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Abstract

The Eastern Mediterranean Region (EMR) is witnessing an increase in chronic disorders,

including mental illness. With ongoing unrest, this is expected to rise. This is the first study

to quantify the burden of mental disorders in the EMR. We used data from the Global Burden

of Disease study (GBD) 2013. DALYs (disability-adjusted life years) allow assessment of

both premature mortality (years of life lost±YLLs) and nonfatal outcomes (years lived with

disability±YLDs). DALYs are computed by adding YLLs and YLDs for each age-sex-country

group. In 2013, mental disorders contributed to 5.6% of the total disease burden in the EMR

(1894 DALYS/100,000 population): 2519 DALYS/100,000 (2590/100,000 males, 2426/

100,000 females) in high-income countries, 1884 DALYS/100,000 (1618/100,000 males,

2157/100,000 females) in middle-income countries, 1607 DALYS/100,000 (1500/100,000

males, 1717/100,000 females) in low-income countries. Females had a greater proportion

of burden due to mental disorders than did males of equivalent ages, except for those under

15 years of age. The highest proportion of DALYs occurred in the 25±49 age group, with a

peak in the 35±39 years age group (5344 DALYs/100,000). The burden of mental disorders
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in EMR increased from 1726 DALYs/100,000 in 1990 to 1912 DALYs/100,000 in 2013 (10.8%

increase). Within the mental disorders group in EMR, depressive disorders accounted for

most DALYs, followed by anxiety disorders. Among EMR countries, Palestine had the largest

burden of mental disorders. Nearly all EMR countries had a higher mental disorder burden

compared to the global level. Our findings call for EMR ministries of health to increase provi-

sion of mental health services and to address the stigma of mental illness. Moreover, our

results showing the accelerating burden of mental health are alarming as the region is seeing

an increased level of instability. Indeed, mental health problems, if not properly addressed,

will lead to an increased burden of diseases in the region.

Introduction
Mentaldisordersareamajorpublichealthconcern.Thegloballifetimeprevalenceof mental
disordersin adultsisestimatedto bebetween12�2%-48�6%andthe12-monthprevalence
between4�3%and26�4%[1, 2]. Accordingto the2001World HealthReport,10±20%of chil-
drenandadolescentsgloballysufferfrom amentaldisorderand50%of mentaldisordersstart
before14yearsof age[3]. Mentaldisordersarealsoaleadingcontributor to theglobaldisease
burden:in 2013,5�4%of globalDALYs(Disability-AdjustedLifeYears)and17�4%of global
YLDs(YearsLivedwith Disability)weredueto mentaldisorders[4]. About 90%of suicides
aredueto underlyingmentalillness[5] with theWorld HealthOrganization(WHO) estimat-
ing anincidenceof 800,000suicidesperyearin 2005,with 86%beingin low andmiddle-
incomecountries[6]. Mentalandsubstanceusedisorderswereresponsiblefor 22�5million of
the36�2million DALYsallocatedto suicidein 2010with depressioncontributing themost
(46�1%)to suicideDALYS[7].

TheEasternMediterraneanRegion(EMR) isaWHO-definedgroupof countriescompris-
ing Afghanistan,ArabRepublicof Egypt,Bahrain,Djibouti, Iraq, IslamicRepublicof Iran, Jor-
dan,Kingdomof SaudiArabia,Kuwait,Lebanon,Libya,Morocco,Oman,Pakistan,Palestine,
Qatar,Republicof Yemen,Somalia,Sudan,SyrianArabRepublic,Tunisia,andtheUnited
ArabEmirates[8, 9]. TheEMRhasapopulationof about583million people[8]. Countriesin
theEMRvarysignificantlyin termsof their grossdomesticproduct,sociodemographicpro-
files,healthindicators,andhealthsystemcapacitiesandcoverage[9].

Mentaldisordersarecommonin theEMR[10,11].Largescalecommunitysurveyscon-
ductedin theregionreport ratesof psychologicaldistressbetween15�6%and35�5%,with
higherratesin countrieswith complexemergencysituations.The12-monthprevalenceof
mentaldisordersrangesbetween11�0%and40�1%[12±23].Depressionandanxietydisorders
arethemostfrequentmentaldisorders,andratesin womenareup to doublethosein men
[10].

