of loss is larger than the reward of gain; and what is
population-level health decision-making, if not a process of selecting population exposure to some
losses -rather than others-, resulting from the discretional -allegedly rational- allocation of scarce
resources? In the rest of this section we will delve deeper into this methodology, highlight some
of its limitations and propose specific improvements for the mental health field.

The disability adjusted life-year: years lived with disability plus years of life lost

The burden of disease methodology was developed in the 90s to provide measures of mortality,
disability, and a composite measure of both, that would allow for comparison of burden across
diseases and regions, as well as for cost-effectiveness analyses. The goal is to capture not only the
lethality of a disease and its non-lethal headcount impact -traditionally captured by the cause-
specific mortality and prevalence rates- but the actual loss in terms of healthy life associated with
each disorder. The methodology has evolved over time in response to the scientific community’s
input, and estimates of global and local disability adjusted life years (DALYs) are provided yearly,
along with the DALY’s building blocks: the years of life lost (YLLs) due to premature mortality, plus

the years lived with disability (YLDs) produced by most human disorders.(10)



Currently, YLLs are a mortality measure weighted by normative life expectancy: death will produce
a number of YLLs equivalent to standard life expectancy at the time of death. Normative life tables
-with a life expectancy at birth of 86- were developed integrating the lowest death rate for each
age-group observed in countries of more than 5 million people. Also, age-discounting previously
applied to calculation of YLLs -intended to reflect social preference for years saved now rather
than in the future- was dropped. We can appreciate in the current configuration of YLLs the value-
laden technical assumptions we mentioned earlier: YLLs are calculated using a normative life table
artificially created to reflect the best life-expectancy achievable anywhere in the world by each
age-group, instead of using the locally available life tables. The implication is that when we say
that suicide produced 1237 YLLs per 100,000 persons in Lesotho in 2015, we are not considering
the estimated life-expectancy for Lesotho -which is 47 years old-, but the years that would be lost
to suicide if Lesotho had a life-expectancy more similar Japan’s -86 years old for females-. The
reason for this consequential methodological decision is that, should we use local life-tables, we
would necessarily conclude that a similarly cost-effective intervention in terms of deaths-by-
suicide averted, would be much more beneficial in terms of YLLs averted if applied in Japan than
in Lesotho. We can see how an ethical consideration -estimating the burden potentially saved
ceteris paribus -if all other health-determinants were equal- takes precedence over an also
defensible realistic consideration -providing a precise estimation of the burden actually averted in
any specific country-. This apparently technical decision involves a highly meaningful ethical stand:
in true Rawlsian fashion, it forces decision-makers to act under a veil of ignorance with respect to

the differential life-expectancy between developed and developing countries.



The YLD provides a similarly rich picture of ethical positioning under the guise of technical
decisions. It is useful to do a brief historical overview of the YLD: it started as a composite measure
of incidence, duration of illness, and expert judgement on how disabling each disorder is. Two
major changes took place leading to YLD’s current form: incidence times average duration of illness
was replaced by prevalence -they are equivalent for relatively infrequent disorders-, and expert
input was replaced by an empirical determination of the general public’s opinion about how
disabling the different health states are. So, current YLDs are a measure of prevalence weighted
by the general public’s perception -a value judgement- of the impairment resulting from all health
states resulting from disease. Surveys were conducted in different stages -which at this point
include 60890 respondents- including: a globally accessible online survey (n=16328); face-to-face
or telephone interviews in five countries from different world regions (America, Asia and Africa;
n=13902); and a web-based survey in four European countries (n=30660). Surveys asked
respondents to conduct paired comparisons between two randomly selected health states (i.e.:
asking which of the two was considered healthier), and probit regression analysis produced a
disability weight between 0 —perfect health- and 1 —equivalent to death-. The resulting disability
weight is multiplied by the prevalence of each of the health states associated with each disorder
in order to produce the final disorder-specific YLDs.(11,12)

As was mentioned before, each disorder produces one or several health states or sequelae, each
carrying its own specific disability weight. This framework accounts for the clinical fact that the
same disease can manifest itself differently in different patients -some patients have a severe form
of depression while others have a milder syndrome-, and that it might affect the same patient

differently across time -a patient might be asymptomatic for a large part of the year and then



suffer a month-long moderate mood episode; or she can suffer acute psychosis that then recedes
into a chronic residual state-. This clinical heterogeneity translates directly to the aggregate level,
and the population distribution of the continuum between asymptomatic and severe
presentations, phases or states needs to be accounted for. As described in Burstein et al 2015,(13)
individual level functionality data -from three representative population level surveys in high
income countries- was mapped to 62 health states -representing the full spectrum of disability-
and the functionality data from the population surveys were translated into values representing
total disability for each individual. A cumulative disability weight multiplicative function allowed
for retrieving the specific weights for each condition combination, and a mixed-effects model
allowed estimation of the marginal effect of the condition of interest, yielding the condition-
specific disability net of the effects of all comorbid conditions and providing a severity distribution
for each condition, including an asymptomatic fraction.

Another relevant consideration is that, given the fact that prevalence and mortality data are
unavailable in many countries, and that the available data is of different quality, one of the main
challenges in calculating the DALY’s building blocks -the YLDs and YLLs- is to create a global dataset
collating all existing epidemiological evidence, adjusting it for known sources of bias and
inconsistencies, and predicting missing data. This is done through the DISMOD-MR software, an
integrative meta-regression model described in detail in Flaxman et al.(14) This model has also
evolved: from the original and much simpler DISMOD and DISMOD-2, the current model allows
for input of diverse sources for each metric (e.g.: several prevalence estimations, several cause-
specific death rates, etc.), and given a minimum of three different metrics it provides an adjusted

and consistent set of measures, including the prevalence and mortality needed to calculate the
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YLDs and YLLs respectively. The result of the burden of disease framework is a summary disability-
mortality metric that can contribute to our understanding of population illness and guide our
decision-making process to design an appropriate social response. In other words, it provides an
actionable assessment of need.

Two final outstanding issues: (a) There are several burdens that result from iliness: societal burden,
economic burden, family burden, and broader individual burdens resulting from decreased quality
of life and perturbed social interactions. The burden of disease framework, however, is
purposefully restricted to within the skin functioning: the disability metric aims at capturing the
specific impact of the disorder on bodily functions, senses, cognition, and ambulation, excluding
all broader burdens on the individual, family, and community. It does not deny the importance of
-for example- the decreased quality of life, the carer’s burnout, the economic hardship, but it aims
to capture the immediate impairment generated by disease, upon which, arguably, all higher-level
burdens subsequently emerge. One of the main risks of this restrictive approach to burden
estimation is that it can lead to reductionist approaches to understanding and ameliorating human
suffering. Furthermore, it can create (b) the illusion that all suffering captured by the disease
burden is of biomedical -or psychological- causation, and is therefore amenable to -and should be
provided a- medical solution. There is a well-established literature on social determinants of health
that cautions against reductionist biomedical approaches: higher-level social and economic factors
such as stigma, violence, poverty, and failing institutions -be them within the health system or in
other sectors such as schools and families- can very well lead to death and disability at the
population level. The concept of social suffering accounts for how these higher-level determinants

get under the skin, and can emerge to the unaware eye as a biologically determined disease-entity
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in need of a biomedical solution.(15) Which may very well be necessary, but keeping in mind that
the effective long term answer to such burden will not reside within the health system, but at the
higher-level social and economic arrangements that produced them. The health system will,
however, systematically bear the initial brunt of these forms of socially determined suffering
emerging as disease burden, and it should be prepared to deal with it while recognizing its

multidetermined nature.

So, to summarize these two final caveats: (a) the disease burden metrics do not capture the full
breadth of burden that emerges from disease -just the within the skin impairment-; and (b) not all
the disease burden rightly captured by these metrics has biomedical or psychological ultimate

causes -or solutions-.

Applying the burden of disease framework to mental illness'

Mental health is defined by the WHO as “a state of well-being in which every individual realizes
his or her own potential, can cope with the normal stresses of life, can work productively and
fruitfully, and is able to make a contribution to her or his community”.(16) This state, however, is
disrupted in one of every three individuals —or more— during their lifetimes.(17,18) Worldwide the
magnitude of mental illness has been highlighted by studies on the global burden of disease.(19)
Yet, in spite of the very considerable burden and their associated adverse human, economic and
social impacts, global policy makers and funders have so far failed to prioritize treatment and care

of people with mental illness.(20,21) Consequently, people with mental illness worldwide are

" This chapter reflects the work led by the author with the mentorship and collaboration of Prof. Rifat Atun and Prof.
Graham Thornicroft (68,69)
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largely neglected.(21) Pervasive stigma and discrimination(22,23) contributes, at least in part, to
the imbalance between the global burden of disease attributable to mental disorders, and the
attention these conditions receive. Stigma, embodied in discriminatory social structures, policy
and legislation, produces a disparity between services geared to physical health and mental health,
with lower availability, accessibility and quality of services for the latter.(24) Globally, rapid
economic, demographic, and epidemiological transitions mean a growth in populations that are
living longer, but with greater morbidity and disability.(25-28) Mental disorders are a major driver
of the growth of overall morbidity and disability globally.(29,30) Five types of mental illness appear
in the top 20 causes of global burden of disease (GBD): major depression (2"9), anxiety disorders
(7™, schizophrenia (11™), dysthymia (16™), and bipolar disorder (17™) were leading causes of

years lived with disability in 2013.(26)

How do the technical decisions and assumptions outlined in the previous section affect the
estimation of the disability and mortality attributable to mental illness? There are many aspects
of the model that condition its results. For example, the fact that disability weights are calculated
based on the public’s perception of impairment potentially leads to an estimation that is
dependent on stigma: healthy people might assess acute psychosis in the context of schizophrenia
as the most severely disabling disorder not out of a rational evaluation of impairment but out of
stigma toward patients with schizophrenia. The potential bias of stigma against mental illness in
the establishment of disability weights cannot be ruled out, and might for example imply that the
disease burden assigned to mental illness is loaded with a broader scope of burden -not limited to
within the skin functioning-, including social discrimination and other forms of structural stigma.
My focus will, however, be on other sources of bias, namely those that lead to systematic
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underestimation of the burden resulting from mental illness. | will offer a critique of current
estimates of GBD related to mental illness; argue that in aggregate mental illness is
underestimated; and explore an alternative approach to produce more realistic GBD estimates of

mental disorders.

An important benefit of an improved estimation of burden is to inform prioritization of health
needs and resource allocation, so my aim is to provide decision makers, who rely on specialists to
design and implement policies, with a new set of assumptions and tools to produce more accurate

estimations using existing data.

Burden of mental iliness: measurement challenges

The disease burden attributable to mental illness has been underestimated due to five main
reasons: (i) the overlap between psychiatric and neurological disorders; (ii) the grouping of suicide
and behaviours associated with self-injury as a separate category outside the boundary of mental
iliness; (iii) the conflation of psychiatric pain syndromes with musculoskeletal disorders; (iv) the
exclusion of personality disorders in mental iliness disease burden calculations; and (v) inadequate

consideration of the contribution of severe mental illness to mortality from associated causes.

Diagnostic classifications such as the ICD-10 system present specific challenges: they need to
consider both the clinical syndrome and the etiology of each disorder, with the goal of providing
a system that is meaningful at the individual explanatory and therapeutic levels, considering the
presentation of the illness as well as its natural history. Further, ICD-11, which is currently under

development and is due to be approved by the World Health Assembly, is identified by the
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Advisory Group for ICD-11 as a better tool for reducing burden of mental illness, but without
specific mention of improvements in the estimation of global disease burden related to mental

disorders as a goal for the revision. (31)

The burden of disease framework uses a comprehensive, mutually exclusive hierarchical list of
disorders based on the ICD-10 classification mainly for two reasons: (a) to take advantage of a
common nosologic language, and (b) to account for 100% of the disease burden without double
counting. But GBD differs from nosologic systems: instead of the individual level, it is mainly
concerned with the population level; and instead of informing individual etiology and therapy, it
needs to allow for a better understanding of disease distribution and transitions, in order to guide
prioritization of population health needs and organization of health services. The actual grouping
of disorders used by the GBD comprises a hierarchical cause list with four levels of aggregation of
306 diseases and injuries.(10) There are three categories in the first level: communicable,
maternal, neonatal and nutritional disorders; non-communicable disorders (NCDs); and injuries.
In the second level, we find 21 mutually exclusive and collectively exhaustive aggregations, among
them: mental and substance use disorders; musculoskeletal disorders; cardiovascular and
circulatory disorders; diabetes, urogenital, blood and endocrine (DUBE); self-harm and
interpersonal violence. The third level presents lower levels of aggregation, such as depressive
disorders, low-back and neck pain, and self-harm (with no lower aggregations for self-harm). The
fourth level contains individual diseases, such as major depressive disorder and low-back pain, or
the lowest level of aggregation available, such as Alzheimer’s disease and other dementias. This is
a dynamic hierarchical list, in which several factors —such as quality of evidence, perceived burden,
or policy interest- influence the decision of whether to include a specific disorder. Some
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aggregations follow clinically related syndromes (such as depressive disorders for major
depression and dysthymia), sometimes they follow epidemiologic considerations (such as NCDs),
and sometimes they are laundry-lists (DUBE). Given these considerations, it is legitimate —and
even desirable- to explore different aggregations ex-post (such as we propose for some
neurological disorders, self-harm, and a fraction of pain syndromes), to better inform specific
estimates. This kind of repositioning, aimed at a more nuanced understanding in the light of
insufficient data, respects the zero-sum criterion. More challenging is the correction of estimates
of excess death resulting from multi-morbidity without double counting (see Premature

mortality).

The psychiatric-neurological interface

Traditionally, disorders both affecting the central nervous system and producing mental
syndromes were divided between psychiatric and neurologic conditions: if the syndrome had a
clear neuroanatomical or neurophysiological basis it was considered neurologic; if not, it was
deemed psychiatric. This dual distinction, however, has more to do with professional areas of
competence than scientific logic. For example, schizophrenia, considered a psychiatric disorder,
affects the brain’s anatomy and physiology, and secondarily produces the cognitive, affective, and
behavioral symptoms that constitute the mental syndrome. On the other hand, epilepsy, typically
considered a neurological disorder, includes conditions such as temporal epilepsy, in which a
clearly identifiable psychiatric syndrome is frequently accompanied by an absence of electro-
encephalographic abnormalities. Given that the nosologic classification for these disorders is in

flux and the division between them is arbitrary, other criteria should be used when aggregating
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diseases for measuring burden. In this respect, in addition to their presentation as psychiatric
syndromes, these disorders pose a common challenge at the primary care level, particularly in low
and middle income countries, and a common grouping would make this more visible to planners

and funders.

Categorizing suicide and intentional self-harm

In 2013, mental illness accounted for 21.2% of the YLDs worldwide — higher than any other group
of conditions.(26) However, using the composite measure DALYs, the burden of mental illness
accounted for 7.1%, ranking fifth overall in terms of global burden of disease.(32,33) The
percentage gap between the burden of mental illness as measured by YLDs, and that measured
by DALYs is explained by the fact that DALYs underestimate mental illness mortality due to suicide,
to the disease process itself and to reasons secondary to the mental disorder. Suicide and all forms
of self-harm, which are to a large extent imputable to mental disorders, are coded under injuries,

and are excluded from calculations of the impact of mental illnesses.(25,34,35)

Ferrari et al. studied mental disorders as risk factors for suicide reviewing existing literature,
pooling relative-risk estimates and then estimating which percentage of deaths by suicide could
be causally linked to a number of mental disorders (mainly mood and anxiety disorders, substance
abuse and schizophrenia). After reviewing the psychological autopsy studies available, the authors
assign ceiling values to account for cultural variability in the causal relation between mental iliness
and suicide, and suggest an addition of 22 million DALYs amounting to 0.9% of total DALYs to the
mental illness burden.(35) These estimates would have been higher if all self-harm (suicide,

attempted suicide, and self-injurious behaviour) due to mental illness and sub-syndromic
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conditions were included. Ferrari et al. reduce the attribution of lethal self-harm to the mental
illness burden based on two arguments: (a) the authors put a cap of 68% to suicides attributable
to mental illness taking place in China, India and Taiwan, which account for 50% of the world’s
suicides, and of 85% to those happening elsewhere, and (b) they don’t include suicides in the
context of sub-syndromic states (e.g.: impulsive states, which are common in the context of

personality disorders, also excluded from the GBD).

From a clinical and public health perspective we have three caveats with the approach used by
Ferrari et al.: first, it does not account for non-lethal self-harm, which includes both attempted
suicide and self-injurious behavior; second, by excluding suicides in the context of sub-syndromic
states and restricting the assessment to specific disorders, it leaves around 25% of the world’s
suicides and 39% of suicide burden in the category of injuries, along with traffic accidents, where
they clearly don’t belong; and third, the assignment of a low ceiling due to cultural considerations
in China, India, and Taiwan is questionable as cultural differences could mean that stigma
associated with mental illness but not with suicide leads to under-reporting of the causal link. For
example, in China, suicide has been established as a frequent outcome in the context of mental
syndromes, even in the absence of full diagnostic criteria. Case control studies of non-lethal
attempted suicide have shown that cases had significantly higher stress, impulsiveness and
aggression, more severe depressive symptoms, and were more likely to meet criteria for a
psychiatric diagnosis. Of the psychological factors, severity of depressive symptoms in the two
preceding weeks was the most significant, to the extent that suicide in China is linearly related to
severity of depression.(36,37) And with respect to potential under-diagnosis, Phillips et al. find
that underlying depression prevalence doubles when using culturally appropriate probes.(37) And
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the limitations of the psychological autopsy studies on which Ferrari et al. base their rationale for
excluding a third of the global self-harm disease burden from mental disorders allow for a very
different conclusion: the existence of a psychiatric diagnosis was established indirectly by
interviewing family members, and personality disorders were excluded from the assessment,
potentially leading to significant under-registry.(38) In this context, the attribution of self-harm —
lethal or not — to impulsiveness, aggression, and availability of a lethal tool, does not disprove the
existence of an underlying mental disorder. The authors highlight these limitations, acknowledging
that the conventional wisdom that suicide is almost always the outcome of mental illness will not
be altered by their studies.(39) In other words, the absence of unequivocal evidence of the causal
link is not evidence of absence of a causal link. Hence the decision to allocate disease burden from

suicides to Injuries or to Mental Disorders needs to be carefully considered.

In this context, and with insufficient evidence, what is the preferred choice between different
burden estimation methods? The rationale by Ferrari et al. to leave all non-lethal self-harm and a
quarter of the world’s suicides —therefore more than a third of self-harm DALYs — in the Injuries
aggregation doesn’t seem justifiable. We find it preferable from a population health perspective
to aggregate all self-injuries with the mental health related disease burden, with the caveat that it
is likely to incorrectly include the burden of suicides that can be judged to be non-mental health
related, such as assisted suicide (producing a much smaller error than the alternative

approach).(40)
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Psychiatric pain syndromes

Musculoskeletal conditions were the second major cause of YLDs (26) and seventh ranked cause
of DALYs in 2013 globally.(41) They include anatomically based disorders (such as osteoarthritis
and rheumatoid arthritis), and also syndromes and symptoms (e.g. fibromyalgia, low back pain)
characterized by pain but without specific anatomical correlates. The allocation of the burden
corresponding to these syndromes in total to the musculoskeletal aggregation is problematic,
since: (a) a significant proportion of these disorders, which account for up to 6.1% of DALYs
globally, should actually be classified as ‘chronic pain syndrome’ (a disorder of the nervous system
by the ICD-10 classification), ‘somatoform pain disorder’ (a mental/behavioral disorder in ICD-10),
or ‘somatic symptom disorder with prominent pain’ (a psychiatric disorder as per DSM-5); (b) the
prevalence of these pain disorders in patients with a major affective, anxiety, or stress related
disorder exceeds 30%, and in certain samples with post-traumatic stress disorder reaches 80%;
and (c) they converge with chronic mental illness at the therapeutic and service delivery
level.(42,43) These caveats suggest the existence of subpopulations with a common syndrome,
which are difficult to classify from a nosologic perspective. Painful syndromes highlight the
frequently arbitrary nature of diagnostic classifications, particularly when etiology is unclear. Most
mental disorders are syndromes — collections of symptoms and signs —which based on the existing
evidence are believed to be causally related to underlying disease entities. This relation — between
the syndrome we diagnose and the underlying disease — is not transparent, and in some cases is
widely contested. It escapes the scope of this thesis to review psychiatric nosology, but it is
necessary to bear in mind that nosologic classifications should be based on the best existing
evidence. And in the absence of nosologic clarity, GBD aggregation decisions should contemplate
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population health needs and service delivery considerations. As was mentioned before, standard
GBD methodology is based on strictly following ICD criteria, which warrants comprehensive
burden allocation without double counting. The tradeoff is that results can be misleading,
particularly when they compound nosologic limitations. They need to be qualified and
contextualized so that they are useful to inform population health interventions. The case of
painful syndromes is an example of how dualistic thinking muddles nosology: ICD-10 includes
chronic pain syndrome and persistent somatoform pain, while DSMIV offers pain syndrome, and
DSM5 settles for somatic symptom disorder with predominant pain. Despite the lack of nosologic
clarity, these are highly prevalent disorders: for example Frohlich et al, following strict diagnostic
methodology, found that pain disorder stood out as the most prevalent psychiatric disorder in the
general population, with an 8% yearly prevalence (11% for women and 4% for men).(44) None of
these disorders are captured as such in the GBD list of causes, arguably because of the scarcity of
quality evidence at the global level. Given GBD methodology, this sub-group of complex patients
are in all likelihood included in the low-back, neck, and other painful syndromes aggregations.
Mechanically aggregating them to the musculoskeletal disorder burden ignores the one piece of
consistent evidence we do have: what characterizes a sub-group of these patients is the lack of an
anatomical musculoskeletal correlate to their clinical syndrome, and a growing body of evidence
actually points in the direction of these pain syndromes being related to neurologic or psychiatric
disorders. They are frequent conditions -8% yearly prevalence-, so highly co-morbid with mental
disorders -53% have concurrent mood or anxiety disorders(44)- that painful symptoms are often
considered part of the wider mental syndrome.(42,45) Plausibility also suggests that the critical

mechanistic level for these conditions is the central nervous system —through a central
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dysregulation of pain sensitivity,(46—48) rather than the musculoskeletal system, where by
definition there is nothing specific to be found. In addition to the arguments related to nosology
and plausibility, we also find convergence at the therapeutic and service delivery level: chronic
pain syndromes and mood disorders are treated with the same drugs, accompanied by similar
psychotherapies and multidisciplinary psychosocial approaches.(43) So if we were to be guided by
the evidence, we should conclude that a significant sub-group of these patients, difficult to identify
nosologically with current tools, suffer from a disease burden that is better placed in the mental
than in the musculoskeletal aggregation. We argue that when estimating disease burden, it is

reasonable to attribute a proportion of these conditions to mental illness.