Overthepasttwo decades,theEMRhasundergonesignificantimprovementsin healthsta-
tus,including increasedlife expectancyandreductionsin child mortality [11,24±26].Aspeo-
plein theregionareliving longer,theburdenof chronicdiseases,includingmentaldisorders,
isexpectedto rise.Moreover,themorerecentoccurrencesof conflict andviolencein the
regionmayfurther increasetheprevalenceandburdenof mentaldisorders.Revolutionsand
changein governmenthaveoccurredin Tunisia,Egypt,Yemen,andLibya.A war iscurrently
devastatingSyriawith thousandsof civiliansforcedto fleeandseekrefugein campsin south-
ernTurkey,Lebanon,andnorthernJordan.Countlessmorehavebeendisplacedinternallyas
wellasinternationallywith therecentwaveof both legalandillegalimmigration to otherparts
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of Europe[27,28].Politicalunrestisalsocommonin Palestine,Iraq,Somalia,andAfghani-
stan.Theviolentdeathsandinjuries,populationdisplacement,damageto infrastructure,ris-
ing unemploymentanderosionof welfaresystemsthat resultfrom suchconflict andviolence
cancreatefertilegroundsfor thedevelopmentor progressionof mentalillness[29].

No prior studieshavebeenconductedto quantitativelydescribetheburdenof mentaldisor-
dersin theEMRin 2013in light of recentpolitical changesin theregion.In thisstudy,we
assessthefatal,non-fatalandtotalburdenof mentaldisordersin theEMRin 2013with refer-
enceto changesin burdensince1990usingdataandmethodsfrom theGlobalBurdenof Dis-
eases,Injuries,andRiskFactorsStudy2013(GBD2013).

Methods
GBD2013estimatedburdenfor 306diseasesandinjuriesand79risk factors.TheDALY was
usedasameasureof totalburden.OneDALY representedonehealthyyearof life lostto a
givendiseaseor injury andwasestimatedbysummingthefatalburden(asYearsof LifeLost±
YLLs)andnon-fatalburden(asYLDs)associatedwith thediseaseor injury [30].

In GBD2013,YLLswerecomputedbymultiplying numbersof deathsfrom eachcausein
eachagegroupby thereferencelife expectancyat theaverageageof deathfor thosewhodie in
theagegroupfollowing thestandardGBD2010methods[31±33].Mortality ratesandcauses
of deathfor eachcountry-age-sex-yeargroupwereestimatedin accordancewith somegeneral
principles:identificationof all availabledatasources,evaluationof thequalityandcorrection
for knownbiasin eachdatasource,consistentstatisticalestimationincludinguncertaintyanal-
ysis,andcross-validationanalysisto assessmodelperformance.Detailedinformation on the
YLL estimationprocesshasbeenpublishedelsewhere[31±33].

YLDswerecalculatedasthesumof prevalentcasesdueto agivencausemultiplied bydis-
ability weights±thegeneralpublic'sassessmentof theseverityof healthlossassociatedto the
cause[4]. To estimateprevalencebyage,sex,yearandcountry,systematicreviewsof thelitera-
turewereconductedto capturedataon theepidemiologyof eachmentaldisorder.Reported
disorder-specificprevalenceestimatesweremeta-analyzedusingDisMod MR 2.0,aBayesian
meta-regressiontool specificallydesignedfor GBDpurposes.Disabilityweightswerederived
usingof theGBD2010methodof pairwisecomparisonusingpopulationsurveysconductedin
Bangladesh,Indonesia,Peru,Tanzania,Hungary,Italy,Sweden,Netherlands,andtheUnited
Statesandanopen-accessinternetsurvey.A disabilityweightrangingbetween0 (equivalentto
perfecthealth)and1 (equivalentto death)wasgeneratedfor 235healthstateswhichtogether
reflectedall causesof non-fatalburdenin GBD2013.Detailedinformation on theYLD estima-
tion processhasbeenpublishedelsewhere[4]. DALYsarecomputedbyaddingYLLsand
YLDsfor eachage-sex-year-countrygroup[30].

In thispaper,wepresentGBD2013resultsfor mentaldisorders,excludingsubstanceusedis-
orders.TheGBD2013mentaldisordergroupingcomprisedof anxietydisorders,autisticspec-
trum disorders(autismandAsperger'sSyndrome),conductdisorder,eatingdisorders(anorexia
nervosaandbulimianervosa),schizophrenia,attention-deficit/hyperactivitydisorder,bipolar
disorder,depressivedisorders(majordepressivedisorderanddysthymia),andidiopathicintel-
lectualdisability(aresidualcategorycapturingintellectualdisabilitynot attributedto anyof the
othercausesin thestudy).Wedefinedmentaldisordersaccordingto criteriaproposedin the
DiagnosticandStatisticalManualof MentalDisordersandtheInternationalClassificationof
Diseases[4].