Including people with personality disorders

Personality disorders are common (4-15% in point prevalence community surveys)(49) and when
severe impose a significant burden both at personal, family, community, and population levels.
People with personality disorders have shorter life expectancy and higher comorbidity with other
general and mental illnesses than the general population.(49) However, due to the inconsistent
quality of the evidence personality disorders were not explicitly included in GBD estimates.(41) A
proportion of their disease burden might be currently under the ‘Other mental and substance use
disorders’ aggregation, but hardly capturing its true relevance and the need to consider them in
their own right. Another portion, arguably significant, might be captured under the
Musculoskeletal aggregation, given that 30% of people diagnosed with chronic pain syndromes
also have personality disorder.(50) Finally, we have seen that personality traits such as impulsivity

and aggression, as well as depressive symptoms, frequently provide the psychological context in
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which self-harm occurs, providing an additional rationale to aggregate self-harm under the mental
disorder burden. Though our re-allocation of self-harm and a fraction of chronic pain (see below)
partially recaptures this burden, there is not enough data to comprehensively account for the

burden of personality disorders.

Premature mortality

People with severe mental illness have up to 60% higher chances of dying prematurely, from non-
communicable diseases(51) that are neglected because of the underlying mental condition. They
die 10 to 20 years younger than their peers in high income countries, and 30 years younger in low
income countries.(52-54) Charlson et al. estimate that up to 8% of years of life lost globally
corresponded to excess deaths due to mental health related conditions including dementia,
epilepsy, and migraine.(55) Indeed, a recent systematic review estimated that 14.3% of deaths
worldwide, or approximately eight million deaths each vyear, are attributable to mental
disorders.(54) However, mental disorders appear to only account for 0.5% of total years of life
lost, because GBD estimates only reflect deaths directly attributed to mental disorders recorded
in death certificates (mostly due to schizophrenia and substance abuse), which leads to zero global
deaths attributed to bipolar disorder, depression, and other mental illnesses throughout the 25
years of GBD measurements. The result with current methodology, which does not count excess
deaths due to self-harm and increased overall mortality, is that in the case of mental illness, DALYs
are basically YLDs. The issue of self-harm can be partially addressed through aggregation (see
below), but the issue of increased mortality due to general conditions poses a very complex

challenge. GBD methodology is based on zero-sum attribution, which means that if a patient with
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schizophrenia suffers a fatal myocardial infarction at 55 years old as a result of smoking, for which
she is at increased risk, and neglected metabolic syndrome — a likely consequence of antipsychotic
medication — then her YLLs will be included in the cardiovascular DALYs. In the context of
increasing NCD comorbidities, the tradition of attributing mortality to a single disease should be
reassessed, and alternative approaches explored, such as partial attribution of YLLs resulting from

a single death to different frequently co-occurring disorders.

Revising global Disability Adjusted Life Years estimates for mental iliness

For these reasons set out above we propose that when estimating disease burden, certain
neurologic syndromes i.e. the dementias, epilepsy, tension-type headache, and migraine should
be aggregated within the overall category of mental disorders. This adjustment would move the
total rank of mental illnesses in the GBD tables from 5% to 3™ place overall, accounting for 9.8%
of DALYs globally (Table 1). Repositioning all self-harm related DALYs from the category of injuries
to mental health would increase the number of DALYs from 9.8 to 11.2%, placing it 2™ in the

ranking (Table 1).

Psychiatric pain syndromes can potentially account for a significant fraction of the 5.4% of DALYs
currently attributed to low back and neck pain plus other musculoskeletal, once we exclude
entities for which there is evidence of a musculoskeletal critical mechanistic level (such as
arthritides and gout). As highlighted before, a proportion of the burden resulting from these
syndromes should be aggregated to the mental rather than musculoskeletal disorder burden.
However, due to a lack of primary disaggregated data it is not possible to gauge with any precision:

(a) which portion of the burden of musculoskeletal disorders corresponds to these pain
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syndromes; or (b) which portion of pain syndrome burden corresponds to centrally caused
syndromes (and therefore to the mental/neurologic burden as previously defined). Considering
that a fraction of low back, neck pain, and 50% of other musculoskeletal potentially corresponds
to psychiatric pain syndromes, and for the purposes of producing a more accurate estimation, we
assume given the limited data(42) that one third (rather than 0%, as it is now) of the disease
burden of these pain syndromes is potentially attributable to mental disorders and explore the
effect on mental illness burden calculations: re-allocating 1.8% of global DALYs would increase
mental illness burden from 11.2% (with certain neurological disorders and self-harm added) to
13.0% of total, practically tied with all cardiovascular and circulatory disorders, which account for

13.5% (Table 1).
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Table 1: The effect of reallocating disability adjusted life years (DALYs) of neurological disorders,

self-harm and a fraction of chronic pain syndrome

Rank | Global burden | DALYs Reallocating DALYs Reallocating DALYs Reallocating DALYs

of disease 2013 neurological self harm? chronic  pain
(%) disorders?! (%) (%) syndrome? (%)

1 Cardiovascular | 13.5 Cardiovascular | 13.5 Cardiovascular | 13.5 Cardiovascular | 13.5
disease disease disease disease

2 Common 10.2 Common 10.2 Mental Iliness 11.2 Mental illness 13.0
infections infections

3 Cancer 8.1 Mental illness 9.8 Common 10.2 Common 10.2

infections infections
4 Neo-natal 7.7 Cancer 8.1 Cancer 8.1 Cancer 8.1
5 Mental illness 7.1 Neo-natal 7.7 Neo-natal 7.7 Neo-natal 7.7

Analysis based on data from Murray et al, 2015(33) and from: http://ghdx.healthdata.org/global-burden-disease-
study-2013-gbd-2013-data-downloads, Sept 26, 2015.

! Neurological disorders repositioned to mental illness: Dementias, epilepsy, migraine, “tension-type” headache
(66872300 DALYs)

2Self-harm repositioned to mental illness: 35170400 DALYs

3 Considering a third of the 131697900 DALYs (1.8%) of potential psychiatric pain syndrome currently attributed to
musculoskeletal disorders should be reattributed to mental disorders

Revising global Years Lived with Disability estimates for mental illness

Mental iliness accounted for 21.2% of global YLDs, 3.5 times greater than the disability associated
with all infectious diseases (6.0% of YLDs), 4 times that for all injuries combined (5.0% of YLDs), 8

times the disability associated with all cardiovascular and circulatory diseases (2.8% of YLDs), and
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24 times the disability associated to all cancers (0.9% of YLDs). Musculoskeletal disorders (plus
fractures and soft tissue injuries) accounted for 20.8% of total YLDs.(26) As we have argued above,
a significant portion, which we assume to be 5.1 percentage points (see Table 2), potentially
corresponds to pain syndromes that should not be considered musculoskeletal, but are rooted in
the central nervous system and therefore better understood as part of the burden of mental

illness. Applying our framework, the new YLD estimation of mental health related burden is 32.4%.

Table 2: The effect of reallocating years lived with disability (YLDs) of neurological disorders, self-

harm and chronic pain syndrome

Rank | Global burden of | YLDs | Reallocating YLDs Reallocating self- | YLDs Reallocating YLDs
disease 2013 neurological harm? Chronic Pain
(%) disorders* (%) (%) Syndrome? (%)
1 Mental illness 21.2 | Mentalillness 27.2 Mental illness 27.3 Mental illness 32.4
2 Musculoskeletal 20.9 | Musculoskeletal 20.9 Musculoskeletal 20.9 Musculoskeletal 15.7

Analysis based on data from Vos et al, 2015(26)

INeurological disorders repositioned to mental illness: Dementias, epilepsy, migraine and tension-type headache
(46579100 YLDs)

2Self-harm repositioned to mental illness: 231600 YLDs

3 Applying the same rationale and repositioning the same proportion as in Table 1 from musculoskeletal to mental illness
(5.1 percentage points —a third- of 15.4%, which are the YLDs attributable to chronic pain syndromes and other
musculoskeletal disorders, excluding anatomically based lesions)

Our estimations of disability alone (YLDs) and combined with mortality (DALYs) indicate that by
excluding certain conditions from the mental iliness burden current assessments underestimate

both YLDs and DALYs by more than a third (see Figure 1 and Figure 2). We also show that mental
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illness accounts for a third of the global disability (Table 2), instead of a fifth, as currently

estimated.

Figure 1. Comparison of Global Burden of Disease 2013 years lived with disability with our

estimates
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Figure 2. Comparison of Global Burden of Disease 2013 disability adjusted life years with our
estimates
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Analysis based on data from Murray et al., 2015 (33)

Implications of current underestimation of the burden attributable to mental disorders

Disproportionately weak global response to mental illness

Mental disorders — in various forms and intensities — affect a majority of the population in their
lifetime.(17,18) In most cases people experiencing mild episodes of depression or anxiety deal
with them in ways that allow them to continue living a productive life. A significant minority of the
population, however, experience more disabling conditions such as schizophrenia, Alzheimer’s
disease, bipolar disorder type I, severe recurrent depression, and severe personality disorders.
Whereas common mild disorders are amenable to relatively simple educational or support

measures, severe mental illness demands complex, multi-level care that may require a longer-term

29



engagement with the individual, and with the family. Hence a more nuanced and accurate picture
of mental health related burden is critical to appropriately design health systems in proportion to

the nature and the scale of these challenges and effectively allocate resources.

The global development assistance for health (DAH) allocated to mental illness is far below the
levels warranted by the impact of these disorders. The Millennium Development Goals (MDGs)(56)
prioritised child health (MDG 4), maternal health (MDG 5), and communicable diseases (MDG 6),
which collectively accounted for 46.9% of DALYs 25 years ago,(32) and attracted the vast majority
of DAH reaching 68.0% of the $35.9 billion disbursed in 2014.(57,58) Despite the changing burden
of disease, characterized by multi-morbidity and disability,(27) from 2000 to 2014 only 1.5% of
DAH was invested globally in NCDs (combined, accounting for 82.0% of YLDs) (see Figure 3),(57,59)
while none of the MDGs referred to mental illness, which received 0.40% of DAH despite

accounting for 32.4% of YLDs.
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Figure 3: Development assistance for health per area, 2000 to 2014
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Analysis based on data from Institute for Health Metrics and Evaluation, 2015. (57)

The imbalance between disease burden, financing, and service access is observed in countries of
different income levels (Figure 4): global median spending in mental health stands at 2.8% of total
government health spending, more than two thirds of which are on average allocated to
neuropsychiatric hospitals in spite of international evidence-based recommendations for

community based services.(60)
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Figure 4: Spending on mental illness as a proportion of development assistance for health, of
total government health expenditure by country income level, and burden of mental illness as a
proportion of global disease burden
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Analysis based on data from Institute for Health Metrics and Evaluation. References (57) and(61).

Low income countries spend a very modest 0.5% of national health budgets on mental health,
with up to 90.0% going to stand-alone psychiatric institutions that provide, in population terms,
very low rates of treatment (contact) coverage. Although high income countries provide adequate
services, there are variations in accessibility and coverage for geographic and socio-economic

groups.(62—64)
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The Sustainable Development Goals and the need to prioritize mental health

Universal Health Coverage, identified as a Sustainable Development Goal,(65) offers opportunities
for addressing the neglect for mental illnesses, which constitute, along with all cardiovascular plus
circulatory disorders (13.0% and 13.5% respectively), the leading causes of global disease burden'.
Of particular importance is the inclusion of the mental health indicators proposed in the 2015

Global Reference List of Core Health Indicators(66):

e Indicator 23: Probability of dying between exact ages 30 and 70 from any of cardiovascular
disease, cancer, diabetes, chronic respiratory disease, or suicide
e Indicator 28: Proportion of persons with a severe mental disorder (psychosis, bipolar

affective disorder, or moderate-severe depression) who are using services

Limitations of this approach

A general limitation of the burden of disease framework is that, though useful to establish needs
and priorities, it is not sufficient. Any prioritization exercise must include other variables, such as

(among others):

e The non-disease burden, which occurs at the individual, family, and community level: loss
of quality of life, impairment of social interactions, stigma and discrimination, carer

burden, economic burden, and social suffering

i The estimates in this chapter are based on 2013 data. See Chapter 3 for an update to 2015 estimates.

33



e FEthical considerations, which for example indicate that an infrequent illness producing
relatively little population level burden should nevertheless be prioritized given the
catastrophic toll it may take at the individual level

e Local priorities and resources

A specific limitation of this study is the difficulty of quantifying the disease burden associated with:
(1) personality disorders, (2) excess all-cause mortality secondary to mental iliness, and (3) pain
syndrome burden as part of the mental illness burden. Regarding 1 and 2, data for further
evidence-based assumptions is required, so their overall contribution remains to be determined.
Our approach partially captures excess mortality by including self-harm; and personality disorders
indirectly through self-harm and pain disorders. Regarding pain syndromes, there is partial
evidence to make a scientifically informed assumption that in our view provides a better estimate
than the current hypothesis of 0% attribution. However, the speculative nature of the portion of
the pain burden without musculoskeletal correlate considered to be related to mental health —

one third- remains hypothetical.

Section summary

The GBD framework provides a unique starting point to conduct adequate needs-assessments
geared towards informing health policy and decision-making. With respect to mental disorders, a
number of methodological features lead to significant underestimation of the mortality and
disability resulting from mental disorders due to (i) the overlap between psychiatric and
neurological disorders; (ii) the grouping of suicide and behaviours associated with self-injury as a

separate category outside the boundary of mental illness; (iii) the conflation of all chronic pain
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syndromes with musculoskeletal disorders; (iv) the exclusion of personality disorders in mental
illness disease burden calculations; and (v) inadequate consideration of the contribution of severe
mental illness to mortality from associated causes. Using the currently available evidence and
specified assumptions to correct (i), (ii), and (iii), we provide an improved framework to estimate
the disease burden of mental disorders, and a set of more accurate global estimates that establish
mental illness as a leading cause of global disease burden. Our methodology re-conceptualizing
and re-estimating the burden of mental illness was published in a top tier medical journal and
spurred a fruitful exchange with the creators of the GBD framework.(67-69) It has subsequently
been referenced in a growing number of peer-reviewed papers and editorials -including in Nature
and Lancet (70,71)-, IHME publications,(72) reports -including by the WB & WHO, PAHO, and the
Center for Global Development-,(73—75) social media -with an Altmetric score of 353(76)-. Finally,
four major projects were commissioned using this framework by: the Centre for Applied Mental
Health and Addictions and the Ministry of Health, British Columbia; Partners In Health; the Pan-
American Health Organization; and the Lancet Commission on NCDs and Injuries in the context of

Poverty. These four projects resulted in this Thesis, and are presented hereafter.
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Results Statement

Chapter 2. The burden on countries
We have provided a critique of traditional burden estimation for mental disorders, a rationale and
framework for improving them, and we have applied it at the global level. However, though this
high-level view is useful for prioritizing interventions focused on mental health by multilateral
health and development organizations -a process on which we will focus in the Epilogue-, it fails
to provide a useful blueprint for local decision makers. In order to achieve this, the analysis of
burden has to be tailored to the system under consideration, and grounded in local data when
available. The estimation of burden is a form of needs-assessment that should provide, in addition
to traditional prevalence and mortality measures, a metric to compare across disorders, prioritize
areas of need, and design services accordingly. The ultimate goal is to inform health systems
planning, for which it needs to consider the relevant local factors with enough nuance to
understand how an effective and cost effective response should be developed. We have
mentioned, however, that data is produced with dissimilar methodologies, and that local data is
not always available. Indeed, one of the merits of the GBD framework is to provide estimates even
in the absence of coherent or local data, by forcing consistency among inputs and by adjusting
available data using covariates. In order to achieve this, the model includes a set of hierarchical
geographic random effects models and study-level or country-level fixed effects models to adjust
predicted values.
In this section, we will apply our framework to understanding the disease burden of mental illness
in two contexts:

e As part of a needs-based system planning project in British Columbia, Canada
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e As part of a needs-assessment project by Partners In Health (PIH) focusing on the 10
countries/regions where it has a mental health program: Chiapas (Mexico), Peru, Haiti,
Liberia, Sierra Leone, Rwanda, Lesotho, Malawi, Russia, and Navajo Nation

This section will cover an important aspect of assessing the disease burden in real-world
conditions, namely how to adapt the model to different problems: in British Columbia, Canada,
available local data allowed for improvements over existing estimates; in the PIH project, local
epidemiological data was scant and timeframe did not allow for additional data collection, so

estimates needed to rely on country-level available data.

Estimating Prevalence and disability resulting from mental disorders in British Columbia

The goal of this section is to apply the burden of disease framework to estimating disability of
mental disorders in British Columbia. The ultimate objective is to provide the best possible
estimates of prevalence and disability by age-group and sex for all disorders upon which to base
health system planning and service delivery. It is an ongoing project that will cover the full
spectrum of mental iliness, but here | will detail the process of producing such estimates for
depressive disorders from the ground-up. In order to do so, it was necessary to develop a
framework to combine multiple data sources to provide local estimates of age-sex specific
prevalence and disability. The aim is building a framework than can then be adopted as a template

to generate locally grounded estimates. For the following sections | will refer to the case of major

i This study was a team effort led by Prof. Elliot Goldner, and including the author in a co-leading role as Senior
Research Associate for overall decision-making and model development, as well as fully undertaking specific tasks
such as integrating the burden of disease model to obtain severity distributions and disease burden estimations.(77)
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depressive disorder as an exemplar, but the process was repeated for all disorder groupings

referred to in the preliminary report.(77)

Methods and results

Generating locally grounded prevalence and disability estimates requires synthesizing multiple

data sources in order to supplement each other. This study draws data from:

e Systematic review and meta-analysis of published epidemiological studies

e Health utilization data from administrative databases

e National representative population-level data from the Canadian community health survey

(CCHS)

Figure 5 provides a process flowchart. An initial systematic review" provided a set of published
prevalence estimates a priori applicable to British Columbia. Inclusion criteria consisted in
published papers from Canada, the US, Western Europe, and Australia; analyzing primary data
obtained through population level surveys using probabilistic sampling and structured diagnostic
interviews yielding DSMIII, IV, 5, or ICD 9, 10 psychiatric diagnoses. A detailed quality assessment
of each systematic review was undertaken in order to restrict or expand the initial search as per
diagnostic-group specific considerations, such as availability of studies, alternative methods of
equal diagnostic validity (such as structured scales for ADHD). A set of published overall prevalence
estimates was thus obtained, and meta-analyzed. Sub-group analyses were performed by region

and disorder sub-group when enough data was available. Canadian sources were preferred when

v The Depression systematic review was conducted by Research Assistant Te Su, and the author conducted a quality
assessment and supervised the process.
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significant difference compatible with prior knowledge of disease process existed. For example, in
the case of major depressive disorder Canadian rates were significantly lower than overall and US
rates. Considering the importance of social determinants of health in common mental illness
phenotypes, and Canada’s specific social arrangements (such as broad redistributive policies
including education, health, and community services), this difference was judged to reflect a true
difference. This process yielded an overall prevalence estimate per disorder for adults in BC.
Applying this percentage to BC People 2016 data we obtained a set of age-sex specific expected
numbers for BC. A parallel process of reviewing alternative sources of data for age-sex specific
distribution of mental disorders applicable to BC vyielded a set of disorder age-sex specific
distributions corresponding to published papers, administrative data, and survey data obtained
through the CCHS.Y Using disorder specific prior knowledge these curves were integrated into a
single curve. In the case of major depression, survey data and published data were judged to
properly reflect most age-groupings, but administrative data, which captures individuals in nursing
homes and other inpatient or chronic care facilities was considered to better reflect major
depression prevalence for the older age groupings, but not earlier age-groups, where
administrative data most likely reflects treatment-seeking rather than age of onset. Hence, for
individuals older than 65 the three sources (CCHS survey data, epidemiologic studies, and
administrative) were integrated through a summary statistical measure (median), whereas before
that age only CCHS and epidemiological data were integrated. This provided an integrated
prevalence curve, which was smoothed using the LOESS method,(78) and then iteratively adjusted

through a multiplicative factor until it was within 0.1% of the expected overall BC population

v Administrative and CCHS data integration was led by Data Analyst Wayne Jones
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estimate produced by the meta-analysis. This process produced an adjusted set of age-sex specific
prevalence estimates for BC. The GBD framework was applied to these estimates, including the
severity distributions as modeled by Burstein et al. (13) and the disability weights as empirically
determined by Salomon et al. (11,12) Thus, a set of age-sex- specific estimates for total YLDs and
YLD rates were obtained for each disorder (see Table 3 for estimates obtained for major depressive
disorder and Figure 6 for a s et of six disorders and their disability estimates). These estimates
were further broken down by severity for the purpose of health service planning, with the
understanding that service delivery will in general need to be severity specific, rather that
diagnosis-specific (i.e. mild cases of anxiety disorders, and stable residual schizophrenia will be
most likely be dealt with in general health or community services most of the time, whereas severe

major depressive disorder, severe PTSD, or acute psychosis will require specialized services)."l

Vi Data integration and LOESS smoothing was co-led by Data Analyst Wayne Jones and the author
Vi Application of the burden of disease framework and estimation of severity distributions and disease burden was
led by the author
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Figure 5. Process flowchart
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Table 3. Age-sex specific YLDs and YLD rate for MDD in BC

Males Females Persons

Population YLDs  YLDs per Population YLDs YLDs per Population YLDs YLDs per
1,000 1,000 1,000

Age
15-19 131,457 917 7.0 122,932 1,622 13.2 254,389 2,540 10.0
20-24 166,176 1,144 6.9 152,798 1,935 12.7 318,974 3,079 9.7
25-29 164,698 1,111 6.7 163,838 1,987 12.1 328,536 3,098 9.4
30-34 162,206 1,060 6.5 166,794 1,927 11.6 329,000 2,987 9.1
35-39 155,864 969 6.2 157,413 1,728 11.0 313,277 2,697 8.6
40-44 150,716 878 5.8 154,497 1,599 10.4 305,213 2,477 8.1
45-49 163,303 881 5.4 166,960 1,603 9.6 330,263 2,484 7.5
50-54 173,945 850 4.9 179,258 1,566 8.7 353,203 2,416 6.8
55-59 172,722 686 4.0 179,117 1,336 7.5 351,839 2,022 5.7
60-64 156,560 482 3.1 159,393 1,003 6.3 315,953 1,485 4.7
65-69 138,827 361 2.6 141,158 811 5.7 279,985 1,173 4.2
70-74 99,134 231 2.3 102,721 557 5.4 201,855 788 3.9
75-79 68,753 158 2.3 76,531 404 5.3 145,284 563 3.9
80-84 48,515 120 2.5 57,047 305 5.3 105,562 425 4.0
85-89 30,451 86 2.8 41,756 233 5.6 72,207 319 4.4
90+ 15,805 53 3.3 31,582 190 6.0 47,387 242 5.1
Total 1,999,132 9,988 | 5.0 2,053,795 18,805 9.2 4,052,927 28,793 7.1
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Figure 6. Disability estimates for MDD, anxiety, alcohol use, opioid use, marihuana use

and ADHD.
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Figure 6 (Cont.)
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Sub-section summary

In this sub-section, we saw how to build estimates for prevalence and disability from the ground
up. This involved creating a method for improving on existing estimates by triangulating multiple
data sources, combining metanalytic methods, statistical models, and using the GBD framework
to obtain prevalence, severity distributions, and disability estimates for one of ten Canadian

Provinces in a systematic manner that can be applied to any political-administrative unit, such as
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a province or country. In the next section, we will work with existing country-level disability
estimates in order to improve them, and we will also study disease distribution patterns and

compare across countries in order to inform prioritization.
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Multi-country needs assessment: informing priorities for Partners In Health’s Mental Health

Program

Partners In Health (PIH) is an NGO of global reach that provides health services in multiple low-
income settings and underserved regions. It has developed an innovative and impactful health
care model that seeks to work with local partners to provide high-quality cost-effective care that
builds on local resources and favors integration with Government efforts.(79) Indeed, PIH is
frequently convened by resource constrained but forward-thinking decision-makers who want a
start-up partner to build health systems that can then be owned locally. This partnership strategy
between local organizations, Governments, and PIH -and through PIH with academia- has yielded
synergistic effects benefitting some of the poorest regions of the globe. By synergy | mean a surge
in high quality clinical care, impactful applied research, systematic local capacity building, and
health systems strengthening. Of note, this thesis is partly a reflection of PIHs local and global
impact: this chapter studies the burden of mental illness in ten PIH sites, while chapter 5 is the
mental health component of the Lancet Commission on NCDs and injuries in the context of
poverty, a Commission that emerged from PIHs long-standing efforts to provide community care

in the poorest settings, which highlighted the need to reframe NCDs for low-income settings.

PIH’s Mental Health Program covers ten sites in the US (Navajo Nation), Mexico (Chiapas), Peru,
Haiti, Liberia, Sierra Leone, Rwanda, Malawi, Lesotho and Russia (Siberia). In order to inform their
priorities and service planning | developed a framework to assess the disease burden across their
sites. Unlike the previous section -where the challenge was how to integrate a wealth of survey

and administrative data to improve estimates-, here the task was to provide central planners and
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local providers with a high-level assessment that could function as a starting point, to be refined
later in collaboration with the latter. The starting point in this case would be the DALY and YLD
estimates for the ten countries, reanalyzed with the method described in the General

Methodological Approach section.

Methods and goals

Firstly, disaggregated age-specific country data was extracted from http://ghdx.healthdata.org/
and http://www.healthdata.org/gbd-data-tool. Secondly, the mental illness burden was re-
estimated with corrections to include self-harm, neuropsychiatric disorders, and a fraction of

psychiatric pain disorders. (69)

The goal was to obtain a detailed descriptive epidemiology by-country to inform differences across
sites and contribute to prioritization and planning. The selected tools to present this data are 100%
stacked area charts, which provide a visualization of age-specific burden divided by the groupings

of interest. For each country, we will present:

e Level 1 disease distribution: NCDs vs. communicable, maternal, child and nutritional vs.
injuries

e Level 2 disease distribution: NCDs by sub-groups vs. communicable, maternal, child and
nutritional vs. injuries

e Level 3 disease distribution: total mental burden by disorder
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Results

Chiapas

The distribution pattern we observe in Chiapas is fairly typical of middle-income countries in Latin
America: the bulk of the burden is due to non-communicable diseases, which reach 50% of total
combined disability and mortality burden in the 5 to 9-year-old group, 70% in the 30 to 34-year-
old group, and 90% in the 65 to 69-year-old group. If we consider disability alone, NCDs peak
faster, accruing 70% of the burden in the 10 to 14-year-old group, and 90% in the 30 to 34-year-

old group (see Figure 7).

Figure 7. Overall distribution of disease burden in Chiapas
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If we now delve deeper into the NCD group, we see that mental disorders are by far the largest
sub-group of combined burden for children and adults up to around 50 years old, when the rather
arbitrary grouping DUBE gains prominence, along with cardiovascular and neoplasms slightly later.
If we focus on the disability burden, mental disorders stay the largest cause until around 70 years

old, when musculoskeletal and neurological disorders increase significantly (see Figure 8).
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Figure 8. Focus on non-communicable diseases in Chiapas
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If we now look exclusively at the burden of mental, substance abuse, and neuropsychiatric
disorders -ignoring all other disorders (Figure 9 highlights the fraction that will be expanded to
100% in Figure 10)- we see that common mental illness (in shades of blue) accrue 50% of total
combined mental burden around 15 years old, and stay above 50% until after 65 years old. We
can also see that depressive disorders are the largest cause -with around 25% throughout
adulthood-, and that our estimation for psychiatric pain disorders accrues an increasing portion of
disability. Severe mental illnesses -schizophrenia and bipolar disorders- accrue around 10% of
mental burden in young adulthood throughout the working age, as do alcohol use disorders
slightly later in life. Substance use disorders produce a comparatively smaller fraction of the
burden during adult life, but a major fraction in neonates. As expected, epilepsy captures the
largest remaining fraction of burden in the first years of life, autism and intellectual disability

during childhood and conduct disorders during childhood and adolescence. Of note, migraine and
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tension type headache accrue around 10% of mental burden throughout adulthood, and the older

age-groups are dominated by the catastrophic burden of the dementias (see Figure 10).

Figure 9. Burden of mental disorders in Chiapas
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Figure 10. DALYs and YLDs attributable to mental illness in Chiapas.
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For simplicity, from now on we omit:
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e The level 1 charts (see Figure 7), which are included in the level 2 chart (see Figure 8)
e The level 2 chart showing exclusively the mental disorder burden (see Figure 9), which was

only included for clarity, but which is included in the general level 2 chart (see Figure 8)

The level 3 mental illness YLD chart (we keep only the level 3 DALY chart, see Figure 10)

The level 1 burden distribution in Peru follows a similar pattern, with the exception of a larger
portion of burden attributable to injuries -excluding suicide, under the heading of mental disorder
burden in our model-, which rapidly reaches 20% of combined burden -mostly at the expense of
increased mortality-, and stays above 10% throughout all age groups. NCDs reach 70% around 15

years old, and stay above that threshold throughout the life-cycle (see Figure 11).

Figure 11. Focus on non -communicable diseases in Peru

Peru total DALYs: Focus on NCDs Peru total YLDs: Focus on NCDs

B Communicable, maternal, neonatal, and
nutritional diseases

M Injuries
Other non-communicable diseases
Musculoskeletal disorders
Neurological disorders

W Mental and substance use diserders

W Diabetes, urogenital, bloed, and
endocrine diseases
Digestive diseases
Cirrhosis

M Chronic respiratory diseases

W Cardiovascular diseases

W Neoplasms

Mental disorders reach a third of total combined burden around 10 years old, and stay the largest
sub-group cause until around 60 years old, when cardiovascular and malignant causes take the

lead. Common mental illnesses are the largest cause of mental burden, with depression reaching
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20% of combined burden between late adolescence and after 70 years old. In all other respects

the pattern is similar, with a larger fraction of burden attributable to migraine (see Figure 12).

Figure 12. DALYS attributable to mental illness in Peru
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The pattern we have seen in Mexico (Chiapas) and Peru -and which to some extent we will re-
encounter in Russia- can be considered a typical disease distribution pattern for upper-middle
income countries: non-communicable diseases reach around 50% of total combined disability and
mortality burden before 10 years of age, 70% in mid-adulthood, and 90% around retirement age.
If we consider disability alone, NCDs peak faster, accruing 70% of the burden before adolescence,
and 90% in mid-adulthood. Mental disorders reach a third of total combined burden around 10,
and stay at the top until around retirement age, when cardiovascular disease and cancer take the

lead.

Within the mental disorder grouping, common mental illnesses are the largest cause of mental

burden -around 50%-, with depression hovering around 20% of combined burden after
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adolescence and throughout adult life. Schizophrenia and bipolar disorders produce around 10 %
starting during early adulthood, a similar picture to substance use disorders, mostly due to alcohol.
Epilepsy and drug use disorders -during pregnancy- capture the largest fractions of burden in the
first years of life, autism and intellectual disability during childhood and conduct disorders during
childhood and adolescence. Migraine and tension type headache accrue 10% or more of the
burden throughout adulthood, while older age-groups are dominated by the burden of

neurocognitive disorders.

Haiti

In Haiti, we start to see a very different disease distribution pattern, quite similar to the one we
will see in African countries: communicable, maternal, neonatal and nutritional disorders accrue
a much larger proportion of total burden than in middle-income countries, with an increase in
mortality during early adulthood that was previously absent and takes combines burden back
above 40% of total burden. This determines a comparatively lower proportion of burden
attributable to non-communicable diseases, which don’t surpass 50% until after 40 years old (see

Figure 13).
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Figure 13. Focus on non-communicable diseases in Haiti
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Similarly, the burden of mental disorders accrues a smaller percentage of total burden, though it
must be remembered that this responds to being crowded-out by other disease causes, rather
than by lower per-capita DALYs. We will study this phenomenon in more detail in the next chapter.
Of note, it is not only infectious diseases that capture a comparatively large fraction of burden:
cardiovascular disease in Haiti becomes the largest cause of combined burden -due to death, not
to disability, as we can appreciate comparing both sides of Figure 13- around 50 years old and

remains there throughout.

The pattern of the mental, substance use, and neuropsychiatric disorder burden is similar to the
one described before with two notable exceptions: self-harm accrues a more relevant fraction of
burden, as do substance use disorders, which reach 10% of mental burden in adolescence and
stay above it during youth and early adulthood, only to be surpassed by alcohol disorders around

50 years old (see Figure 14).
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Figure 14. DALYS attributable to mental illness in Haiti
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Liberia

Here the pattern we saw emerge in Haiti is accentuated: communicable, maternal, child and
nutritional disorders are by and large the bulk of combined burden, with a second bulge that takes
it back to over 55% of combined burden at 35 years of age. Also of note, they never fall below 30%
of combined burden. Conversely, NCDs never cross the 70% of burden threshold, hitting a peak
around 67% at 70 years old, and mental disorders stay below 20% combined burden and 35%

disability burden throughout the life-cycle (see Figure 15).
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Figure 15. Focus on non-communicable diseases in Liberia
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The picture of the burden attributable to mental, substance use, and neuropsychiatric disorders

is similar to Haiti, with some differences: in the early years, intellectual disability surpasses 20% of

mental burden, anxiety disorders peak during adolescence and then recede; and our estimation

for psychiatric pain syndromes increase significantly with aging, reaching more than 20% of the

mental burden around 50 years old (see Figure 16).

Figure 16. DALYS attributable to mental illness in Liberia
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Sierra Leone

The combined burden profile in Sierra Leone is similar to Liberia’s, but with a lower specific

disability burden attributable to communicable, maternal, child, and nutritional disorders, as well

as to injuries. Disability resulting from NCDs is higher in the older age groups, mainly due to sharp

increases in the other NCDs category, which captures disability resulting from sensory

impairments and skin disorders (see Figure 17).

Figure 17. Focus on non-communicable diseases in Sierra Leone

Sierra Leone total DALYs: Focus on NCDs

Sierra Leone total YLDs: Focus on NCDs

W Communicable, maternal, neonatal, and
nutritional diseases

M Injuries
Other non-communicable diseases
Musculoskeletal disorders
Neurological disorders

W Mental and substance use disorders

M Diabetes, urogenital, blood, and
endacrine diseases
Digestive diseases
Cirrhosis

® Chronic respiratory diseases

W Cardiovascular diseases

B Neoplasms

Mental disorders are the largest cause of disability from adolescence onwards, with the exception

of disability resulting from the second peak of communicable, maternal, child and nutritional

burden during young adulthood, and of the other NCDs category in the elderly. The pattern within

mental disorders is similar to Liberia’s, but with an even larger fraction attributable to depression,

substance use disorders, and our estimation for psychiatric pain syndromes (see Figure 18).
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Figure 18. DALYS attributable to mental iliness in Sierra Leone
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The overall disease burden profile in Rwanda is also dominated by communicable, maternal, child

and nutritional causes, but most notably by the mortality and disability resulting from injuries -

excluding self-harm- affecting age-groups of 25-year-old and older, a grim reminder of the

Rwandan genocide that took place in 1994 (see Figure 19). Disability resulting from mental

disorders is comparably higher than in previous African countries, reaching by itself 47% of total

disability in young adulthood, and second only to injury-related disability throughout the rest of

the life-cycle.
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Figure 19. Focus on non-communicable diseases in Rwanda
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Within the mental burden, depression plus anxiety capture more than 40% of combined disability
throughout adulthood -versus around 30% in previous African countries-, and nearly 50% if we
add self-harm. We can hypothesize that increased depression and anxiety disability accompany

the physical sequelae of genocide, along with an increased alcoholism-related burden.
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Figure 20. DALYS attributable to mental iliness in Rwanda
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Malawi

The overwhelming majority of the combined burden in Malawi is caused by communicable,
maternal, child, and nutritional disorders, mostly at the expense of HIV and common infections,
responsible for 17 and 20% of total all-age DALYs respectively. Of note, the second peak of HIV
related mortality pushes the combined burden of communicable diseases to nearly 75% of total
burden around 40 years of age. NCDs remain a comparatively smaller cause of burden, only
surpassing the 40% mark after the second HIV mortality peak has passed, and stabilizing around
60% only after 60 years old. If we focus on disability, we see that mental disorders become the
largest cause around 15 years of age and stay at the top until other NCDs -sensory and skin

disorders- take the lead in the elderly.

60



Figure 21. Focus on non-communicable diseases in Malawi
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Within mental illness we see a dramatic increase in suicides between 15 and 40 years old. Together
with depression and anxiety these three disorders explain up to 50% of the mental burden until

the burden of Alzheimer starts to capture a large fraction of disability (see Figure 22).

Figure 22. DALYS attributable to mental illness in Malawi
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Lesotho

The communicable, maternal, child, and nutritional category in Lesotho has a similar shape than
in Malawi. Indeed, the burden of HIV in Lesotho captures by itself 37% of total combined all-age
burden. The NCD combined burden captures around 70% of combined burden after 70 years old,
and mental disorders are a very relevant cause of disability, reaching 47% of total disability
between 15 and 25 years old, and staying above a fourth of total disability throughout the life-

cycle.

Figure 23. Focus on non-communicable diseases in Lesotho
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The most dramatic change we see in the mental disorder disease burden is the increases of
suicides starting around 10 years old, reaching almost 40% of combined mental burden between
25 and 30-year-old, taking the combined burden of depression, anxiety and self-harm to 60% of
burden in that age group. Also of note, intellectual disability surpasses 30% of combined mental

burden between 1 and 5 years of age.
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Figure 24. DALYS attributable to mental illness in Lesotho
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The pattern we have seen in Haiti, Liberia, Sierra Leone, Rwanda, Lesotho and Malawi can be
considered a typical disease distribution pattern for low income countries: communicable,
maternal, child and nutritional disorders are by and large the bulk of combined burden during
childhood and adolescence, with a second bulge that takes them back over the 50% mark of
combined burden at the peak of adult life. Also of note, they tend to remain a significant % of
combined burden until death. NCDs tend to hit a much lower peak around retirement age, and
mental disorders usually stay around 20% of combined burden and 30% disability burden

throughout the life-cycle.

Within mentalillness, common mental disorders exceed 50% early and remain high -comparatively
higher than in middle-income countries-, with depression apparently capturing a lower share, and
suicide being a larger cause of burden in a number of our low-income countries. Severe mental

illness captures a lower fraction of burden, under 10%, while substance use disorders capture a
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larger fraction, around 15% during most adulthood. Intellectual disability and conduct disorders
seem to capture a more significant fraction of burden than autism in the early years in our limited

sample.

Russia

The distribution of burden in Russia is consistent with middle-income countries, more similar to
the one we saw in the Americas: NCDs capture an even larger fraction of combined burden,

reaching 80% as soon as the 20-year-old group, and settling around 90% at 65.

Disability burden alone is 90% due to NCDs as soon as the 20-year-old group, and mental health is
by far the largest contributor, surpassing 50% of total disability in the same age group (see Figure

25).

Figure 25. Focus on non-communicable diseases in Russia
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The mental, substance use, and neuropsychiatric burden show some distinctive patterns, such as:
the enormous burden of autism in the early years -reaching 40% of mental burden in the 1 to 4
age group; the increased burden of suicide, which reaches 30% of the mental burden during youth
and stays among the top 5 causes until retirement age; the comparatively smaller fraction
attributable to depression and anxiety after adolescence; and the dominating burden of

alcoholism, which reaches 20% of mental burden during adulthood.

Figure 26 DALYS attributable to mental iliness in Russia
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Navajo Nation

Estimating the disease burden of the Navajo Nation using available data presents a singular
challenge: there are no comprehensive mental health epidemiology studies covering these two
populations, and there are no burden estimates available through IHME, WHO, or any other
organization. So, a specific method was designed and implemented to present the best possible

estimates in a limited timeframe. As a starting point, a rapid review of evidence yielded a study of
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acceptable methodological quality by Beals and others.(80) This study presented, however, a
notable limitation: the authors believed that cultural considerations made measurement of
psychotic disorders difficult or culturally inappropriate in a context in which psychotic experiences
had non-pathological implications, such as is the case with Native Americans. As a result of this
methodological decision, the universe of measured disorders was restricted to depression,

anxiety, and substance use, which allowed for very restricted disability burden estimations (see

Table 4 and Table, and Figure 27).

Table 4. Prevalence of mental disorders in tribal territories

. Depressive . Anxiety
N Any dlsorderdisorders MDD Dysthymia disorders Alcohol use Drug use
Southwest
tribes 1446 21.0% 7.3% 6.5% 2.1% 7.5% 9.6% 3.5%
Northern
plains tribes 1638 24.3% 4.6% 4.3% 0.9% 7.0% 20.9% 5.9%

Extracted from: Beals et al 2005(80)

Table 5. Burden of disease in Navajo Nation and Rosebud: YLDs attributable to mental disorders

MDD Dysthymia giz)ss;\érs Alcohol use (Dor;i(g)id_ﬁke;Jse Skr:)g use (the-
Southwest YLDs 16 3 11 14 3 1
tribes YLDs
/100000 1125 198 759 980 211 70
Northern  YLDs 12 1 12 35 6 2
plains tribes YLDs
/100000 744 85 708 2134 356 118

Author’s estimations based on (80)

66



Figure 27. Burden of disease in Navajo Nation and Rosebud: % of YLDs attributable to available

mental disorders
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In order to provide a more realistic and actionable estimation, | developed a simple model with
the following assumption: besides the disorders that were effectively measured by Beals et al,
there are a number of other disorders than should not be simply written off due to cultural
considerations: schizophrenia, bipolar disorders, and autism, to name a few, have been found to
be multi-determined disorders, including large effects of multiple genes. Though it is true that
cultural traits may indeed increase the prevalence of psychotic phenomena, it does not follow that
schizophrenia would be thus be fully normalized by culture. So, in order to provide a tentative full
picture in the absence of local data, United States disaggregated country-level data was obtained
from the global health data exchange,(81) corrections as per our model were applied, and imputed

in lieu of the missing data for Northern Plains and South West Tribes (see Figure 28).

Our estimations provide a picture of disability burden dominated by alcoholism and depression,
with the former more relevant in the Northern Plains and the latter in the South West Tribes.

Anxiety is high and comparable in both sites (at 11 and 13%), and we estimate that important
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fractions of burden can be expected from psychiatric pain syndromes, drug use disorders,

migraine, Alzheimer, and schizophrenia (see Figure 28).

Figure 28. Burden of disease in Navajo Nation and Rosebud: % of YLDs attributable to mental,

substance use, and neuropsychiatric disorders
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Section Summary

This chapter provides a blueprint for estimating locally grounded prevalence and disability, and a
method for comparing country-level disease burden distribution across the life-cycle. Indeed, we
have identified within our limited set of countries two distinct patterns of disease burden
distribution that seem to characterize how the epidemiologic transition plays out in low income
vs. middle income countries, including for mental illness. Given the limited number of countries,

these findings should be interpreted carefully, but the identification of distinct life-cycle pattern
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for how the epidemiologic transition shapes disease burden across income levels could represent

an innovative contribution to the understanding of broad global epidemiological patterns.
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Chapter 3. The burden on a continent: mental illness in the Americas

In the previous chapters | described the methodology used to improve the estimation of disease
burden attributable to mental disorders, and | applied that methodology from the ground-up to
provide an adequate and comprehensive description of disease burden at the country level. We
will now apply the same methodology at the continent-level and we will later go beyond
descriptive epidemiology by studying the associations of disease burden with expenditures,

allocative efficiency, and country level income.

This section aims at improving the assessment of mental health needs in the Americas" by
providing an updated and nuanced picture of the disease burden in terms of the disability resulting

from mental disorders, alone and in combination with premature mortality. The goal is to present:

1. A regional population-level view of mental disorders in the context of an overall-health
perspective, understanding how the disease burden varies between sub-regions and from
country to country, particularly in relation to the other NCDs; to the communicable,

maternal, nutritional, and neonatal conditions; and to injuries.

2. A detailed analysis of the mental, substance use, and neuropsychiatric disorder burden at
the continental level and by country, specifying the percentage of the total disease burden
that is due to the different mental disorders in terms of disability and combined with

premature mortality.

Vil Throughout this work we use the Americas or America indistinctly to refer to the American continent, comprising
North, Central, South America and the Caribbean region
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3. A mapping of how the most relevant mental disorders are distributed across the continent,

considering how the different countries and sub-regions are affected.