In anattemptto properlytrackthehealthstatusin theEMRcountries,wedividedthe
regioninto threecategoriesaccordingto theGrossNationalIncome(GNI) ��� ������. The
first categoryrepresentsthelow-incomecountries(LICs)with anaverageGNI ��� ������ of
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$523[4, 30±34].On theoppositeendof thespectrumaresomeoil-rich, high-incomecountries
(HICs) with anaverageGNI ��� ������ of $39,688.Thenationsthat lie in betweenarethemid-
dle-incomecountries(MICs) with anaverageGNI ��� ������ of $3,251.Thethreegroupswere
LICs:Afghanistan,Djibouti, Republicof Yemen(Yemen),andSomalia;MICs:ArabRepublic
of Egypt(Egypt),Iraq, IslamicRepublicof Iran, Jordan,Lebanon,Libya,Morocco,Pakistan,
Palestine,Sudan,SyrianArabRepublic(Syria),andTunisia;andHICs:Bahrain,Kingdomof
SaudiArabia(KSA),Kuwait,Oman,Qatar,andtheUnited ArabEmirates(UAE).

Results
In 2013,mentaldisordersin theEMRcontributedto 11�9million DALYs(95%Uncertainty
Interval(UI): 7�6million± 17�2million) equivalentto 1894DALYS/100,000population.In
comparison,mentaldisorderscontributedto 1834DALYs/100,000globallyin 2013.

Mentaldisordersweretheleadingcauseof all nonfatalburdenof disease(YLDs)in the
EMR.In 2013,theyaccountedfor 11�9million YLDsor 19�0%of nonfatalburden.Globally,
mentaldisorderscontributedto 17�4%of nonfatalburdenin 2013,rankingassecond-largest
contributor to nonfatalburdenfollowingmusculoskeletaldisorders.Depressivedisorders
accountedfor mostYLDsfollowedbyanxietydisorders,both in theEMRandglobally.

In HICs of theEMR,mentaldisorderscontributedto 2519DALYs/100,000of thepopula-
tion (2590/100,000in malesand2426/100,000in females).In MICs mentaldisorderscontrib-
utedto 1884DALYs/100,000(1618/100,000in malesand2157/100,000in females).In LICs,
mentaldisorderscontributedto 1607DALYs/100,000(1500/100,000in malesand1717/
100,000in females).Globally,mentaldisorderscontributedto 1623DALYs/100,000in males
and2099DALYs/100,000in females(Fig1).

Femaleshadagreaterproportion of totalburdenattributableto mentaldisordersthan
malesof equivalentages,exceptfor thoseunder15yearsof age(Fig2).

Theburdenof mentaldisordersspannedall agegroups.Thehighestrateof DALYsoccurred
in the25±49agegroup,with apeakin the35±39yearsagegroupfor bothsexescombined(5344
DALYs/100,000),females(3131DALYs/100,000)andmales(2213DALYs/100,000)(Fig1).The
agepatternin malesandfemaleswasdifferent.In females,DALY ratesincreasedprogressively
from birth up to age35±39(3131DALYs/100,000)andthendecreasedincrementallywith age.
In males,DALY ratespeakedatage15±19(2151DALYs/100,000)andagainatage35±39(2213
DALYs/100,000).Theburdenassociatedwith depressivedisordersandanxietydisordersrose
abruptlyin adolescence.Depressivedisorderburdenpeakedbetween40±44years(1346DALYs/
100,000).Anxietydisorderburdenpeakedbetween20±29years(523DALYs/100,000).Schizo-
phreniaburdenpeakedbetween35±44years(367DALYs/100,000)andbipolardisorderpeaked
between25±34years(273DALYs/100,000).Conductdisorderpeakedbetween10±14years(507
DALYs/100,000)andintellectualdisabilitypeakedbetween5±24years(rangebetween134±153
DALYs/100,000).ADHD occurredmainlybetween5±19years(rangebetween16±23DALYs/
100,000)(Fig3).

Theburdenof mentaldisordersin EMRincreasedfrom 1726DALYs/100,000in 1990to
1894DALYs/100,000in 2013(9�7%increase)(Fig4).Globally,it increasedfrom 1738DALYs/
100,000to 1834DALYs/100,000(5�5%increase)(Fig5).

Amongincomegroupsin theEMR,low-incomecountrieshavehadarelativelystablebur-
denof mentaldisordersfrom 1990±2013.Theburdenof mentaldisordersin middle-income
EMRcountries,muchlike theglobalburdenof mentaldisorders,hasseenaslightincrease.
High-incomeEMRcountriesincreasedfrom 1990±1995followedbyadecreasefrom 1995±
2000,to befollowedbyasharpincreasein burdenbetween2000and2005andthenaslower
risebetween2010±2013.
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Within thementaldisordersgroupin EMR,depressivedisordersaccountedfor most
DALYs,followedbyanxietydisorders(Fig6) andthenschizophrenia,bipolardisorder,con-
ductdisorder,idiopathicintellectualdisability,andautismspectrumdisorders.