Methods

Estimating the local, national, and regional disease burden allows for rational disease
prioritization, resource allocation, and health system planning -in conjunction with other criteria
such as the broader social and economic burden, ethical considerations, and local resources or
preferences-. As we have mentioned before, the GBD framework provides global estimates of
disease burden, but in the case of mental illness it may lead to inaccurate conclusions, with the
most egregious example being the zero deaths and YLLs that have been attributed globally to
affective disorders -which include major depressive disorder and bipolar disorders- in almost three
decades of burden assessments. In order to partially address these limitations, we extracted 2015
disaggregated data (country-age-sex-specific absolute numbers, rates, and percentages) from the
Global Health Data Exchange for all disease causes and countries in the Americas, and re-
estimated the disease burden for mental, substance use, and neuropsychiatric disorders following
the framework described in chapter 1, which partially rectifies current underestimation by
including: (a) self-harm related disability and mortality; (b) neurologic conditions with prominent
mental and behavioral syndromes that present frequently at the primary care level; and (c) a
fraction of painful syndromes, which frequently constitute either a comorbidity with or a
presentation of mood, anxiety, and personality disorders, particularly in contexts of high stigma

towards common mental illness. (69,81,84,85)
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Results

Regional disability and mortality: disability adjusted life-years (DALYs)

Globally, NCDs accrued 60% of total DALYs in 2015, of which 12% corresponded to mental,
substance use, and neuropsychiatric disorders. In America, NCDs accrued a much larger 78% of
total DALYs, with mental, substance use, and neuropsychiatric disorders taking up a 60% larger
fraction of DALYs: 19%. The remaining 59% of NCD DALYs are distributed among cardiovascular
disease, cancer, musculoskeletal disorders, diabetes, neurologic, respiratory, digestive, urinary,
gynecologic disorders, and others. Therefore, mental disorder DALY burden is equivalent to a third
of the burden of all other NCD sub-groups combined, even though our analysis still misses a
fraction of the excess death attributable to mental iliness, estimated by some authors in up to 8%
of the global deaths.(55) Indeed, people with severe mental illness die between 10 and 30 years
ahead of their peers in high and low-income countries respectively, even earlier than heavy
smokers.(52,53) Finally, communicable, maternal, child, and nutritional disorders are responsible
for 12%, and injuries for 10% of total DALYs. This distribution highlights the fact that mental,
substance use, and neuropsychiatric disorders -a sub-group of NCDs-, with nearly a fifth of total
DALYs, are the largest sub-group cause of disease burden in terms of disability and mortality
combined, even larger than the other two higher level groupings - injuries and communicable,
maternal, etc. -. Figure 29 shows the three groups of disorders -NCDs; communicable, maternal,
child, and nutritional; and injuries-, with mental disorders as a sub-group of NCDs. The largest

mental cause of DALYs are depressive disorders, which account for 3.4% of total DALYs, followed
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by anxiety disorders with 2.1%. A regional ranking of specific mental disorder DALYs is available in

Figure 33.

Figure 29: Regional DALY distribution treemap

% of total disability adjusted life years in America

Communicable,
Mental, substance use, |mother, child,
and neuropsychiatric and nutritional
disorders, 19% disorders, 12%

Non-communicable diseases, 59% Injuries, 10%

Regional disability: years lived with disability (YLDs)

As was mentioned before, mortality data does not adequately capture the deaths caused by
mental illness; therefore, it is useful to compare disability separately, as measured by YLDs. This
metric is not affected by the exclusion of mental illness deaths and provides a valid comparison
across disease groupings. Our analysis shows that mental illness is by far the largest source of
disability in the region, accounting by itself for more than a third of total disability in the Americas:
34% of total YLDs. All the other NCD sub-groups combined account for an additional 54% of YLDs;
communicable, maternal, child and nutritional for 8% of disability; and injuries for 4%, making

mental, substance use and neuropsychiatric disorders by far the largest sub-group (Figure 30).
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Figure 30: Regional YLD distribution
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Country-level analysis

In order to complement the regional analysis, we performed a by-country study of the disease
burden of mental disorders. This detailed country-level focus is important because of two main

reasons:

(a) America comprises a vast number of countries and territories -36 of which have been included
in this report- of very dissimilar population numbers. Figure 31 shows a treemap of all countries
grouped by sub-regions, with the size of each square reflecting the population size. It can be easily
grasped that three countries -the United States, Brazil, and Mexico- comprise two thirds of the
billion-people living in America, so the aggregated regional disease burden will be highly

determined by the disease-profile of these three countries. Furthermore, an exclusively regional
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perspective would obscure the disease burden of the Non-Latin Caribbean, given their
comparatively small populations (the green fraction of Figure 31). Besides the country-specific
percentages, we will provide average country-level percentages when meaningfully different from

the regional aggregate.

(b) The ultimate goal of a needs-assessment exercise is to provide an actionable tool that can
inform mental health system planning and service delivery organization at the national level.
National Governments are the appropriate political and administrative entities that can set
country-level health priorities and system planning, so it is the national level data that can best

illuminate country level decision-making.

Figure 31: Population distribution

Population size

Mexico
127,042,701

United States Canada
323,526,036

Hondura:

75



Country-level disability and mortality (DALYs)

There is significant heterogeneity in the distribution of the main causes of disability combined with
mortality in America. DALYs caused by NCDs -including mental iliness- are the largest fraction of
total burden in every American country, ranging from 50% in Haiti to 89% of total burden in
Canada. The second regional cause-group of DALYs, comprising communicable, maternal, child,
and nutritional disorders, ranges between 5.5% in Canada and the United States and 39% in Haiti.
The third regional cause of DALYs is the group of injuries, which range from 6% in Canada, Cuba,
Barbados and Bermuda, to 20% in El Salvador. Figure 32 highlights that NCDs remains the largest
cause of disability and mortality combined across countries despite large individual variations,
whereas the group of communicable, maternal, child and nutritional disorders and the group of
injuries alternate in the second and third rank-order, with a primacy of the former, especially in
lower-income countries. The sub-group of mental, substance use, and neuropsychiatric disorders
also shows large between-country variation, ranging from 9% of total DALYs in Haiti to 23% in

Canada (see Figure 32, Figure 33, Figure 34).
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Figure 32: DALYs by country
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Figure 33: DALY map
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Figure 34: DALY map (Caribbean region)
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There is a significant inverse correlation between country income-level and the fraction of total
DALYs that are caused by communicable, maternal, child and nutritional disorders. A model
including 2015 GDP (ppp) as independent and communicable, maternal, child and nutritional
disorders DALYs as dependent variable appears highly significant (p<0.0001), and explains 45% of
the variation. This simple correlation is not helpful to establish causation, since confounding
factors remain unaccounted for, but highlights the very different health landscapes faced by
decision-makers in different countries. When looking at proportions of the disease burden, the
decrease in one cause-group results in the relative increase of the other groups, which is the case
of non-communicable diseases in general, and mental disorders in particular, both of which seem

to increase linearly as country- level income increases (Figure 35).
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Figure 35: lliness and income
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Linear models: Mental, substance use, and neuropsychiatric DALY% given 2015 GDP. R-Squared: 0.298445. Standard
error: 0.0241254. p-value: 0.0005671; NCD DALY% given GDP2015. R-Squared: 0.420993. Standard error: 0.0579261.
p-value:< 0.0001; Communicable... DALY % given GDP2015. R-Squared: 0.453384. Standard error: 0.0533626. p-value:
< 0.0001; Injuries DALY% given GDP2015. R-Squared: 0.244789. Standard error: 0.0290336. p-value: 0.0021584™*

We will review later one of the consequences of this changing disease burden landscape in the
next chapter: as income level falls, countries seem to invest a dwindling proportion of their -also
decreasing- health budget in services for the mentally ill. A superficial analysis might posit that a
decreasing burden is met by decision makers with a decreasing portion of the budget. It should be
noted however that a nuanced analysis of the burden of mental disorders points in a different
direction: as we will see in a later section, this apparent decrease is largely a methodological

artifact. Aggregate disability resulting from mental illness does not decrease with poverty, and in

* Graphics and statistics in this and later sections produced with Tableau 10.1 and Stata MP14
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fact increases for certain sub-groups, in particular the disability resulting from common mental

iliness (see Figure 42, and Figure 43).

Country level disability (YLDs)

As we mentioned earlier, death registry for the overwhelming majority of mental illnesses is
immaterial due to methodological constraints, so in fact DALYs for mental illness comprise almost
exclusively YLDs. Our analysis partially rectifies this pitfall -by including suicide-, but a separate
comparison of disability alone provides a picture that (a) complements the DALY burden analysis,
and (b) is not biased by the differential exclusion of excess mortality resulting from mental iliness.
The between-country variation of YLDs as a percentage of total disability is much lower than the
DALY variation we studied above, with the exception of the injuries cause-group, for which
disaster-related disability in Haiti drives injury disability up to 10% of total YLDs. The overall
variation of NCD disability ranges from 70% of total YLDs in Haiti to 91% in Mexico. Focusing on
mental illness, the variation is between 28% in Haiti and 36% in Brazil, Chile and Paraguay.
Communicable, maternal, child and nutritional disorders range from 5% of YLDs in the US and

Chile, and 20% of YLDs in Venezuela and Haiti (see Figure 36, Figure 37, Figure 38).
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Figure 36: YLDs by country
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Figure 37: YLD map

Mental, behavioral, substance use, and neuropsychiatric disorders YLDs
(as % of total YLDs by country)
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Figure 38: YLD map (Caribbean region)
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Figure 36, Figure 37, Figure 38, and Figure 39 show that disability resulting from mental, substance
use, and neuropsychiatric disorders is remarkably similar -and high- throughout the region. It
constitutes indisputably -and by a wide margin- the largest sub-group cause of disability in every
country, regardless of income level or sub-region. There appears to be a sub-regional gradient in
the disability resulting from aggregated mental, substance use, and neuropsychiatric disorders
(see Figure 39), with South American countries occupying the top five positions in terms of YLDs,
and a majority of them showing both above regional average (33%), and above regional aggregate
(34%) disability. As we will see in the disorder-specific sections, there is a wide variation across
countries in terms of the specific mental disorders that cause the largest burden. It is important
for decision-makers to focus on the specific disease profile that affects their country to adequately

prioritize specific conditions, allocate investments, and plan service delivery.
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Figure 39: Mental, substance use, and neuropsychiatric disorders disability treemap
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Disability resulting from specific disorders

Common mental illness

Common mental illness generally comprises depressive and anxiety disorders. As was previously
mentioned, a number of other very common mental and behavioral syndromes are not considered
in usual burden of disease calculations and analyses, despite their significant prevalence, disability,
and mortality.(34,69) Of note, personality disorders and somatic symptom disorders are excluded
due to lack of consistent cross-country data, and self-harm and suicide are considered under the

heading of injuries, despite the well-established fact that mental illness and related syndromes are
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largely responsible for intentional self-harm.(68,69) Following the method described in detail
earlier, we include an estimation for pain disorders and also self-harm, thus indirectly capturing a
fraction of the disability resulting from personality disorders and the excess death from depression
and other mental illnesses due to suicide. Given the high prevalence of these mental and

behavioral syndromes, we consider them in this section of common mental illness.

Depressive disorders

At the regional level, our analysis puts depression at the top of disability causes, with 7.8% of total
disability, and a range from 5.9% in Canada to 9.4% in Paraguay. We find a sub-regional pattern of
increased disability in South America, as indicated by: (a) Paraguay, Brazil, Peru, Ecuador, and
Colombia constituting the top-five of the depression disability ranking; and (b) a clear majority of
South American countries at or above the regional average (7.7%) and aggregate (7.8%) (see
Figure 40). Another important aspect of depression is that it affects mainly the young: nearly 10
million of the 14.5 million depression YLDs in America fall upon the 15 to 50-year-old age-group

(see Figure 41).
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Figure 40: Depression disability treemap
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Figure 41: Depression YLDs by age
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As we discussed above, disease distribution is correlated with income at the country level. Indeed,
itis a well-established fact that communicable, maternal, child, and nutritional disorders are more
prevalent and lethal in low-income countries, and that non-communicable diseases tend to cause
a larger proportion of disability as income increases, mainly due to decreased mortality leading to
increased survival with disability.(27,84,85) The epidemiologic transition embodies these
sweeping global changes in disease landscape. Less transparent is how mental illness varies in
different income settings. Individual level evidence points towards a direct correlation between
poverty and common mental illness, in keeping with the evidence-based role of social
determinants of health, which result in a socioeconomic gradient of illness.(86,87) However, we
have seen that the overall mental iliness burden as measured by percentage of total DALYs seems

to be directly correlated with gross domestic product, that is, inversely correlated with country
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level poverty. As was noted earlier, deaths resulting from mental illnesses are under-registered, so
YLDs would be a more appropriate metric to compare across groups of illnesses. Furthermore, it
is quite likely that specific disorders vary differently in relation to income settings. Figure 42
illustrates this differential variation: in aggregate, mental disability is not correlated with GDP, as
expressed by the flat non-significant trend-line. Focusing on specific disorders separately,
however, we see that while schizophrenia shows a significant increase in relation to country-level
income, depression shows a non-significant decrease (see Figure 42 for model details). It is
important to bear in mind that this analysis is based upon aggregate country-level data for both
sexes and all ages. Studying specific age-sex groups we see that this non-significant decrease in
depression disability turns however highly significant for males, specifically for older age-groups
(see Figure 43). This model does not allow for causal inference, but it does illustrate the need to
look beyond high-level aggregate results to inform health systems planning. We find that the
disability burden of depression tends to be higher in South America, affects mostly the young, and
can be expected to increase in lower-income settings, as indicated by abundant individual-level
evidence and supported by our country-level analysis, particularly for men. For women, the
disability burden resulting from depression is uniformly higher than for men, and does not seem

to vary with country-level income.
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Figure 42: Mental iliness and income
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Aggregate mental illness disability and major depression disability do not decrease with national income.
Schizophrenia disability significantly decreases with national income. Linear models: Mental illness YLD% given
GDP2015. R-Squared: 0.0017092. Standard error: 0.0196943. p-value: 0.813584 (non-significant); Schizophrenia
YLD% given GDP2015. R-Squared: 0.393935. Standard error: 0.0019416. p-value: < 0.0001; Depressive disorders YLD%
given GDP2015. R-Squared: 0.0402674. Standard error: 0.006634. p-value: 0.247741 (non-significant)
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Figure 43: Major depression disability in males
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Linear models for Major Depressive Disorder YLD rates: Males, 15-49, given GDP2015. R-Squared: 0.0216939.
Standard error: 0.0087242. p-value: 0.398477; Males, 50-69, given GDP2015. R-Squared: 0.111394. Standard error:
0.0047355.p-value: 0.05; Males, >70, given GDP2015. R-Squared: 0.207482. Standard error: 0.0022542. p-value:

0.0059655.

Anxiety disorders

Anxiety characterizes the second most disabling group of mental disorders in most American

countries -in 24 of 36 countries-. A sub-regional pattern is even more discernible than for

depression, with: Brazil at the top (7.5%); all but one South American countries showing above

average (4.7%) and aggregate (4.9%) disability; and eight of the top-ten countries in terms of

disability corresponding to this sub-region (see Figure 44). North America falls at the other end of

the spectrum, with Canada showing the least disability (3.4%), followed by Mexico (3.6%) and with

the US (4.1%) also well below regional average and aggregate.
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Figure 44: Anxiety disability treemap
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Self-harm and suicide

Given the well-established relationship of common mental illnesses -such as depression and
personality disorders- with suicide and self-harm, we consider them in this section. As was
mentioned before, the burden of disease framework does not include personality disorders -a
well-established cause of non-lethal self-harm(49,88)-, and YLDs resulting from self-harm are not
captured in the burden of disease framework, so for this section we will focus on suicide DALYs,

which are largely due to years of life lost due to premature death.

Suicide is the 5™ cause of DALYs in America with an almost nine-fold range, from 0.4% in Antigua

and Barbuda to 3.6% in Suriname. There is a remarkable sub-regional pattern affecting Suriname
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(3.6%), Guyana (3.5%), and -to a lesser extent- nearby Trinidad & Tobago (2.1%). Uruguay (2.6%),
Chile (2.5%), and Argentina (2%) in South America, and the United States (2.2%) plus Canada (2.1)
also configure sub-regional clusters affected by suicide well in excess of the regional average
(1.5%) and aggregate (1.6%) percentages (see Figure 45). Such sub-regional clustering calls for
trans-country initiatives to study the cultural and socioeconomic determinants that might lead to
these adverse outcomes, and present an opportunity for coordinated sub-regional interventions.
The toll that suicide takes on America is daunting, and it falls mainly on the younger working-age
population: there were 97,034 estimated suicide deaths in 2015, of which 60% occurred between
15 and 50 years of age. 4,129,576 years of life were lost, of which around 75% were lost by this
same age-group (see Figure 46). Total deaths reflect population size, with the exception of
Colombia that despite having a larger population trails Argentina and Canada in total deaths and
in total years of life lost. In terms of rates, the picture changes substantially: Mexico and Brazil are
not in the top ten countries in terms of suicide and YLL rates, and the largest rates can be seen in
the three clusters mentioned earlier, with some noteworthy additions: El Salvador, Cuba, and
Bolivia, which have high suicide and YLL rates for quite different reasons. El Salvador has the fifth
largest regional YLL rate for the 15 to 50 age-group, and the eighth largest overall rate. Cuba has
the fourth largest suicide rate in the region, driven by a notably high rate in the elderly, the highest
in America. Similarly, Bolivia has the tenth largest overall death rate, also driven by a higher elderly

suicide rate, the fourth in America (see Figure 47)
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Figure 45: Suicide burden treemap
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Figure 46: Total suicides and total years of life lost by age-group
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Figure 47: Suicide and YLL rates by age group
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Somatoform pain disorders / somatic symptom disorder with predominant pain

Pain disorders are poorly understood syndromes, frequently ignored as such by clinicians,
psychiatrists, and epidemiologists.(42,43) When properly studied, however, they are highly

prevalent, especially in women: the 12-month prevalence of DSMIV pain disorder has been
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established by one study in 11% for females and 4% for males, with an overall rate of 8%, the
largest for any mental disorder.(44) 56% of pain disorder patients meet criteria for another
psychiatric disorder, most frequently depression or anxiety. Prevalence of painful syndromes in
patients diagnosed with depression or anxiety have been found to be in excess of 30%, and up to
80% in specific PTSD populations.(89) Routine burden of disease assessments assign 0% of the
burden of painful syndromes to mental disorders, an assumption lacking minimal face validity. We
estimate that 4.7% of total YLDs in America are due to pain disorders better considered to be
neuropsychiatric rather than musculoskeletal in nature and clinical presentation.(69) The
estimated range is between 6.2% in Canada and 3.2% in Haiti, and higher-income countries seem
to be more affected than those of lower-income. These estimates should be considered indicative

until primary data on somatoform disorder disability becomes available.

Severe mental illness

Schizophrenia and bipolar disorders are usually referred to as severe mental illnesses. Indeed, they
exact some of the largest tolls conceivable on human beings: acute psychotic episodes in the
context of schizophrenia are considered the most disabling health state in the burden of disease
framework;(12) manic episodes are highly disabling medical emergencies, frequently leading to
socioeconomic ruin, injury, or death if untreated; and depressive episodes in the context of bipolar
illness can be as severe as those of major depressive disorder. Severe mental illness is particularly
lethal in low-income settings, which tend to also be contexts of high stigma. The lack of effective,
accessible -or even available- services, coupled with the catastrophic economic and emotional

burden on families frequently lead to systematic human right abuses in-lieu of treatment, resulting
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in what has been memorably labeled a “failure of humanity”.(90) Indeed, we will see here and in
the chapter devoted to the health system response that lower country-income predictably results
in: decreased availability of services; worse services when available; and earlier death for severe

mental illness.

Schizophrenia-spectrum disorders

In the burden of disease framework, the schizophrenias are considered the most disabling human
disorders, particularly during acute episodes. But even residual schizophrenia -a health state of
decreased symptomatology but persistent dysfunction- is considered equally disabling as for
example the severe long term consequences of stroke with cognitive impairment. In the long term,
people with schizophrenia die between 10 and 30 years younger than their peers, with the worst

outcomes seen in low-income countries.(53,54)

The regional variation of schizophrenia disability as a percentage of total disability is between 1.1%
in Haiti and 2.5% in the United States. Sub-regional patterns are less clear, but the US, Canada,
and most South American countries are above the regional average (1.6%) (see Figure 48). There
seems to be, however, a clear correlation with GDP. As we showed previously, the % of disability
resulting from schizophrenia seems to be directly correlated with income at the country-level.
Indeed, looking at YLD rates in relation to income yields an even more significant linear correlation,
which appears to account for more than 60% of the variation between countries (see Figure 49
for model details). Reasons for this correlation are not transparent, and causal interpretations
would be particularly inadequate. Several factors could explain this increasing share of the

disability as income level grows, most notably increased premature mortality and/or decreased
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case-detection capacity in poor settings. As we have noted in the beginning of this section, patients
with schizophrenia die significantly earlier in lower-income settings, which by itself would explain
a decreasing share of the resulting survival with disability. We will explore this issue further in

chapter 5.

Figure 48: Schizophrenia disability treemap
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Figure 49: Schizophrenia and income
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Bipolar disorders

Unlike the uniformly high disability resulting from schizophrenia, disability resulting from bipolar
disorders can range from mild dysfunction during residual states to almost complete impairment
during severe manic and depressive episodes. For the purposes of our analysis bipolar disorders
comprise types | and Il, characterized respectively by -alternating with depression- manic and
hypomanic episodes, the latter constituting a milder and briefer behavioral and psychological

activation syndrome than the former.

A sub-regional pattern seems to emerge for bipolar disorder disability: every country in

continental Central America is above the regional average -and aggregate- of 1.4% (see Figure 50),
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while both Canada and the US are below (1.3% and 1.2% respectively). The range is between 1.1%

of total YLDs in the Virgin Islands to 1.7% in Nicaragua.

Figure 50: Bipolar disorder disability treemap
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Substance use and eating disorders

Disorders stemming from the use of alcohol, drugs, and food are frequently considered together
due to asimilar clinical pattern, mostly related to their compulsive nature and the direct behavioral
dysfunction they entail -which makes them different from smoking, which entails mostly indirect
disability through its physical consequences-. For the purpose of our analysis we will focus on
alcohol use disorder, drug use disorders, and eating disorders. They include varying severities that
according to the burden of disease framework range from the low impairment of mild cannabis

use disorder -comparable to partially-controlled asthma- to the complete disability resulting from

99



severe heroin dependence, and including the moderate disability resulting from anorexia and

bulimia, comparable in the burden of disease framework to moderate chronic respiratory disease.

Alcohol use disorders

The disability resulting from alcoholism ranges from 0.5% in Paraguay to 1.9% in Guatemala and
El Salvador. It presents a sub-regional pattern with the US, Canada, and most South American
countries well-below the regional average of 1.2% -only Chile exceeds it at 1.5%-, and at or below
the regional aggregate (0.9%). At the same time, every country in Central America and the
Caribbean is above the regional aggregate percentage, and most are above the regional average

(see Figure 51).

Figure 51: Alcohol use disorder disability treemap
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Drug use disorders

We consider here together cannabis, cocaine, amphetamine, and opioid use disorders. The

variation in disability burden resulting from drug use ranges from 0.5% in Barbados and 0.6 in Haiti

and Cuba, to 3.1% in the United States (see Figure 52). This six-fold variation reflects the raging

epidemic of opioid use disorders affecting the US (3.1%) and Canada (2.5%), in both of which the

specific burden of opioid use disorders constitutes around 70% of all drug use disability.

Figure 52: Drug use disorder disability treemap
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Eating disorders

Anorexia and bulimia together account for a comparably much smaller fraction of total burden:

between 0.07% in Haiti and 0.42% in the United States. Indeed, only the US and Canada are above
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the regional aggregate percentage of 0.3%, signaling that the burden of eating disorders falls more
heavily on well-off countries. Indeed, eating disorder disability increases linearly with income, with
GDP explaining 66% of the variation (Eating disorder YLD%= 3.71685e-08*Gdp2015 + 0.00119611.

R?=0,66. Standard error: 0.0003545. p<0.0001).

Childhood onset disorders

Collectively, disorders that affect mainly children and adolescents account for 2.2% of total YLDs
in America. They include, in order of importance: autism (1.2%), conduct disorders (0.7%),
intellectual disability (0.2%), and attention-deficit and hyperactivity disorder (0.1%). They show a
clear sub-regional pattern, with all continental Central American countries and all South American
countries above the regional aggregate percentage. Conversely, most of the English-speaking
Caribbean islands, the United States, and Canada (1.8% in both) show the lowest burden (see

Figure 53).
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Figure 53: Childhood disorder disability treemap
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Neuropsychiatric disorders

We include here the disability resulting from Alzheimer’s disease and other dementias, epilepsy,
migraine, and tension-type headache, all of them disorders with prominent mental and behavioral

syndromes.

Dementias

Alzheimer and other dementias account for 1.2% of total disability, ranging from 0.4% in Haiti to
1.9% in Canada, reflecting a highly significant trend correlating higher GDP with a higher
percentage of total disability attributable to the dementias (Dementia YLD%= 1.5842e-
07*Gdp2015 + 0.00625382. R?: 0.453987. Standard error: 0.0023147. p-value: < 0.0001). This is

an expression of the demographic change in age- structure, where increased survival -and
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disability resulting from the disorders of older adults- accompanies economic development (see

Figure 54).

Figure 54: Dementia disability treemap
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Epilepsy

Epilepsy causes 0.8% of total disability in the region, with a range of between 0.2 in Canada and
1.6 in Honduras. Sub-regionally, epilepsy produces a lower percentage of disability in Canada and
the United States, and a larger proportion in Honduras, Guatemala, and Mexico. In fact, most
countries in Central, South America and the Caribbean are above the regional aggregate
percentage, which reflects the lowest percentage of burden in a few countries with large

population, such as the US, Brazil, Argentina, and Canada (see Figure 55).
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Figure 55: Epilepsy disability treemap
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Migraine and tension-type headaches

Migraine produces 4.4% of regional disability burden, with a minimum in the US (3.6%) and a

maximum in Peru (5.4%). Tension-type headache produces a comparatively much lower regional

burden (0.3%), and there doesn’t appear to be a sub-regional pattern for either.

Section summary

Mental, substance use, and neuropsychiatric disorders are the largest sub-group cause of

disease burden in America, both when considering disability alone and combined with mortality:

they comprise a third of total years lived with disability and a fifth of total disability adjusted life-

years. Of the different mental disorders, depression is the largest cause of disability alone and
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combined with mortality, accruing 3.4% of total DALYs and 7.8% of total YLDs. Second are
anxiety disorders, with 2.1% and 4.9% respectively. Self-harm and somatization disorders should
also be considered common mental disorders, accountable respectively for 1.6% of DALYs and an
estimated 4.7% of YLDs. Severe mental iliness leads to increased mortality, particularly in low-
income settings.(53) High-income settings thus cope with an increased share of the disability
burden due to schizophrenia. Several sub-regional patterns emerge in the distribution of specific
mental disorders, and this report provides decision-makers with a nuanced picture of mental
disorders in most American countries or territories. South America has in general higher
proportions of disability due to common mental iliness; suicide imposes a disproportionately
high burden on three sub-regional clusters: Suriname, Guyana, and Trinidad & Tobago; Uruguay,
Chile, and Argentina; and Canada and the US. Of note, specific sub-populations are also affected
in excess of local trends: the elderly in Cuba and Bolivia, and the young in El Salvador. Depression
takes its largest toll on young working-age populations, and seems to be increasingly disabling in
lower income settings -for males in particular-. Continental Central America has a larger
proportion of disability due to bipolar and childhood onset disorders than other sub-regions, as
well as from epilepsy; and the US and Canada suffer a high disability toll from schizophrenia and

dementia, as well as devastating rates of drug —mainly opioid- use disorder disability.
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Chapter 4. The burden on health systems: Imbalance between disease burden and government

spending on mental health in the Americas

In this section, we will focus on how our societies respond to the challenge presented by the
largest cause of disability in the region. We will study how investment in mental health services
and allocation of spending varies as a function of national income, providing simple intuitive
metrics that allow for assessment of the gap between disease burden and effective government
spending, cross-country comparison, and rank ordering of countries.

As we have mentioned in previous chapters, an epidemiologic transition is transforming the global
burden of disease from one characterized by mortality due to communicable, maternal, childhood,
and nutritional disorders, to one dominated by non-communicable diseases (NCDs), multi-
morbidity, and survival with disability.(27,85) In this transition, mental illnesses represents a
particularly complex challenge, carrying by far the highest disability burden among NCDs.(69,84)
Despite higher recent visibility among global health and development communities, pervasive
stigma and discrimination, outdated institutional practices, and organizational fragmentation
means health systems are still unprepared to adequately assess, prioritize, resource, and respond
to mental illness.(73,91)

This study analyses how nations in the Americas have responded to the challenge of mentalillness.
Based on the disease burden estimates produced in last chapter, our goal is to assess the ratio
between burden and expenditures, and analyze how allocation of spending varies in relation to
national income, as measured by Gross Domestic Product (GDP) per capita (purchasing power

parity, PPP).
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Methods

In addition to our disease burden estimates, we obtained estimates of health spending and
allocation by collating data reported to Pan-American Health Organization by governments of the
Americas and published in the World Health Organization Assessment Instrument for Mental
Health Systems (WHO-AIMS).(92) This was supplemented with other published data when missing,
or when more recent WHO-AIMS country-level data were available.(61,92—97) For countries or
territories with unavailable data for mental health spending or for fraction spent on
neuropsychiatric hospitals, we imputed the median regional value. We excluded countries missing
both data points. We also obtained country income data for 2015 from the International Monetary
Fund’s World Economic Outlook Database.(98) For a small number of island territories with 2015
GDP (ppp) data missing (n=4), and disease burden data missing (n=5), we imputed their specific
sub-regional median (i.e.: the median for non-Latin Caribbean countries). Based on these data we
obtained the following percentages and ratios:
a. Percentage of total disability adjusted life years (DALYs) attributable to mental, substance
use, and neuropsychiatric disorders
b. Percentage of total DALYs attributable to schizophrenia
c. Percentage of DALYs attributable to schizophrenia that correspond to an acute psychotic
state in the burden of disease framework severity distribution(13)
d. Percentage of government health spending allocated to mental health

e. Percentage of government mental health spending allocated to neuropsychiatric hospitals
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f. a/d = Percentage of total disability adjusted life years (DALYs) attributable to mental,
substance use, and neuropsychiatric disorders / Percentage of government health
spending allocated to mental health

g. (a-b*c)/(d-e*d) = (mental, substance use, and neuropsychiatric DALYs as a % of total DALYs
- schizophrenia DALYs * % acutely psychotic patients in severity distribution for
schizophrenia) / % of total spending allocated to MH - % of MH spending * % spent on

mental hospitals)

With respect to point (c), which is calculated in order to be used as a component of (g), the goal is
to capture the fraction of the burden that can arguably not be dealt with directly through
community-based resources. We propose two metrics of imbalance: the first one -(f)- is simply a
ratio of % of health burden to % of health spending; the second metric —(g)- factors in allocative
efficiency by including in the denominator a proxy for effective spending, which is the fraction of
spending that is available for community-based resources after deducting the fraction allocated
to mental hospitals. For this metric to be consistent, the fraction of the burden that can’t be
directly and fully treated in the community should be deducted from the numerator. One option
would entail capturing the burden that emerges from the patients that are currently being treated
in mental hospitals, who are to a large extent -mostly in LAMICS, where mental hospitals are still
the mainstay of treatment- patients with schizophrenia spectrum disorders, plus very small
fractions of patients with the most severe forms of affective disorders, frequently comorbid with
substance use or personality disorders. This option would however produce an unacceptable
overestimate of the burden not amenable to community interventions, since most of these
patients could and should be treated in the community. The burden of disease framework has
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modeled a distribution of health states by severity for most disorders.?! For schizophrenia it
provides the following distribution: 63% of prevalent cases correspond to acute schizophrenia,
which carries a disability weight of 0-778; and 37% of prevalent cases correspond to a still highly
disabling state termed residual schizophrenia, carrying a disability weight of 0-588 (disability
weights range from 0 -perfect health- to 1 -equivalent to death-). For our purpose - since YLLs are
negligible and YLDs are calculated by multiplying prevalent cases in each health state by the
disability weight-, this means that 69% of the disease burden of schizophrenia is attributable to
the acute state and 31% to the residual state. To be conservative, we have chosen to extrapolate
the full percentage of disability burden attributable to acute schizophrenia and subtract it from
the numerator, though most of this burden also could and should be treated in distributed
services, such as general hospitals or mobile crisis teams. So, our final metric of imbalance, which
factors in allocative efficiency, is in fact a conservative estimate, since the numerator excludes the
full 69% of schizophrenia burden, and considers that the remaining 31% should be treated outside

mental hospitals, along with the rest of the MINSS.

With these data points, we produced three linear regression models:

1) A regression of the percentage of total Government health spending allocated to mental health

on 2015 gross domestic product (S purchasing power parity):

In(% of government health spending allocated to mental health services,)

= By + F1GDP 2015 (ppp). + €

(subscript ¢ = country)
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2) Aregression of the percentage of mental health spending allocated to mental hospitals on 2015

gross domestic product ($ purchasing power parity):

In(% of mental health spending allocated to mental hospitals,)

= By + B1GDP 2015 (ppp). + €

3) Aregression of our metric of imbalance in efficiently allocated spending on 2015 gross domestic

product (S purchasing power parity):

In((%MNSS DALYs — 0.63 * schizophrenia DALYs)/(%MH spending — %MH spending

* 9% mental hospital spending)). = Lo + f1GDP 2015 (ppp). + €

We also produced ranked bar-charts for both imbalance ratios:

1) % of MINSS burden/% spent on mental health services

2) % of MNSS burden to be treated in the community/% of resources available for community

services.

Graphs and models were computed with Tableau 10.1

Results

Mental health spending as a percentage of government health spending

Globally, median spending on mental health stands at 2.8% of total government health spending,
while mental disorders account for 12% of total DALYs and 35% of total YLDs as per our estimations
updated to 2015.(69,84,85) Low-income countries spend around 0.5% of their health budget in

mental health services, lower-middle-income countries around 1.9%, upper-middle-income

111



countries 2.4%, and high-income countries 5.1%.(61) The median in the Americas is 2.4% and the
range is between 0.2% in Bolivia and 8.6% in Suriname, while the regional disease burden
attributable to mental, substance use, and neuropsychiatric disorders comprises 19% of total
DALYs and 34% of total YLDs. There is a significant direct correlation between national income and
government spending for mental health as a proportion of the government health expenditures

(see Figure 56).

Figure 57 shows all countries with available data ordered by how disproportionate the burden of
mental illness (DALYs) is in relation to their reported spending in mental health. There is a wide
regional variation, ranging from a burden that is 1.8 times the spending in Suriname, to 72 times
in Bolivia. The median imbalance for American countries is 6.4: the percentage of total disease
burden attributable to mental disorders is six times the percentage of health funds allocated to

mental health.
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Figure 56: Mental health spending vs. GDP per capita
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Figure 57: Ratio of % of total DALYs attributable to mental, substance use, and neuropsychiatric

disorders to % of health spending allocated to mental health, ordered from smallest to largest
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Allocation of mental health spending

We next considered allocative efficiency of spending. International guidelines and evidence
indicate that services for mental disorders should largely aim to care for people in the community,
providing integrated services in primary care and general hospitals for common mental iliness, and
community treatment and social support for severely affected individuals.(60) The fraction of

spending that is not allocated to psychiatric hospitals can be considered a suitable proxy for mental
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health allocative efficiency, since there is lack of evidence on the effectiveness of psychiatric
hospitals in managing mental iliness, they are inefficient, can lead to iatrogenic practices, and are
consistently rejected by users and advocates over concerns for human rights violations. A linear
model correlating the natural logarithm of the percentage of mental health spending allocated to
neuropsychiatric hospitals and GDP is highly significant (p < 0.0001) (see Figure 58 for model
details).

Higher income countries not only spend a larger proportion of their health budget on mental
health services, but also allocate that increasing proportion better, i.e. to mental health services
that are evidence-based and follow international guidelines, providing integrated treatment in
general health services and community support. Whereas, in lower income countries a low
percentage of spending on mental health is compounded both by a low health budget, and by
inefficient allocation within mental health services, with psychiatric hospitals capturing the
majority of funds. The median allocation to mental hospitals in the Americas is 80%.

Considering now the fraction of mental burden that should be cared for in the community - i.e.:
all the burden with the exception of a fraction of highly acute, most severely affected individuals
- divided by the spending not absorbed by neuropsychiatric hospitals we obtain a very different
ordering than when we consider only the percentage of the health expenditures spent on mental
health, without taking into account the misallocation (compare Figure 57 and Figure 59). In order
to estimate the magnitude of the compounded imbalance in spending, Figure 59 orders countries
from the lowest ratio of % of burden over % of spending efficiently allocated. The imbalance varies
two orders of magnitude: from the burden being three times the spending in the US and Canada,

to 352 and 435 times the spending in Bolivia and Haiti respectively. Indeed, a model correlating
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imbalance in effective spending as previously defined with GDP is highly significant (p< 0.0001)
and explains nearly half the regional variation in the effective spending gap (see Figure 60 for

model details).

Figure 58: Allocation of spending on mental health vs. income
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Figure 59: Imbalance in effective spending
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Figure 60. Imbalance in effective spending vs. GDP

200

)
2
(a0 ]
[e]

20

10

Imbalance in spending on MNSS (log scale

Linear model: Ln (%MNSS DALYs-63%*schizophrenia DALYs)/%MH spending-%MH spending*% mental hospital spending= -8-:2905e-05*GDP2015

O
Haiti Bolivia
OO (O Peru
) O Saint Vincent and the Grenadines
Nicaragua
O
El Salvador Barbados
Saint Lucia
J 0
Raraguay
o Q
Honduras  Deminican Republic
Montserrat- Mexico
o
Turks and Caicoss
Guyana o
Costa Rica
British Virgin Islands Antigua and Barbuda
* Brazil Argentina
Jamaica oy
Belize Suriname Chila
Uruguay
OK 5K 10K 15K 20K 25K 30K

Per capita GDP (ppp)

+5:00065. R-Squared: 0-434769. p < 0-0001

Discussion and limitations

Can‘ada

45K

United States

50K 55K

The WHO recommends that health spending allocation should be in proportion to burden, and

that there should be parity between physical and mental aspects of health care.(60,62) In practical

terms, this means that physical and mental health services should be provided in an integrated

manner, and that the percentage of spending allocated to mental health should be proportionate

to the percentage of its attributable burden. There are several challenges to operationalizing these
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concepts: (a) As we noted earlier, the DALY burden for mental disorders is usually underestimated
due to immaterial registration of deaths attributable to most mental illnesses. YLDs provide a more
even comparator for disability across diseases, but since they exclude mortality they wouldn’t be
appropriate as a single measure of overall burden. Hence, for our metric we use DALYs as
corrected per our model.(69) (b) Reporting of mental health expenditures as a percentage of total
government health spending is inconsistent across countries due to lack of a unified reporting
strategy (e.g.: which types of interventions are included or excluded; how to estimate services
delivered through other sectors, etc.); also, it does not account for private spending, which in
many countries is the main source of mental health funding. (c) Strict proportionality of
expenditures to burden would require an assumption of similar cost-effectiveness across health
interventions.

A limitation to our conclusions emerges from the nature of the data pertaining to expenditures
and allocation to mental hospitals. As was mentioned before, these data are self-reported by
Ministries of Health to the World Health Organization, and its quality is variable due to lack of a
unified reporting strategy (e.g.: which types of interventions are included or excluded; how to
estimate services delivered through other sectors, etc.); also, it does not account for private
spending, which in many countries is the main source of mental health funding. There is, however,
no comparable data source to the WHO repository, and until these quality issues are resolved, our
only option as researchers is to utilize existing sources noting their limitations and supplementing
them when possible, as is done here. Considering that the scatterplots show that Canada and the
United States stand apart from the other countries, and in order to test the robustness of our

results, we re-run the analyses excluding Canada and the US for our models, including both the
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natural log transformed and the non-transformed outcome variables. The exclusion of Canada and
the United States does not meaningfully change the results. It does increase the p values, which
nevertheless remain at or below 0.05 for all models with the exception of the non-transformed %
of health expenditures spent on mental health regressed on GDP (p=0.08). We therefore find our
results to be robust, despite the limitations of the data source.

Despite these limitations, we provided an innovative approach to assessing the imbalance in
effective spending in the Americas. The first step provides a measure of the mental health
spending gap resulting from dividing the % of total DALYs attributable to mental, substance abuse,
and neuropsychiatric disorders by the % of government health spending allocated to mental
health. A ratio of one would require equality between the proportions of disease burden and
spending. However, we must acknowledge that such equality would be largely aspirational, and
we are not aware of any country having actually achieved it. Furthermore, even though accrued
evidence points to the cost-effectiveness of a broad range of mental health interventions,(99) the
assumption of homogenous cost-effectiveness across health sectors is not grounded on evidence,
so strict proportionality is not a reasonable expectation.

In order to provide a reasonable benchmark, we can use the case of the United Kingdom’s National
Health Service as a realistic comparator of proportionate mental health spending. Despite recent
decreases in funding and services,(100) since the early 2000s the UK has achieved notable
outcomes in terms of provision of evidence-based interventions, effective universal coverage,
mental health integration in primary care, and community rehabilitation, all leading to
comparatively high user satisfaction.(101) Also, being a single payer system, the UK ratio actually

reflects the imbalance, since there is no other relevant source of spending. The disease burden of
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mental, substance, and neuropsychiatric disorders as estimated with our methodology for the UK
yields 20% of total DALYs. A recent report estimates national mental health spending to be 13% of
the Government health expenditures,(100) so our real world comparator of % of health burden/%
of health spending would be 1.5 in the UK.

We have seen that this first metric yields an imbalance in the Americas ranging from 1.8 to 72
times. Our second proposed metric provides a more accurate picture of the imbalance in spending
by factoring in allocative efficiency of mental health spending. One caveat is in order here: we
have considered psychiatric institutions as the epitome of ineffective care and inefficient
spending, with abundant evidence to support both claims. However, this generalization is unfair
to many individual institutions since it fails to capture: (a) the diversity of tertiary psychiatric
institutions, which include some highly innovative ones that transformed themselves from chronic
inpatient centers into integrated community treatment centers -such as CAMH in Toronto- or
regional excellence centers and research beacons -such as McLean Hospital in Belmont-; and (b)
the heroic efforts that many psychiatric institutions and their workers undertake to provide at
least some form of medical alternative to total abandonment or imprisonment, particularly in
regions where there is no medical alternative. Despite these caveats, we believe that our rather
blunt approach is justified -and even required- in the light of the overabundance of evidence and
guidelines supporting the abandonment of mental health strategies that revolve around tertiary
care in favor of community care and general health service integration.

Given the UK’s long-standing transformative process from segregated to integrated mental health
services -consistent with evidence, guidelines, and leading to high user satisfaction-(101) we also

consider the NHS to be a suitable real-world control for allocative efficiency. So, considering how
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misallocation affects the imbalance of spending in the Americas, our results show that the regional
median imbalance between mental health burden and spending is 33 to one, with a range of
between three and 435. Our model indicates is that there is a gap in spending significantly -and
inversely- associated with country-level income, disproportionately affecting lower income
countries (see Figure 59 and Figure 60).

This observed imbalance cannot but result in: (a) an increasing treatment gap for poorer countries;
and (b) increased private spending in mental health services, out-of-pocket spending in particular.
For example, the three to one imbalance we find affecting Canada and the United states is
consistent with recent findings establishing the treatment gap for major depressive disorder in
high-income countries to be five to one: only 22.4% received minimally adequate treatment in
high-income countries -26%, or four to one, specifically in the United States-.(102) In low or lower-
middle income countries the gap was estimated in 27 to one: only 4.7% of people in need received
minimally adequate services.

Specifically in Peru, Thornicroft et al. found that less than one person received minimally adequate
treatment every 100 persons with a valid diagnosis of major depressive disorder.(102) These
numbers are in line with our findings, which: (a) also indicate that the US and Canada show the
lowest imbalance, three to one; (b) also find Peru to show one of the largest gaps in the continent,
with a 313-fold imbalance in burden relative to efficiently allocated government spending; and (c)
the 27 to one gap they find in low and lower middle income countries is also consistent with our
American median of 33 to one. It merits further study whether the larger spending gap we found
in some instances is partially closed by private spending -leading to the 100 to 0.9 undertreatment

found by Thornicroft et al in Peru or the 27 to one in low and lower middle income. Private
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spending on mental health means mostly out-of-pocket spending, piling potentially catastrophic

economic burden upon the disease burden.