AmongEMRcountries,Palestinehadthebiggestburdenof mentaldisorders.All EMR
countrieshadahighermentaldisorderburdencomparedto thegloballevel,exceptfor Egypt
(Fig7).

Mentaldisordersin theEMRcontributedto 14,400YLLsor 0�01%of totalYLLsin EMR.
YLLsarecausedbyschizophreniaandeatingdisorders.MentaldisorderYLLs(asaproportion
of totalYLLs)werehighestin theUAE, followedbyQatar.Foreatingdisorders,YLLswere
highestfor UAE,Qatar,andKuwait.Forschizophrenia,YLLswerehighestfor Syria,Morocco,
Iran, andDjibouti. Femaleshadahigherpercentof totalYLLsdueto mentaldisorderscom-
paredto males.Theagegroupwith thehighestproportion of totalYLLsdueto mentaldisor-
derswasthe25±29agegroupfollowedby30±34agegroup.

Discussion
This is thefirst studyto comprehensivelyinvestigatetheburdenof mentaldisordersin the
EMR.Theburdenof mentaldisorderswashigherin almostall EMRcountriescomparedto
theglobalaverage.

Fig 1. Rate of DALYs due to mental disorders in EMR and globally, by income level and gender.

doi:10.1371/journal.pone.0169575.g001
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EMRhasseenavarietyof progressive,overlappingchallengesdueongoingwarsandunrest.
Historically,theregionhasbeenableto maintainagoodhealthperformancedueto factors

Fig 2. Rate of DALYs in EMR, by age and gender .

doi:10.1371/journal.pone.0169575.g002

Fig 3. Rate of DALYs in EMR in 2013, by age and disorder.

doi:10.1371/journal.pone.0169575.g003
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Fig 4. Change in DALY rates from 1990±2013, by gender.

doi:10.1371/journal.pone.0169575.g004

Fig 5. Change in DALYS/100,000 from 1990±2013, by income.

doi:10.1371/journal.pone.0169575.g005
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like agrowingprivatehealthsectorandresilienceof thepopulation[11,25,26,35,36].Indeed,
thisburdenis likely to increasedueto theunrest[37]. Moreover,thecountriesin theregion
arenot equippedto dealwith this increasein burden.Hence,mentalhealthwill poseamajor
challengeandstrainon resourcesin thecomingyears.

Theliteratureisveryrich in studiesassessingtherole that traumaticeventsin theEMRplay
in increasingrisk of developingmentalillness[23,38±41].Indeed,Palestine-whichhasseen
almost50yearsof conflict,hasthehighestburdendueto mentaldisordersin theEMR.54�4%
of Palestinianboysand46�5%of Palestiniangirls (age6±12years)wereestimatedto haveemo-
tional andbehavioraldisorders[42,43].However,theburdenof mentaldisordersin Palestine
shouldbeinterpretedwith greatcaution,asit maybeaffectedbyaconflationbetweenmental
disorderandmentalhealth,measurementvalidity issues[44], dataaccuracyissues[45], aswell
assurveysconductedpostIsraeliinvasionsof theGazaStripwith symptomsdecliningover
time.Generalandchronicexposureto traumaandviolencerelatedto themilitary occupation
of Palestine,mayalsoexplainthehighburdenof mentaldisorders[46]. Moreover,37�4%of
Iraqi schoolchildrenwereestimatedto besufferingfrom mentaldisordersand22�2%of Afghani
schoolchildrenwereestimatedto havementaldisorders[47±49].Mentaldistressatsuchan
earlyagefurther worsensthefutureprojectedburden.Syria,with its ongoingwar,isalsohigh
on theburdenspectrum,andtherearegroundsfor beingconcernedthat thiswill continueto
rise.A recentstudyfounda33�5%prevalenceof Post-TraumaticStressDisorderamongSyrian
refugeesin Turkeyespeciallyfemalerefugees,whowereexposedto two or moretraumatic
eventsandhadapersonalor familyhistoryof apsychiatricdisorder[50]. However,Yemen,
Iraq andLibya,whichalsohavecomplexemergencysituationsasidentifiedbyWHO, arenot
highon theburdenspectrum.Thiscouldbeexplainedby thelackof qualitydataor anydata
comingfrom thesecountries.Asmentionedearlier,thesecountriesalsohaveadeficiencyin
mentalhealthprofessionalsto diagnoseandtreatsuchconditions.Moreover,it is important to
notethatpeoplein conflict zonesliving in unstabletimestendto focuson stayingaliveand
dealingwith their dailyneedsof shelterandfood.Suchintensedailydistractioncoulddelaythe
manifestationof mentalillnessuntil theconflict isover.