Section summary and conclusion

The priority accorded to mental disorders is rapidly increasing since the turn of the century thanks
to the focused collaborative efforts of multilateral organizations, academic partners, patient and
user advocates, and mental health workers. As we will study in detail in the Epilogue, this joint
enterprise yielded milestones such as the World Mental Health Report, the WHO mhGAP, the
Lancet Global Mental Health series, the Movement for Global Mental Health, and other initiatives
that led to a better understanding of the disease burden of mental illness and of what the
evidence-based response to it should be.(29,103—-105) Mental health is increasingly acknowledged
as a global health priority, and given its economic burden it is also beginning to be considered a
global development priority.(20,73)

Ultimately, this emergent prioritization led to its inclusion in the Sustainable Development Goals
and to a global consensus that the drive for universal health coverage should be inclusive of mental
health and wellbeing. (106) Despite this emerging global consensus, the proportion of funds spent
on mental health tends to be low and their allocation irrational, with the least effective and cost-
effective interventions receiving the largest share, particularly in lower and middle income
countries. In the Americas, mental, substance use, and neuropsychiatric disorders are the largest
sub-group cause of disease burden, both when considering disability alone and combined with
mortality: they comprise a third of total years lived with disability and a fifth of total disability

adjusted life-years.
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The health system’s response to the challenge of mental illness in the Americas shows regional
variations, most notably a correlation with national income. More developed countries spend a
larger share of their health budgets on mental health services, and allocate their spending more
efficiently, away from neuropsychiatric hospitals, towards integration of mental health into
primary care and community resources. Conversely, lower income settings compound their lack
of resources by allocating them to ineffective specialized hospitals instead of funding community
and primary mental health services, a strategy that would target not only the increasing disability
resulting from depression and common mental iliness, but also the increased mortality resulting
from severe mental illness, largely due to treatable causes that remain uncared for due to stigma,
lack of community support, and inadequately integrated health services.(53,54) The imbalance
between the burden and the effectively allocated mental health services is striking, ranging from
three times in the United States and Canada to 352 times in Bolivia and 435 times in Haiti, with a
regional median of 33. This government spending gap, which disproportionately affects lower-
income countries, can be expected to result in (a) undertreatment and increased amenable
disability and mortality; and (b) increased household-level spending, increased economic burden,

and potentially catastrophic health spending.
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Chapter 5. The burden of poverty: The toll from mental illness on the world’s poorest people

Association of the percentage of the population in poverty with group level mental illness disease

burden

We have argued in previous chapters that our modified GBD framework provides a more precise
descriptive epidemiology of mental illness; we have also detected regional and potential income-
level patterns in disease distribution, as well as an income gradient in overall mental health
spending and in efficiently allocated spending. We will now delve deeper in the relationship
between income and mental illness, through a detailed study of how the disability burden varies

as a function of poverty at the group-level.

Mental illness has a bi-directional relationship with income and wealth: poverty is a social
determinant that increases the risk of common mental illness, and mental illness itself increases
the risk of poverty.(107,108) It affects not only the individual, but also the family and the
community, and is estimated to be the first non-communicable disease (NCD)-related cause of lost
global output.(109) These facts advance the argument for making mental health not only a health
priority, but also an economic development priority. In order to achieve this, we need a nuanced
understanding of what the specific mental disorder burden profile affecting people in poverty is.
However, as with many other NCDs, most conceptualizations, research, and framing emerge from
high income countries,(110) so the goal of this section is to understand the differential distribution
of the mental illness burden in the context of poverty. Our approach to circumscribing the poorest
billion is based on the multidimensional poverty index (MPI), a widely-used metric that integrates

poverty measures from three major dimensions: education, health, and living standards (see
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details in the methods section). We will focus our analysis on 102 countries of extremely diverse
geographic and cultural contexts, and our independent variable will be the percentage of the
population with 5 or more deprivations. We expect the wide variations in poverty fractions to
inform our analysis: this work will study national disease burden data focusing on how mental

illness distribution varies in relation to the different proportions of national population in poverty.

Firstly, in the methods section, we’ll describe the poverty measure selected for this study, our
approach to disease burden analysis, and the model used to explore the association. Secondly, we
will describe the overall impact of mental illnesses in the context of poverty, and how they
compare collectively to other groups of illnesses, such as infectious diseases, maternal and child
conditions, and injuries. Thirdly, we will focus on how individual disorders are distributed in our
sample of countries, with a focus on how an increased percentage of population in poverty might
determine a differential risk for the burden of specific mental disorders. Fourthly, we’ll focus on
exploring an issue of interest in low-income settings: maternal depression and its potential impact
on infant and child health and wellbeing, with the rationale that, from a life-course and trans-
generational perspective, understanding this hypothetical link can provide an actionable target to

improve current and future health outcomes, as well as economic growth.

Methods

Poverty

Social determinants are significant factors for understanding the distribution of iliness at the

individual and at the population level. Economic factors in particular significantly influence iliness
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distribution to the extent that some authors propose the existence of an economic gradient of
iliness, with the poorest suffering a disproportionately large share of disease burden.(86,111,112)
Poverty and several related determinants, such as education, housing, socioeconomic status, and
unemployment appear to increase the risk for common mental disorders —such as depression and
anxiety-, an association that holds across age groups and gender. This correlation has been mostly
studied in high income countries, but a review focused on low and middle income countries found
consistent results.(107,111) Though determinants such as unemployment are fairly
straightforward indicators -employed-unemployed at the individual level, and % of unemployment
at the population level-, poverty is not, and its measurement in the context of psychiatric
epidemiology is controversial.(113) The money-metric conceptualization of poverty -focused on
the measurement of income or consumption- has been rightly criticized as reductionist, given the
fact that poverty is a complex determinant that can include multiple other dimensions, from
education and access to public services, to more complex assessments of living standards, social
capital, etc. Also, contextual and subjective considerations are relevant: what’s considered poverty
in a high-income country might be different from a developing country, and each person might
view her economic situation in a different light. So, the choice of metric needs to be grounded on
the study’s population and goals, and given our scope -studying the effect of poverty on national
level disease distribution- we have assessed poverty through the Multidimensional Poverty Index,
and focused our analysis on the 102 countries for which there is MPI data, disaggregated by age
and sex. The MPI integrates indicators from health (nutrition and child mortality), education (years
of schooling and children enrolled), and living standards (cooking fuel, toilet, water, electricity,

floor, and assets). For our analysis, we will study the percentage of the population of each country
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that is deprived in at least 5 of 10 poverty indicators.(114,115) Following the well-established
literature on social determinants of health, particularly the evidence of association between
poverty and disease distribution, we hypothesize that the presence of large pockets of poverty will
impact national level disease distribution, and that the impact will be correlated with the size of
the poor population. Furthermore, we hypothesize that the impact of poverty will be to some

extent disorder-specific, as well as sex and age specific.

Disease burden

For this analysis we will follow the methodology proposed in detailed in chapter 1. (68,69) Our
analysis is based on disaggregate disease burden data per country, cause, and risk factor available
from the Global Health Data Exchange.(81) We will analyze both overall and age-sex specific
disease burden to study the correlation of mental disorder disability and poverty. An important
caveat relates to how the GBD methodology produces its estimates output: in order to provide a
comprehensive set of country level estimates for all disorders, the existing data is collated and
adjusted through an integrative meta-regression framework to predict missing values.(14) This
complex and rigorous methodology has the unique merit of providing best-available estimates for
countries lacking local data, grounded in existing data from the closest countries, regions, or
globally. The downside is that we will be drawing conclusions of the correlation of poverty and
mental illness based on country level disorder-specific estimates, and the validity of such
conclusions is closely related to whether those estimates are at least partially grounded on local
data, or on data from comparable countries. To consider an extreme example: if we study the

correlation of disease x and poverty, and find an association, what would be the confidence we
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would have in the validity of such conclusion if no actual studies of disease x from low and lower-
income countries were included in the generation of the estimates? We would most likely be
capturing the effects of the model rather than a real difference. In order to account for this
methodological caveat, we extracted all GBD inputs and provide a full list of disease-specific
studies that come from low and lower-middle income countries (see Appendix 1). This allows the

reader to qualify the validity of the conclusion reached for each disorder.

Model

The general model used in the disorder-specific analysis is:

Log (Disorder YLD rate .,5) = Py + B1% of population with > 5 deprivations, s + p;Region; + €

c=country; a=age-group; s=sex

In the instances where this model was modified to produce specific analyses, the changes are
specified in the text and figures. In the results section, we present in detail the associations with a
p value lower than 0.05, and only mention summarily those with p values equal or larger than

0.05, which are interpreted as without evidence of an association.

Results

Distribution of mental illness in the poorest billion

As a first step, we will describe the disease burden distribution for the three major groupings -
NCDs; communicable, maternal, neonatal and nutritional disorders; and injuries-. In the case of
NCDs, we’ll analyze separately mental disorders and all other NCDs. There are several limitations

to high-level analyses based on aggregate data:(116) regional and country level variations are
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obscured by global results, and outcomes at the disorder-group level mask the true disorder-level
outcomes, which can move in opposite directions. For example, to say that the disability resulting
from the group of mental disorders is not correlated with poverty can mean that (a) all individual
disorders are similar across income levels, or (b) that they are all correlated with poverty, but in
different directions (some inversely, some directly correlated). Furthermore, even within specific
disorders, looking at the aggregate all-ages disability can be misleading due to what’s known as
Simpson’s reversal, where for example a consistent increase in adult age-specific burden can be
wiped out in aggregate by comparatively larger population numbers in younger age groups. Given
the age-structure of low income countries, this issue can be expected to affect analyses based on
aggregate outcomes. In order to provide a comprehensive picture of disease distribution at the
population level for the poorest billion, it is useful to start at the aggregate level, including all
disorders -not restricting the initial analysis to NCDs- and then gradually home in on specific
disorders, focusing on the age and sex distribution of disease, as well as on specific issues of

poverty that might be obscured by how disease burden is estimated.

Our sample of countries with MPI data indicate that those who are deprived in at least 5 of 10
poverty indicators sum 1.25 billion people, who belong to South Asia (54%), Sub-Saharan Africa
(40%), East Asia & the Pacific (4%), North Africa and Middle-East (1%), and Latin America and the
Caribbean (1%).(114,115) To provide an aggregate picture of the disability burden in this
population, Figure 62 presents the years lived with disability (YLDs) for our sample weighted by
the percentage of the population with 5 or more deprivations. It shows that mental disorders
account for a quarter of total disability, trailing closely the disability resulting from all
communicable, maternal, neonatal, and nutritional diseases.
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Figure 61. Disability distribution by country
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Figure 62. Disability burden in the poorest billion

Distribution of disability (YLDs) weighted by % of population in poverty
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mental disorders), 40% diseases, 29% Injuries, 6%

Figure 61 presents the disability burden by country, ordered from the lowest percentage

(Kazakhstan) to the highest percentage of the population with at least 5 deprivations (Niger). We
can see that while the burden of communicable, maternal, neonatal and nutritional diseases
increases sharply as we move down the list (the red portion of the bars), the mental illness burden
does not diminish so markedly (light blue bars). The increase in communicable, maternal, neonatal
and nutritional disorders is a well-established fact: lower-income countries have less resources
available to modify up-stream structural determinants of health, such as education, nutrition,
sanitation, and preventive interventions, all the way down to health service availability,
accessibility, and quality.(5,85,117,118) The immediate result of this inequity is that the poorest
billion is disproportionately exposed to malnutrition and infections, with particularly deleterious
effects on the most vulnerable populations, such as pregnant women and neonates. But despite
these facts, in terms of disability, aggregate NCDs more than double the disability burden of

communicable, maternal, neonate, and nutritional disorders. Several issues determine this

132



picture: on the one hand, poverty increases the population risk of NCDs through undersupply of
nutrients and relative over-supply of low-quality nutrients -a more recent challenge-. Whereas
high-income countries and high-income sectors in poor countries have access to healthier -much
more expensive- food products, the vast majority of low-income households only have the option
of either insufficient or inadequate nutrition. Also, the poorest billion is overwhelmingly rural: 88
to 96% of them, depending on the region, live outside of cities. A direct consequence of this is that
modern sources of energy are not available for heating, hygiene, and cooking, which leads to in-
house combustion of biomass for these purposes, resulting in a high burden of chronic respiratory
disease, the cause of which is unheard of in higher income settings. And finally, a large fraction of
the chronic disability in lower-income settings results from (a) preventable sequelae of infections,
such as rheumatic heart disease and cardiomyopathies, or (b) failing health systems, such as

hypertensive heart disease as an avoidable consequence of untreated hypertension-.(119)

Any approach to understanding mental disorders in low-income settings should expect to find
similarly convoluted and multidetermined pathways to disease. Indeed, lower-income countries
have a high prevalence of the neuropsychiatric sequelae of infections, most notably HIV and
malaria, but also tuberculosis, cysticercosis and syphilis. And, we can expect to find more disabling
outcomes for mental disorders in general due to the lack of services, as well as under-detection
or atypical presentations due to stigma. As was mentioned earlier, the traditional burden of
disease approach has limitations when it comes to capturing these nuances, since it is based on
relatively scarce local data from low-income countries, and relies mostly on models for
extrapolating available data -largely belonging to higher-income settings-. It provides however by
far the most comprehensive and best-available picture, so we will base our analysis on it while
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highlighting the potential limitations where present and attempting to provide supplementary

perspectives when possible.

Common mental illness

Common mental illnesses, such as depression and anxiety disorders, are the largest cause of
disability globally, and poverty has a well-established positive correlation with common mental
illness at the individual level.(107,108) Similarly frequent are personality and somatoform
disorders, which include a number of related but less well-defined syndromes involving personality
traits, relational patterns, somatic or painful complaints and self-harmful behavior that frequently
overlap with depression and anxiety but are seldom analyzed due to the methodological
difficulties mentioned in previous sections. Painful somatic complaints can mask mood and anxiety
disorders in the context of high stigma, such as can be found in most developing countries. Also,
self-harm -which shows a well-established correlation with personality and depressive
disorders(40,88)- presents a nuanced correlation with poverty, with most -but not all- studies

finding a positive correlation between poverty and suicide.(120)

Depression

In aggregate, disability rates attributable to depressive disorders -major depressive disorder and
dysthymia- appear to have a negative correlation with the percentage of the population living in
poverty, a correlation that holds when controlling for sex and region (see Figure 63 and Table 6).
However, an analysis of the age, sex, and disorder specific rates leads to a different conclusion:

disability attributable to major depressive disorder is positively correlated (p<0.05) with the
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percentage of the population in poverty for all 17 five-year age groups in all groups with the
exception of under 10, over 80, and between 55 and 59 years old. This direct correlation is driven
by men, for whom an increase can be seen in all age-groups (p<0.05), with the exception of the
under 5 group. The largest effect can be seen in men between 20 and 30 years old (p=0.001; see
Figure 64 and Table 7). Also of note, Sub-Saharan Africa tends to be more severely affected, with
most other regions showing decreased disability. We find no correlation of dysthymia burden and

poverty.

These results are highly meaningful for several reasons: Firstly, they are consistent with the body
of evidence supporting a hypothetic causal link from poverty to depression, while also specifically
tracking the brunt of this effect to working-age males. Given the fact that the poorest billion live
mostly in rural settings, several mechanisms can be hypothesized: it may be that young men are
typically the wage-earners, while women perform unpaid home labor. This might lead to young
men’s mood being more responsive to income heterogeneity, whereas women suffer a uniformly
higher -more homogeneous- depression burden. Secondly, our findings would also be consistent
with the reverse causal link: a more disabled working-age population would be less able to work
and provide an income, perpetuating the cycle pf poverty and mental illness. This cross-sectional
country-level study is not able to adjudicate which of these two processes produces the largest
effect, nor extract conclusions of individual level associations, but existing literature highlights the

importance of both.(108)
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With respect to the validity of these findings, Appendix 1 shows a relatively abundant body of
evidence: 45 data sources covering 24 low or lower-middle income countries or states (including

7 Indian States), so our confidence on the validity of our conclusion is high.

Figure 63. Depressive disorders YLD rate vs. % of the population with 5 or more deprivations
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Table 3. Depressive disorders YLD rate vs. % of the population with 5 or more deprivations,

controlling for sex and region

Depressive disorders

% of population in poverty -81.844
(1.99)*
Sex -194.492
(14.12)**
Arab states -153.137
(5.24)**
East Asia 41.790
(1.37)
Europe & Central Asia 49.129
(1.74)
Latin America & Caribbean -22.642
(0.71)
South Asia -85.677
(2.77)**
_cons 1,051.525
(32.18)**
R? 0.60
N 202

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01
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Figure 64. Log (MDD YLD rate) vs. % of the population with 5 or more deprivations, males, 20-24
& 25-29
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Table 4. Log (MDD YLD rate) vs. % of the population with 5 or more deprivations, males, 20-24 &

25-29, controlling for region

Log (MDD YLD rate)

males, 20-24 males, 25-29
% of population in poverty 0.348 (exponentiated: 1.42)  0.349 (exponentiated: 1.42)
(3.34)** (3.45)**
East Asia -0.454 -0.421
(6.62)** (6.61)**
Europe & Central Asia -0.134 -0.120
(1.88) (1.85)
Latin America & Caribbean 0.055 0.057
(0.82) (0.94)
Middle East and North Africa  -0.032 0.063
(0.42) (0.91)
South Asia -0.214 -0.147
(2.90)** (2.13)*
_cons 6.620 6.632
(113.83)** (129.02)**
R? 0.59 0.57
N 101 101

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01

Anxiety disorders

The disability resulting from anxiety disorders doesn’t appear to be correlated with poverty.

This is an unexpected result, given the face-validity of the link of poverty -and the higher exposure
of the poor to everyday plights, deprivations, and violence- with stress and anxiety, and the
suggestive evidence supporting this link.(87) With respect to the inclusion in the GBD estimates of
data stemming from low and lower-middle income countries, 14 countries or states are covered
by 18 sources, which represents a relevant source of locally grounded data. However, close
inspection of the use of sources as inputs into the model shows that two important studies,
covering precisely trauma and stress related disorders in Rwanda, and anxiety disorders in

Ugandan children and adolescents (see Pham et al, and Abbo et al, in Appendix 1), were
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considered outliers and excluded precisely due to the high prevalence found (between 20 and

30%). So, our confidence in the validity of these negative findings is comparatively low.

Self-harm and suicide

We have mentioned the importance of focusing on disability to study mental disorders, given the
fact that mortality registry for most mental illnesses is immaterial. Self-harm and suicide present
the exact opposite challenge: self-harm is mostly captured in the GBD framework through its lethal
outcome -suicide- but not in terms of its disabling effects -which are highly relevant in the context
of personality disorders and other self-harmful syndromes-. Therefore, the outcomes of interest
for us are the disability-adjusted life years attributable to self-harm, which also include the years

of life lost due to suicide.

Adult and older age-groups don’t show meaningful correlations, but both sexes under 15-year-old
show remarkable direct correlations between poverty and self-harm (p<0.001), with the largest

effect visible in boys 10 to 15 years old (see Table 8 and Figure 65).

These findings are surprising and intriguing, both because of the effect size -the largest of all
effects found for mental disorders -, and because of the early age-groups affected. Exploring the
availability of local studies, we see that there are only 5 studies covering 1 low-income country
and 3 lower-middle income countries. Also, the findings are relatively isolated -only two age-

groups-, so we consider this finding only preliminary and worthy of further exploration.
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Table 5. Log (Self-harm DALY rate, males, 10 to 15-year-old)

Log (Self-harm DALY rate, males, 10-15)

% of population in poverty 1.515 (exponentiated: 4.55)
(4.17)**
East Asia 0.221
(0.81)
Europe & Central Asia 1.061
(3.66)**
Latin America & Caribbean 0.590
(2.23)*
Middle East and North Africa  -0.405
(1.36)
South Asia 0.069
(0.24)
_cons 3.903
(16.02)**
R2 0.36
N 102

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01

Figure 65. Log (Self-harm DALY rate, males, 10 to 15-year-old)
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Somatoform pain disorders (somatic symptom disorders with prominent pain)

As we mentioned before, there is no disability burden data specific to ICD-10 somatoform pain
disorders (somatic symptom disorders with prominent pain in DSM5). In fact, there is very little
epidemiologic evidence in general for these syndromes, but the existent evidence points to
extremely high prevalence, at least in high income countries.(42,44) Our estimation for
somatoform pain disorders shows negative correlations in some specific age-sex groups. Women
show negative correlations in most age-groups after 39 years old (p<0.05), with the exception of
the 60-64 and 80+ groups. Men show a similar but earlier pattern of negative correlation between
35 and 60 (p<0.05). Given the total lack of specific data in the GBD estimations, we consider this

finding merely indicative of the need of further study.

Severe mental illness

Severe mental illnesses are among the most disabling human conditions, with schizophrenia
having the highest disability weight of all ilinesses in the GBD framework.(12) In the context of
extreme poverty, where health services tend to be lacking and stigma tends to be higher, this
translates in families and communities left to their own devices, frequently resorting to extreme
measures that involve forced seclusion and other human right abuses, which raise the issue of
improving care as one of basic social justice. Indeed, recent findings establish a significant inverse
correlation of country-level income and efficiently allocated mental health resources, which
translates in an increased treatment gap for severe mental illness in the lower income tiers.(121)
In this respect, the dramatic sequelae of medically untreated schizophrenia in the context of

extreme poverty -including withheld general health services, direct harmful practices, and
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premature mortality- should be compared to hypertensive heart disease as a consequence of
untreated hypertension or general paresis as the natural endpoint of syphilis, and thus be
considered specific indicators of health system failure, and more broadly of humanity’s

failure.(90,116)

Schizophrenia

Schizophrenia disability is negatively correlated with the percentage of population in poverty for
both men and women in all age-groups except under 15 -before age of onset-. There are two peaks
in the negative effect of poverty on disability in both sexes: an early one around 25 years old, and
a second in the oldest age groups. Of note, all these associations have a p<0.001, and the second

peak involves a more than twofold increase of the negative effect (see Table 9 and Figure 66).

Table 9. Log (Schizophrenia YLD rate) vs. % of the population with 5 or more deprivations,

controlling for sex and region

Log (Schizophrenia YLD rate)

Both sexes, 25-30

Both sexes, >80

% of population in poverty

-0.25 (exponentiated=0.78)

-0.51 (exponentiated=0.6)

(7.09)** (9.11)**
Sex 0.030 0.030
(2.71)** (1.62)
East Asia 0.357 0.255
(16.26)** (6.78)**
Europe & Central Asia 0.030 -0.026
(1.57) (0.79)
Latin America & Caribbean -0.022 -0.017
(1.04) (0.43)
Middle East and North Africa -0.108 -0.104
(4.96)** (2.80)**
South Asia 0.028 0.194
(1.13) (4.53)**
_cons 5.373 3.374
(256.37)** (93.44)**
R2 0.78 0.70
N 203 202

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01
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Figure 66. Log (Schizophrenia YLD rate) vs. % of the population with 5 or more deprivations
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With respect to the availability of local studies, there are 11 prevalence studies covering 10 low or
lower-middle income countries or states (including 5 Indian States). However, these presumably
valid findings should be carefully interpreted, since in the case of schizophrenia decreased
disability -particularly notable among the elderly- could point to an increased premature mortality
rate: instead of a signal of a burden that decreases with poverty, a signal of a burden that becomes
more lethal with poverty. Indeed, schizophrenia is correlated with premature death across income
settings, but lowest-income settings are correlated with the largest prematurity of death, with

patients dying 30 years before their peers.(53)

We have highlighted earlier that mortality due to mental iliness is poorly captured by the GBD

framework. Schizophrenia is, however, one of the few mental disorders that have deaths -and
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therefore YLLs- attributed to them. Attribution is however very low, most notably in low-income
countries: globally, in 2015, a total of 16909 deaths were attributed to schizophrenia, of which
only 235 (1.4%) were registered in low sociodemographic index (SDI, an index used by the GBD
framework) countries which roughly coincide with countries with more than 60% with the
population in multi-dimensional poverty as per our index. If we add the low-middle SDI countries
as per GBD -roughly equivalent to countries with more than 20% of the population in poverty (with
important exceptions such as India, which has >40% of the population in multidimensional poverty
butis in the middle SDI range)-, deaths due to schizophrenia amount to 1615 (10% of global deaths
attributed to schizophrenia). Despite these caveats, we will explore how the age-sex specific YLL
rate varies as a function of the fraction of the population in multidimensional poverty.
Unfortunately, our interest is precisely on countries with large fractions of the population in
poverty, where the available data is not only scant (i.e.: 235 deaths in all low SDI countries), but
also where the YLL rate varies widely from country to country. Including all the countries in our
dataset, the scatter plot shows that two different distributions seem to overlap: an almost vertical
distribution for countries with nearly zero % of the population in poverty, and a horizontal -

potentially positive one- for poorer countries, plus some outliers (see Figure 67).
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Figure 67. Full set of countries, years of life lost due to schizophrenia vs. % of population in poverty

20

Region
B EAP
18 ECA
W AC
MENA
16
+ M sA
n SSA
% e}
=14 o
L]
u
a
>
a9 12
=
=
o
2 0
£ 10
e
-
-}
>
T o o]
2 8
a
= (o]
[=%
o
NGO
= (&)
(v
wv
Q
. 3
o © 5
2 & o, ©
o) o o
o o o O o 0o Ie}
0 o o

.............

% of population with 5 or more weighted deprivations

If we restrict our observations to countries with 20% or more of poor population in order to
capture the horizontal part of the distribution, and exclude 3 outliers (with YLL rates further than
two standard deviations from the median) the sign of the correlation becomes positive for overall
and age-sex specific rates, but with large p values (p>0.1) with the exception of the YLL rate for
males between 25 and 30 which is positively correlated with the % of the population in poverty,

with a p<0.05 (see Figure 68).
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Figure 68. Countries with 20% or more of the population in poverty
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Schizophrenia YLD rate, males, 25-29 = 2.99698*% of population with >5 deprivations + 0.521997. p<0.05

Given the caveats mentioned earlier and the existing literature, our interpretation of these
findings is that the county-level burden of schizophrenia is lower in terms of disability as poverty
increases, but with this decrease potentially due to an increase of the lethality of the burden,

mainly due to decrease of available adequate care.(53,121)

Bipolar disorders

Bipolar disorder disability does not show overall or age-sex specific correlations with poverty, with

the exception of a negative correlation for women older than 60 (p<0.05).
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There are only four sources of data for bipolar disorders covering two low-income countries and

two Indian States.

Substance abuse and eating disorders

Alcohol use disorder

Alcohol use disorder disability does not show overall nor age-sex specific correlations with poverty.

Drug use disorder

We find a large negative correlation in both sexes for all age-groups (p<0.05), with the exception
of women under 15 years old. The largest effect can be seen in males under 40 and over 70

(p<0.003).

There are 24 data sources covering 23 low and lower-middle income countries or states (including

4 Indian States), so our confidence in this finding is high.
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Table 6. Log (Drug use disorder YLD rate) vs. % of the population with 5 or more deprivations,

controlling for sex and region

Log (Drug use disorder YLD
rate, males, 25-30)

% of population in poverty -1.400 (exponentiated:
0.25)
(4.95)**
East Asia 0.141
(0.79)
Europe & Central Asia 0.276
(1.53)
Latin America & Caribbean -0.109
(0.64)
Middle East and North Africa  0.583
(3.01)**
South Asia 0.127
(0.65)
_cons 5.775
(40.14)**
R2 0.54
N 101

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01

Eating disorders

We found large negative correlations (p<0.001) in both sexes in all age-groups, with the largest

effect in young and middle-aged females.

There is, however, only one study covering prevalence in low or lower-middle income countries,

so we deem these findings preliminary and worthy of further investigation.
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controlling for sex and region

Table 7. Log (Eating disorder YLD rate) vs. % of the population with 5 or more deprivations,

Log (Eating disorder YLD rate,
females, 40-45)

% of population in poverty

-1.881 (exponentiated: 0.15)

(9.99)**
East Asia -0.132
(0.96)
Europe & Central Asia -0.242
(1.77)
Latin America & Caribbean 0.097
(0.73)
Middle East and North Africa -0.324
(2.18)*
South Asia -0.319
(2.18)*
_cons 3.316
(28.66)**
R2 0.73
N 102

Omitted: Sub-Saharan Africa * p<0.05; ** p<0.01

Disorders with onset during childhood

Attention deficit and hyperactivity disorder and autism disability do not show overall nor age-sex
specific correlations with poverty. Conduct disorder disability does show a negative correlation for
boys between 5 and 15 (p<0.05). Intellectual disability shows an overall negative correlation in

men older than 45 (p<0.05).

There are 10 studies covering conduct disorders in 10 low or lower middle income countries and

territories (including 7 Indian States), so our confidence in these findings is moderately high.
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Neuropsychiatric disorders

Of the neuropsychiatric disorders that we include in the mental disorder burden, only epilepsy

shows a correlation with poverty. Alzheimer, migraine and tension-type headache do not.

Epilepsy

Epilepsy disability shows a positive correlation in most age-groups when controlling for sex and
region (p<0.05), with the exception of the 45 to 64 age groups (0.08>p>0.059), and 10-15 (p>0.1).
There are 101 studies covering 47 low or lower-middle income countries or territories (including

13 Indian States), so our confidence in these finding is quite high.

Maternal depression and child health

Maternal depression, frequently undetected and untreated in low-income settings, can have
catastrophic consequences both for the woman and the child, constituting a potential risk factor
for increased severity of infant and child sequelae produced by neonatal disorders, nutritional
deficiencies and infections.(122) In order to explore this issue with our dataset, we studied the
correlation of the combined burden rate for children under 5 years old with the YLD rate for

women between 10 and 44 years old, overall and by 5-year groupings with the following model:

Communicable, neonatal, nutritional, under 5 year old DALY rate .
= By + B, Depressive disorders female YLD rate ., + ,% of population with

> 5 deprivations, + €

Interestingly, we found a small positive correlation between major depressive disorder disability
burden in women of child-bearing age and under-five disability and mortality resulting from

neonatal, nutritional, and common infectious disorders, even when controlling for % of population
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in poverty (p<0.01). Of note, we also find that this positive correlation has a U shape, with larger
effects in the youngest and oldest potentially fertile age-groups, and the lowest during peak-
fertility (20-24), lending additional plausibility to the association (see Table 12).

With respect to the local grounding of these findings, we’ve already mentioned that there are 45
data sources covering depression in 24 low or lower-middle income countries or states (including
7 Indian States); also, data sources for group 1 disorders prevalence in low and lower-income
countries are quite abundant (in the hundreds) so from that perspective we believe the findings
are adequately grounded. A limitation is that we are looking at associations of a proxy variable
(depression disability in women of child-bearing age for maternal depression) with the variable of
interest (under 5 combined burden due to communicable, neonatal and nutritional disorders);
however, the low p value (<0.01) plus the U-shaped association and its implications -that an
increase in depression disability is particularly harmful for age-groups that already carry a
biologically-determined higher risk for pregnancy outcomes- seems to support the face-validity of

our proxy variable and the association.
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Figure 69. Log (Communicable, child & nutritional disorders DALY rate, both sexes, <5 years old)

vs. depression YLD rate, women, all groups 15 to 39 years of age
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Table 8. Communicable, child & nutritional disorders DALY rate, both sexes, <5 years old) vs.

depression YLD rate, women, all ages 15 to 39 and by 5-year group

YLD rate Communicable, neonatal, nutritional, under-5-year-old DALY rate

Maternal 48.746

depression (2.73)**
(overall)

Maternal 141.719

depression (2.58)*
(10-14)

Maternal 53.689

depression (2.48)*
(15-19)

Maternal 37.232

depression (2.28)*
(20-24)

Maternal 43.124

depression (2.56)*
(25-29)

Maternal 49.600

depression (2.89)**
(30-34)

Maternal 53.996

depression (3.20)**
(35-39)

Maternal 54.007
depression (3.16)*
(40-44) *

% >5 | 172,466. | 168,837. | 172,395. | 175,230 | 174,523 | 172,649 | 168,811 | 165,54
deprivations 644 9 994 .299 581 291 .307 0.7

(15.97)* | (15.22)* | (15.60)* | (16.28)* | (16.40)* | (16.22)* | (15.49)* | (15.04)

* * * * * * * * %

R? 0.78 0.79 0.78 0.78 0.78 0.78 0.79 0.79

N 102 102 102 102 102 102 102 102

* p<0.05; ** p<0.01

Discussion and limitations

We provide an exploratory picture of the potentially significant correlations between group-level
poverty and disease burden for specific illnesses including major depressive disorder,

schizophrenia, drug use disorders, eating disorders, suicide, epilepsy, and intellectual disability.
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Most notably, we find that rates of major depressive disorder increase with poverty due to
increased burden in men at the group level. Also, we find an increase in under-five combined
disease burden resulting from communicable, nutritional and neonatal disorders, directly
correlated with rates of depression in women of child-bearing age as a proxy for maternal
depression. We also find that schizophrenia related disability shows an inverse correlation with
poverty. We interpret this as the result of increased mortality for schizophrenia in low-income
settings, which can be understood in the light of a growing body of evidence showing that in lower
income settings resources for mental health are comparatively scarcer and less-well allocated,
leading to premature mortality.(53,121) These results strengthen the evidence linking poverty
with an increased risk for common mental illness, most notably for depression. At the same time,
they are consistent with the notion of a vicious cycle mutually reinforcing depression and poverty,
with depression itself a cause of decreased individual and societal economic output, and of
increased expenditures. Our approach has two main limitations: (a) since our findings refer to
group-level associations, they should be carefully interpreted in the light of existing and future
knowledge regarding the impact of social determinants on people’s mental health at the individual
level, and the mechanisms through which this impact translates to the population level; and (b)
we have produced multiple tests stratified by age-group, which increases the risk of false positives.
We have therefore not assigned arbitrary significance cutoffs, but provided the p values for the
reader to judge each specific conclusion. A substantive body of scholarship highlights the need to
interpret exploratory findings and their p values in the light of prior knowledge and plausibility of
the correlation, rather than by dichotomous significant/non-significant classifications.(123-125)

Indeed, the pertinence of correcting for multiple tests by adjusting down a has been questioned
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due to its tendency to obscure real differences, and our approach -acknowledging the multiple
tests performed and providing the individual p values- has been recommended instead.(126)
Considering previous knowledge, the locally grounded nature of the relevant evidence, and the
non-isolated nature of the findings, our results provide a meaningful picture for a number of highly
relevant disorders. Also, they are potentially significant given the extremely low p values. Of note,
the p value of the association of percentage of the population in poverty with: depression disability
in 15 to 35-year-olds, adjusting for sex and region, is 0.001 or lower; with schizophrenia in all age-
groupings -above age of onset- is <0.001; and of the overall association between depression

disability in females of child-bearing age and under five combined burden is 0.006.

Conclusion and section summary

Significant efforts have been made over the last decades to detect, treat, and prevent infectious
diseases, which were at the time -and still are in some countries- the largest cause of disability.
Health systems in poor countries were selectively strengthened to detect and treat for example
HIV, but no comparable effort has been made with regards to NCDs. In the case of mental illnesses,
health services in low income countries are still poorly prepared, and in many cases non-existent.
We show that country-level depression disability seems to be particularly burdensome during the
working years in low-income countries, placing a dramatic constraint on productivity and
therefore on development and economic growth. Furthermore, we find a direct correlation
between poverty and overall major depressive disorder (p<0.005), with the largest effect for the
group of young men (p<0.001). The demographic dividend -the ability of developing countries to

reap the benefits of a bulging young population due to decreased child mortality(127)- is
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conditional on a population able to work and raise healthy children, so large causes of disability
for working and child-bearing age-groups are particularly relevant in the context of poverty.

In summary, these findings offer a potentially high-value target for health systems strengthening
in low-income countries: depression rates in young people as a group increase with poverty; this
increased disability further prevents economic growth both directly -through reduced output- and
trans-generationally -through increased death and disability of infants and children in areas of
higher depression rates in women of child bearing age-. The ecological nature of our study
precludes individual level conclusions, but we provide a picture that includes data from a
substantial subset of countries (n=102) and a large number of age-sex-specific group-level unique
observations (n=3447). With a focus on the poorest billion people, we test the hypothesis that
group-level disease distribution will be a function of the relative size of the pockets of poverty.
Our findings, most notably for major depression and schizophrenia, are supportive of existing
individual level findings. Programs aimed at prevention, detection and treatment of major
depressive disorder in young men and women seem to present the highest value target from an
economic development perspective. Our results also highlight another high value target, this one
from an ethical perspective: severe mental iliness includes one of the most disabling of all human
conditions, schizophrenia. Neglect of these patients in low-income settings leads to increased
premature mortality, artificially decreasing subsequent county-level disability. Programs aimed at
the detection and treatment of schizophrenia in the community offer a direct path to reversing

this indicator of health systems -and humanity’s- failure.
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Epilogue. The burden of change: The global governance and health systems challenge of meeting

the disease burden of mental illness

In previous chapters I've reviewed current methods to estimate the disease burden of mental
illness; provided a detailed critique of the GBD methodology, inasmuch as it leads to
underestimates; provided a framework to partially correct that underestimation; applied that
framework to building locally grounded burden estimations through modeling that allows for
improving them when additional data is available; studied how country-level burden varies across
regions and sub-regions; analyzed how burden distribution varies with country-level income data,
and also with age-sex specific multidimensional poverty; and how country income level largely
determines how well-resourced mental health services are, and how well-allocated spending is.
The data presented so far highlights the enormous fraction of total combined and disability burden
that can be attributed globally to mental iliness: mental disorders accrued 12.4% of global DALYs,
and 35.9% of global YLDs in 2015. The largest fraction of this burden can be attributed to major
depressive disorder, which mainly affects working-age populations, placing a major constraint on
economic development. In summary, our evidence sustains the notion that mental disorders
should be not only a health but also a development priority.

So, in the context of transitioning from the Millennium Development Goals (MDGs) to the
Sustainable Development Goals (SDGs), | will focus this final section on the challenge of improving
the global response to mental illness. We have made the case that disability and multi-morbidity
constitute the bulk of the disease burden globally.(27,128) Non-communicable diseases have
received increased attention, mostly focused on cardiovascular disease, stroke, cancer, and some
of their associated risks factors, such as obesity, metabolic syndrome, diabetes, and smoking. Still
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relatively absent from global priorities is the group of mental illnesses, despite accounting for 11
times the disability associated with cardiovascular disease and stroke. Underestimation, along
with pervasive stigma and other factors we will address below, leads to insufficient funds and
inadequate services. As was highlighted earlier, national spending on mental health ranges from
0.5% of health budgets in low income countries to 5.1% in high income countries (as a group), with
a global median of 2.8%. Similarly, of the $372 billion disbursed in the past 15 years as
development assistance for health (DAH), only 0.4% went to mental illness.(69) Compounding the
lack of funds is their misallocation: 60 to 90% of funds go to stand alone neuropsychiatric hospitals,
against all existing recommendations and evidence.(69) We have also shown that this
misallocation gets worse the lower the income level is, highlighting the importance of globally set
guidelines and priorities intending to counter this pervasive trend. The result of this untreated
burden goes well beyond mental health: outcomes of frequently co-occurring conditions such as
pregnancy, cardiovascular disease, cancer, diabetes, and HIV are sub-par, and the direct and
indirect costs to society, estimated at $2.5 trillion for 2010, top the rank in terms of economic

losses due to decreased national output.(109)

The multi-determined social neglect of mental illness

The causes of this social neglect are manifold, including the following:
An outdated framework: Mental illness has historically been considered a manifestation of moral
or spiritual failure, and though these views are scientifically discredited, there is a pervasive

tendency to view mental illness as fundamentally different from other ilinesses, with a separate
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etiology and a segregated approach to treatment. This segregation, spanning the conceptual,
clinical, and delivery levels, is arguably at the root of its neglect.

Stigma and discrimination: Stigma and discrimination persist at all levels, literally adding insult to
injury for the mentally ill. Self-stigma leads to underutilization of services; practitioners provide
sub-par medical care, leading to increased mortality from treatable physical conditions;
communities put barriers to integration, and decision-makers consistently prioritize other health
areas.(24,129)

Insufficient social mobilization: Unlike with maternal and child health or HIV, society hasn’t
identified the care for the mentally ill as a priority, so it fails to demand services in force through
petitioning, advocacy, and mobilization.

Underestimated burden: Epidemiologic data is insufficient and, as we have shown in previous
chapters, disease burden estimations traditionally downplay mortality and morbidity resulting
from mental illness.(69) Furthermore, the welfare loss associated to mental illness, plus the
resulting family and economic burden are seldom considered despite mounting evidence placing
it above all other groups of illnesses.(109) This leads to downplaying the stakes involved in
persistent inaction: catastrophic personal disease burden, broken families, decreased economic
output, and increased social suffering, all partly amenable to evidence-based cost-effective
interventions.

Unclear policy package: Despite the well-established effectiveness and cost-effectiveness of
scalable mental health interventions,(73,130,131) there are inconsistent messages respect to
which are the best-buy interventions and the best policy path to achieve universal coverage

inclusive of mental health.
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Inadequate inter-sectoral coordination/governance: There is insufficient dialogue with other
health and non-health sectors, insufficient coordination between initiatives within the global
mental health field, and even silo-functioning of global mental health initiatives within large
academic organizations. As a result, mental health lacks the organization, visibility, and political
support achieved by other areas such as HIV and maternal/child health.

Insufficient funds and resources: Funding is disproportionately scarce in relation to burden. In the
zero-sum game of national budgets and DAH, fragmentation in the face of the better-organized
advocacy and consistent messages from other sectors, results in sidelining of our field.
Inadequate services: As we have shown, neuropsychiatric hospitals still receive the lion’s share of
domestic budgets in most low and middle income countries. In fact, country-level income by itself
predicts nearly half the variation in: (a) the share of health expenditures allocated to mental
health; (b) the share of spending captured by neuropsychiatric hospitals; and (c) the disproportion
in effective spending as reflected by our proposed metric of imbalance between burden and
spending (see chapter 4). In higher income countries, lack of parity with general health, regional
polarization, and other inequities also pervade mental health systems. Recent models of care,
including psychoeducation, self-care, and integration in general health services for common
mental iliness, and a stepped model of community treatment for the more severely affected are
insufficiently diffused despite an adequate evidence base regarding effectiveness, cost-
effectiveness, and scalability.(131-133)

Effectively tackling this complex web of determinants will demand a concerted global effort,
comparable in many aspects to the one that took place in the last decades of the 20t century to

prioritize the fight against AIDS. In terms of actors, the prioritization of mental health needs to
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involve, to some extent, the full range of stake-holders: people with mental illness; family
members and advocates; mental and general health practitioners, as well as other specialists and
their associations; academia, including students, researchers and professors; policy and decision-
makers, including line bureaucrats and elected officials; private donors; national governments;
and bi-lateral, multi-lateral and hybrid organizations, initiatives, or partnerships. This ever-growing
cadre of global stake-holders reflects the fact that the status of health as an issue of public interest
has shifted during this century. Accompanying the increasing pluralism of actors, there has been
a massive influx of funds towards the health sector, both in the form of development assistance
for health (DAH), and Government expenditures. DAH increased from USS5.7 billion in 1990 to
$36 billion in 2014, and Government expenditures on health in low and middle income countries
increased from around USS$175 billion in 1995 to US$759.7 billion in 2010.(57) The unprecedented
nature of the health transition, leading to what is known as the triple burden -consisting of the
unfinished agenda of communicable, maternal, child, and nutritional disorders; plus the emerging
NCDs; and the health challenges resulting from globalization-, necessitates a similarly complex
health system response, including innovations in financing, system design, and delivery of health
services. Indeed, health has lost its previous low-politics status given its newfound gravitas in
matters of global and national security; its impact on economic development plus the funds it
commands for services; and concerns related to the human rights of affected populations. Mental
disorders embody several of these challenges: youth disaffection frequently occurs with the
backdrop of common mental disorders, making adolescents and younger adults vulnerable to
capture by extremist worldviews; globalization produces its own set of global mental health

concerns, most notably around refugees, displaced, and violence-torn populations; mental
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disorders cause the largest economic impact of all NCDs in terms of lost output; and generate
significant human rights concerns, mostly around still pervasive and outdated treatments for
severe mental illness. Given the breadth and complexity of the challenge, a global governance
framework can help guide our analysis.

In order to better define the global challenge of prioritizing mental health, we will study (a) the
field’s recent history, as well as (b) the history of a comparable global health challenge, with the

goal of illuminating how the social process of prioritization occurs -or fails to do so-.

Previous approaches in the global mental health field

There have been several initiatives in the past that pursued the goal of prioritizing mental illness.
| will focus on some of the most impactful actions of the current century, which capture both the
wide array of stake-holders that energized this renewed push, as well as the varied forms these
initiatives can take. Table 9 highlights some key features that might explain both their impact and

their constraints.

Table 9. Global mental health (GMH) initiatives during this century

Name, year Type Organizational | Stake- Output Target Funding Epicenter
characteristics | holders audience source

Mental WHO-led Telic, durative | WHO, Mental Policy WHO and Geneva,

health partnership collaboration. | academia, Health Atlas; | makers, partners Switzerland

Report, 2001; NGOs mhGAP practitioners

Mental manual; pilot

Health Atlas, and scale-up

2001; mhGAP projects

Action WHO-AIMS

Programme,

2002 & 2008
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Table 13. Global mental health (GMH) initiatives during this century (Cont.)

Lancet Series | Journal Telic, Academics, Series of Academia, The London, UK
on GMH, series punctual advocates papers on practitioners | Lancet
2007 & 2011 collaboration GMH
of academics
convened by
1st tier journal
Movement Network of Open-ended, Academics, Newsletter; Policy- Self- New Delhi,
for GMH, individuals durative practitioners, | Biennial makers, funded India
2008 and collaboration. | advocates, Summit advocates, (Rotating
organizations | No budget. people with people with Secretariat)
Ml Ml
Grand Partnership Telic, NIMH, List of Academia NIMH, Bethesda,
Challenges in | between punctual donors, priorities for Wellcome | US
GMH, 2010- NIMH, collaboration academia MH research Trust
2011 academia, of academics based on
and donors convened by expert
NIMH. opinion;
Funded by published in
partners. Nature
Mental WHO Telic, durative | Policy- Diffusion of Policy- WHO Geneva,
Health Action | Assembly WHO makers, published makers, Switzerland
Plan, 2013- Declaration initiative academia, plan, follow- | academia,
2020 and Plan advocates up through advocates
Secretariat,
periodic
reports to
following
WHASs
Mental Partnership Telic, durative | Practitioners, | Online Practitioners, | Grand Geneva,
Health between collaboration. | policy- repository of | policy- Challenges | Switzerland;
Innovation academia Funded by makers, evidence on makers, Canada, London, UK
Network, and WHO external users, MH users, other
2013 donor. researchers, innovations researchers, donors
donors aimed at donors
improving
quality and
coverage
Mental Collaboration | Telic, WHO, WB, Committing Decision- WSB, Washington,
Health between punctual policy- funding makers, individual us
Summit, WB, WHO, collaboration. | makers, agencies and | policy donors
2016 and Funded by academia, governments | makers
academia WB and advocates to prioritize
donors. MH

These 15 years of intense work seem to stem from the Call for Action and Mental Health Report
that the WHO’s 54 World Health Assembly formulated in 2001.(134) The WHQ’s Mental Health
Global Action Programme (mhGAP) followed suite, with an ambitious 5-year plan to lead a

partnership including other UN agencies, donors, academia, governments and the civil society,
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focusing on advancing four broad strategies: gathering information, integrating policy and service
development, advocating against stigma, and enhancing research capacity.(135) Some of these
strategies were already in place and continued to evolve, such as the WHO Mental Health Atlas,
which gathers and provides national level data, and some emerged anew, such as the WHO-AIMS,
a tool for assessing mental health systems. 7 years later, the mhGAP was re-branded as the Mental
Health Gap Action Plan, a manualized primary care approach to neuropsychiatric conditions in low
income countries.(103) It was accompanied by demonstration projects resulting from
collaborations between the WHO, NGOs, academics, and local governments. Also during this
period, high-income countries such as the UK implemented comprehensive mental health policy
and service transformations. Considering that the UK framework and guidelines were published
between 1999 and 2001,(136) the most likely scenario is that these processes were both
expressions of an evolving mental health field, rather than the effect of one on the other. Also
unclear is the footprint of these WHO initiatives in the donor community: they are present in the
initial call to action, but absent from later references. More defined is the impact on academia: in
2007 -with an iteration on 2011-, The Lancet Series on Global Mental Health provided increased
visibility to the field, spurred widespread academic collaborations, the creation of specific
university programs, and the prioritization of certain topics -such as stigma, delivery platforms,
integration in general health, and others-.(29,91) It also resulted in the creation the following year
of the Movement for Global Mental Health, a more organic, grassroots-type collaboration that
includes academics, practitioners, advocates, and persons with mental illness.(137) Again, it is
impossible to adjudicate causality: most likely all these initiatives built on and supported one

another, creating an increasing momentum for change. The 2010 Grand Challenges in Global
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Mental Health initiative was led by the largest research funding agency in the world: the US
National Institutes of Health.(132) After previous Grand Challenges rounds addressing global
health (2003), and non-communicable diseases (2007), the NIMH led this research collaboration
specifically citing the impact of the Lancet series, and garnering support from donors such as the
Wellcome Trust -but not the Gates Foundation, despite previous involvement in the launching of
the 2003 Grand Challenges in Global Health initiative-. In 2013, the WHO picked up the gauntlet
and launched a Mental Health Action Plan 2013-2020, which besides offering frameworks,
priorities, and targets, entailed periodic reporting to the World Health Assembly.(60) Also in 2013
the Mental Health Innovation Network was created, a collaboration between WHO and academia
that offers an accessible and user friendly online repository of innovations.(138) It was funded by
Grand Challenges Canada, one of the few relevant national funders -along with the National
Institutes of Mental Health, US- that prioritizes mental health. Lastly, the World Bank and WHO
co-hosted a Mental Health Summit in April 2016, co-chaired by Harvard’s Professor Arthur
Kleinman, WB President Jim Kim, and WHO Director General Margaret Chan, and supported by a
working group comprised of global experts. One of the innovative aspect of this initiative is the
direct engagement of financial stake-holders, such as the WB Head, Finance Ministers, and donors.
What can we conclude about these initiatives? First, that the progress has been incremental. Also,
that some actors -such as WHO and academia- are an enduring source of innovation and advocacy:
they provide the motivation and tools that have gradually increased awareness, coverage and
quality of care. Other actors, however, seem harder to engage: Governments in LAMICS and
donors -with exceptions- still ignore mental health. The result is enhanced inequality: in the

absence of Government funding, DAH is essential; and in the absence of both, the last resort is
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out-of-pocket payment, a non-starter for impoverished populations. Despite these pitfalls, it is
clear that the global response to mental illness is improving. But given the everyday human toll of
untreated mental illness, key questions come up: is it possible to increase the pace of change? Is
there an actionable strategy that would put in place the global governance mechanisms needed

to further improve awareness, quality, and coverage?

Learning from a successful experience: the global response to HIV

As mentioned before, key determinants of the current neglect of mental illness globally are
outdated frameworks, stigma, lack of social mobilization, poor coordination and governance,
insufficient funds, inadequate services, and lack of policy clarity on platforms to deliver effective
treatment at scale. The more salient difference with HIV is that whereas the burden of mental
illness is undercounted and remains out of the public eye, the dissemination of HIV and AIDS led
to widespread panic. Other aspects are, however, comparable: as we have shown throughout this
work, standard metrics currently underestimate the burden of mental iliness; likewise, before the
90s there were no reliable metrics to gauge the impact of HIV and compare it across disorders and
regions. All the other determinants we highlighted for mental illness were also present during the
challenge of addressing the AIDS epidemic in the 90s: outdated and stigmatizing frameworks to
understand the social and behavioral aspects of infectious diseases; initial lack of mobilization,
coordination and governance; and inadequate funding, service delivery, and policy
recommendations. There are of course countless differences both in the type of iliness and the
response needed, but given the paucity of models for understanding major global shifts in the

social perception of health challenges leading to the creation of innovative governance
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mechanisms, | will focus on the experience of how the AIDS challenge was addressed, looking for
clues that can inform today’s mental illness conundrum.
Box 10 provides a brief overview of the HIV case, and Table 11 highlights the similarities and

differences of both responses.
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Box 10. The Global Governance Challenge of HIV

Several factors converged in the late 1990s and early 2000s that led to a sea change in the
global response to AIDS, among them:

e The establishment of a set of health metrics -the global burden of disease model- that
pointed to infectious diseases as the top health priority;(19)

e The World Bank’s 1993 World Development Report, which made the case for Investing
in Health based on those health metrics;(141)

e The impact of this report on global donors, most notably Bill Gates, who credits it with
his decision to focus his new philanthropy -the Gates Foundation- on global health;

e The consolidation, in 1996, of an effective combination treatment strategy;

e The Millennium Development Goals, launched in 2000 by the UN, including a
commitment to fight HIV (Goal 6);

e The unique 2001 UN session on HIV/AIDS, where Presidents pledged $7 to $10 billion
annually by 2005;

e The creation in 2002 of the Global Fund, an innovative hybrid organization created to
fight HIV, TBC and malaria;

e The 3 by 5 commitment by WHO and UNAIDS in 2003, setting the global target of
providing 3 million people in LAMICS with treatment by 2005;

e The 2003 US President's Emergency Plan for AIDS Relief, pledging 15 Billion dollars to
treat HIV in Africa.

Though impossible to locate on a timeline, a key achievement was the reduction of social
stigma and the consolidation of a moral discourse to support the need to care for the sick:
from the early pink plague to today’s chronic condition, countless advocacy and education
campaigns, books, movies and other instances of popular culture are to be credited for
changing the social perception of HIV. Of particular importance, the surge of a moral
movement with epicenters in highly-educated and active gay communities in the US, Europe,
and Australia, quickly galvanized diverse groups of activists into highly effective organizations
such as the AIDS Coalition to Unleash Power (ACT UP). Key ingredients were the ability of
early activists to understand and diffuse the science behind HIV and its treatment, as well as
the political economy of health and illness, particularly the global vested interests of
pharmaceutical and regulatory organizations. Of note, the broad ideological spectrum of the
emerging moral discourse allowed both secular and religious worldviews to converge, and
mobilize massive social support and funds. It can be hypothesized that the tipping-point -from
a global prioritization perspective- was this convergence of disparate ideologies: (a) the
academic and economic rationale underlying the WB report -based on HSPH-designed
metrics-, which mobilized Bill Gates and his foundation, with (b) the religious conviction that
unpredictably spurred George Bush into action with PEPFAR, which he characterized as “a
work of mercy” to help the people of Africa, and which effectively signaled to the world that
the war chest proposed by UN Secretary General Kofi Annan would be stocked for the long
haul.(144)
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Table 11. HIV vs MH

UN-Global | WHO WB Private Donor Disease Public | Communi
commitme Donors, Countrie | burden (% | Health | ty
nts Hybrids s of DALYs) Field
HIV, Main focus | Strong Strong Strong All Infectious | Strong | Reduced
2000 | of MDG 6 engagementin | engageme | engagement | major diseases: suppor | barriers
(1 of 8); technical ntin in advocacy donors 1stin t for to
Funding support and technical and funding. | strongly | 1990 focus integrati
pledges; advocacy support, Global Fund. | engage onHIV | on
Personal advocacy d
advocacy and
by UN SG financing
Kofi Annan
Ment | Partial Strong Mild Mild Canada, | 2ndin Ambiv | Persisten
al focus of engagement in | engageme | engagement | GACD, 2015 alence | tbarriers
llines | SDG 3 (1 technical ntin in advocacy, | others (undercou | on to
s, of 17); No | support and technical scarce (0.4% nt-ted focus integrati
2017 | funding advocacy; support, funding. No | Of all DALYs; on on
pledges World Health advocacy, | hybrid DAH) clear 1stin | mental
Day '17: potential organization YLDs) iliness
Depression financing

The main difference is that AIDS presented an urgent challenge that could not be ignored, mainly
due to its puzzling origins, its rapid spread, and its lethality. And on the response side, once an
effective treatment became available, the question focused mostly on designing and financing
appropriate delivery platforms. Conversely, mental iliness has been around -literally- forever; its
burden is mainly due to disability, not mortality; and treatment is multifaceted, including
pharmacology, psychotherapy, and support for community integration. The perceived complexity
of the interventions for mental illness coupled with the traditionally segregated approach to it lead
to lack of engagement, even from public health officials and the medical profession. Focusing on
the non-health actors, we notice that -until recently- there is a lack of interest on mental illness
from economic decision makers, donors, and the World Bank. Whereas unprecedented funding
was committed early on for HIV, funds for mental health have so far barely trickled. The compelling

case for HIV presented in 2001 by Kofi Annan -the need to create a global war chest pooling
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unprecedented funds- led to the creation of the Global Fund, which revolutionized the way DAH is
pooled and disbursed. The case for a war chest for mental iliness has not been made, and there is
no organizational equivalent to the Global Fund. The comparison also indicates that with respect
to advocacy and aspirational goals, mental illness does not command the urgency and monopoly
of attention garnered by HIV: as was mentioned before, it has accompanied humanity since time
immemorial, and has been ignored, stigmatized, or punished for most of that time. Though it was
included in the SDG 3 dealing with health -addressed in 2 of 13 targets vs. 1 for infectious diseases-
, the galvanizing power of the MDG 6 will hardly be repeated. Finally, most societies have
embraced people with HIV. The stigma, discrimination, and outright segregation that met the
initial outbreak has been, though not fully, superseded by social acceptance and support for
integration of people with HIV into everyday life, such as in school, work, and housing. Stigma
against people with mental illness is still pervasive, and surveys across the world show the general
public still discriminates them.(22,23,139) Treatment remains largely segregated, and meaningful

work or housing integration is the exception rather than the rule.(90,140)

Next steps to improve the global response to mental illness

The involvement of the World Bank (WB) in the early stages of the AIDS epidemic, through a report
that provided the health metrics necessary to understand and gauge its impact cannot be
overestimated (see

Box 10).(141) Though not directly comparable, in April 2016 a potentially meaningful step was
taken toward prioritizing mental health in the global agenda: the WB co-hosted with WHO a

Mental Health Summit during the WB-International Monetary Fund Spring Meeting, making the
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case that mental health was a global development priority. The question is whether this will
represent another incremental advance, or if it offers -in the sense of Kingdon(142)- a policy
window for a qualitative leap in terms of decision-maker prioritization, impactful partnerships,
societal awareness, increased funding, and service scale-up. Achieving meaningful advances on
these fronts is by no means guaranteed, but the Summit presented the unique opportunity of
making the economic case directly to financial stake-holders and donors, and a more compelling
case for service integration to the public health and medicine fields, with the WB and WHO as
underwriters.

The most conspicuous absence in the response to mental illness has been funding (see Table 11).
Understandably so, since a compelling case for mitigating the economic cost of mental illness has
not been made at this level: important steps have been taken, such as the joint HSPH-World
Economic Forum 2010 report on the cost of non-communicable diseases.(109) But an overarching
picture focused on mental illness, linking the costs of inaction with the most effective and cost
effective interventions available, and tailored to the different income levels, is yet to be fully made.
Also, though a consensus has emerged on the importance of mental health integration in primary
care and community-based stepped care,(131) this message has not been successfully formatted
as a blueprint to address the mental illness burden globally. The Mental Health Summit and a
number of previous and accompanying papers presented these messages -the costs of inaction,
the net benefits of the best interventions, and the platforms to deliver them at scale(69,73,130)-
to relevant economic decision-makers. In parallel, it sought to advance the cause against stigma,
by engaging the community -youth in particular- through the participation of youth organizations

and public personalities willing to share their experience with mental iliness. So, the Summit and
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the resulting commitments can potentially add community, public health, and decision-makers
support to the goal of increasing funds for scaling-up mental health services.

An element that remains missing is the organizational setting that would move this agenda
forward at a different pace: we have seen that the loose flotilla composed of WHO, academia, and
advocates has spearheaded a remarkable advance during the past 15 years, but an adequate
organizational setting could increase that pace. Without such a setting, and based on previous
experience, momentum would arguably be short lived: actors would revert to previous positions
and dynamics, and the part-time attention they devote to this specific issue will again determine
an incremental pace of progress. Conversely, if a setting is created with the specific goal of
improving the global governance mechanisms in order to advance the Summit’s
recommendations, the pace of change could be significantly altered: a cadre of full-time staff with
expertise in the fields of global governance, mental health, fund raising, research, and health
economics, instead of the existing network of advocates, academics, mental health workers, and
psychiatrists, struggling to include this issue on their packed schedule would work, at least, as an
accelerant. The question is whether the cost of such an organization would be offset by potential
results, and if so, what kind of organizational setting should be sought. One difference with the
HIV response is the lack of a specific fund pooling and disbursing organization for mental illness.
On the one hand, the paucity of DAH funds for mental illness does not seem to justify the creation
of a Global Fund-like organization. On the other, the lack of any organization with expertise on
global mental health, specifically geared at facilitating the global challenge of fund pooling and
disbursing, arguably impinges on the intake of funds in the first place: willing donors would have

to develop expertise themselves or tap potential partners, such as WHO. However, we have seen
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that though WHO has done a remarkable job at convening actors to produce a growing evidence-
base and a set of actionable frameworks, it has not been able to mobilize the kind of resources
needed as per its own recommendations.
Providing a specific organizational setting to improve the governance mechanisms needed to
prioritize mental health in the global agenda represents a previously unexplored and potentially
impactful next step. Key goals of such an organization would be:
e Keeping the main stake-holders committed and engaging new participants
e Providing a clearing-house for knowledge and evidence related to the
implementation challenges involved in scale-up and integration of mental health
services
e Raising, pooling, and funneling funds for global mental health
e Making expertise and capacity building available globally for public health
authorities
There are several organizational models that could carry out these goals. In Table 12, | present
three potentially useful templates and their main pros and cons: A University-based partnership;
a WB consultative group; and a hybrid organization.

Table 12. Options for improved governance

Organizational Main characteristics, advantages and disadvantages
model
University-based Harvard could provide an appropriate base for a core group to work on the points set out in
partnership with the text. This model would provide an expert, nimble, and versatile group with the Harvard
donors brand. Disadvantages would stem from Harvard’s institutional implications, both in terms of
bureaucracy and perceived hegemony. A useful template for this model might be the
Governor’s Climate and Forests Task-Force, whose Secretariat is housed by the University of
Colorado’s Law School (see http://www.gcftaskforce.org/about).

WB-based Group Current WB Head has shown a personal vision aligned with the prioritization of mental health,
and this could be leveraged to house a working group within its structure. Working under the
aegis of the WB would have some advantages: it would provide legitimacy as per the donor
community and national authorities, particularly from a global implementation perspective.
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Potential disadvantages would be the political implications of working for the WB, particularly
vis-a-vis the WHO and political elites in some developing countries. A useful blueprint for this
setting would be the Consultative Group to Assist the Poor (CGAP), and other similar ventures
(seehttp://www.cgap.org/about).

Hybrid Formalizing a partnership of states, donors, civil society, and the private sector. The
Organization advantages of a Global Fund-style framework would be: a shared governance structure
including key public and private stake-holders, which provides relative autonomy from each
specific actor; a minimum of initial bureaucratic constraints and path dependence; a favorable
setting for innovative funding, development, implementation, and evaluation practices.
Potential disadvantages are the large up-front costs of creating and maintaining such
organization, as well as rivalry with existing hybrid organizations focused on other health
priorities, particularly in a time of plateauing or decreasing development assistance for health
(see http://www.theglobalfund.org/en/overview/).

Section summary

Mental illness presents a governance challenge that is global in scope: the knowledge base -from
basic to implementation research- to make possible universal coverage inclusive of mental health
is a public good that, given its positive externalities, will remain undersupplied without
government intervention. However, there are no meaningful incentives nor sufficient resources
at the national level -most dramatically, as we have seen in previous chapters, in developing
countries- to resolve this market failure; hence, a global governance effort is needed to fill this
gap, which can be summarized as funding the knowledge base and implementation capacity for
providing universal mental health coverage. The multilateral health approach -through WHO-led
collaborations- results in incremental change, and involves the persistence of significant amenable
human costs and economic losses. One reason is that it fails to engage key non-health and non-
state actors, such as finance ministers and global donors respectively, as well as the private sector
in general and even physicians from other specialties. So, a main criterion to assess if a new
organizational setting meets good global governance standards would be having the potential to

meaningfully engage these reluctant but essential actors. To different degrees, the three options
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presented have such potential (see Table 12 for details): a partnership between a University and
donors is feasible, though arguably limited in scope and impact; a WB-based consultative group
has the potential to engage a larger cadre of donors and compel governments, but might alienate
other partners; a specific hybrid organization is by nature a partnership between multilateral
organizations, governments, donors, and the community, so it has the largest potential.(143) It
also carries the largest risks of failure, since it would demand higher stakes for all involved. Any of
these three models should be implemented in a way that upholds procedural and outcome
legitimacy: the decision-making process should include all partners (the ideal being a board that
comprises all sectors), and the results should clearly outweigh the costs. This last caveat argues
against a full-blown but premature hybrid organization, that might hold-up in terms of procedural
legitimacy, but falter and lose outcome legitimacy if proportional funds or successful
implementation experiences fail to materialize rapidly. A hybrid appears however to be the best
end-point scenario, providing that adequate funds and large scale implementation successes
materialize in the process. So, a rational template for action would be building an intermediate
organizational setting, which could start as a steering committee including stake-holders from the
WB, WHO, donors, the mental health field, the general health field, and the community, building
an inclusive partnership following the University-based or the WB-based model, with the goal of
pooling an initial round of seed capital to fund large scale implementation projects. Building on
these (eventually) successful outcomes, a second round of funding should allow for the creation

of an autonomous sustainable hybrid organization focused on mental health.
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Conclusion

This thesis puts the burden of mental disorders at the top of the disability ranking -and
second in the combined ranking of disability and mortality- globally and in the Americas. It also
provides a systematic framework to produce actionable needs-assessments for governments,
multilateral organizations, and non-profits. It provides a life-course perspective on how the
epidemiologic transition shapes disease distribution across country-income levels, finds a direct
correlation of the percentage of the population in poverty with group-level depression disability,
an inverse correlation with schizophrenia disability -which | posit can be ascribed to increased
lethality in low-income settings-, and a direct effect -controlling for group-level poverty- of
depression disability in women of child-bearing age, on under-five combined burden due to
communicable, perinatal, and nutritional disorders. Also, this study found that the imbalance
between burden and spending on mental health -factoring in allocative efficiency- is inversely
correlated with country income-level in the Americas: poorer countries spend a lower fraction of
their health expenditures on mental health and allocate it less efficiently. And finally, | argue that
in order to make mental health a global health and development priority, a governance and
advocacy effort is required, including the creation of a specific organizational setting of global
reach capable of engaging key partners that have so far been elusive, such as Governments,

global donors, and economic actors.
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