Fig 6. Proportio n of DALYs explained by each mental disorde r within the EMR.

doi:10.1371/journal.pone.0169575.g006
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Giventheculturalspecificitiesof theregion,factorsunrelatedto waralsocontributeto
mentaldisordersin EMR.For instance,polygamyismorecommonin Muslim communities,
andwomenin polygamousmarriagesreportahigherrateof depressionandpsychoticism
thanwomenin monogamousmarriages[51]. This is in addition to theªfirst wifesyndromeº
seenin polygamousmarriages,in whichthefirst wifereportsmoreanxiety,paranoidideation,
andpsychoticismcomparedto thesecondandthird wives[51]. Moreover,healthandsocial
inequalitiesfor refugeesacrosstheEMRresultin deprivation-relatedmulti-morbidity includ-
ing mentalillness[52]. Intimatepartnerviolenceisalsoprevalentacrossmuchof theEMR
[53].

Mentalhealthservicesexpenditurein theEMRwasfound to beinsufficientby theWHO-
AssessmentInstrumentfor MentalhealthSystems(WHO-AIMS) study.Theregion'spercap-
ita expenditureon mentalhealth(US$0�15)ishalf thatof globallevelswith only 2%of thegov-
ernmenthealthbudgetallocatedto mentalhealth[8]. This levelof spendingisobservedacross
low,middleandhigh incomecountriesof theEMR.For instance,Qatarallocates1%of total
healthexpenditureon mentalhealthservices,Egyptallocateslessthan1%,andPalestineallo-
catesabout2�5%60[54]. Moroccodevotesthehighestpercentageto mentalhealth(about4%),
whereasAfghanistan,Pakistan,andSomaliaallocatelittle to no moneyfor mentalhealth

Fig 7. Age-stand ardized rates of mental disorde r DALYs, by country and sex.

doi:10.1371/journal.pone.0169575.g007
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services[8]. This iscomparedto 6�3%in theUSin 2009[55]. Half of thementalhealthfunds
in theregiongoto mentalhospitals,comparedto aglobalproportion of 80%[56].

Theprovisionof mentalhealthservicesin theEMRcontinuesto besuboptimal.The
resourcesallocatedto thescreeningandtreatmentof mentalhealthservicesarenot commen-
suratewith theburdenof mentaldisorders[54]. Accordingto WHO's 2014MentalHealth
Atlas,EMRhas7�3mentalhealthworkersand4�2hospitalbedsper100,000headsof popula-
tion (comparedto 43�5mentalhealthworkersand35hospitalbedsper100,000headsof popu-
lation in EURO)[57]. A studypublishedin 2005showsthatLebanonhasthehighestprovision
of psychiatricserviceswith 1 psychiatristper45,000headsof population[58]. A morerecent
paperin 2012reportsthehighestproportionsof psychiatristsin Bahrain(5 per100,000),Qatar
(3�4per100,000)andKuwait (3�1per100,000)[54]. Countrieslike Iraq,Libya,Morocco,
Sudan,Syria,andYemenhavefewerthan0.5psychiatristsper100,000persons[54].

Amongthementaldisordersbothgloballyandin EMR,depressivedisordersappearto be
thehighestcontributorsto nonfatalburden.Lowmood,lossof motivation,andanhedonia±
featurestypicalof majordepressivedisorder±impactone'sability to function in thecommu-
nity. Theprevalenceof majordepressivedisorderin variousEMRcountrieshasbeenprevi-
ouslydescribed[22,59±62].Moreover,theliteratureis rich in studiesassessingtheimpactof
warsandconflictson depression[37,63].

Burdendueto prematuremortality isnot reflectedin GBDYLL estimates.This isdueto
thewaycausesof deathsareassignedin theInternationalClassificationof Diseases(ICD)
deathcodingsystemusedbyGBD.Yet,evidenceshowsthatpeoplewith mentaldisorders
experienceasignificantreductionin life expectancy,with risk of mortality increasingwith dis-
orderseverity[64,65].

Femalescontributemoreto theburdenof mentaldisordersacrossall agegroupsover14
yearsin theEMR.Femalesin generalaremorelikely to sufferfrom mentaldisorderscompared
to males[66]. Severalstudieshaveshedlight on women'sincreasedrisk of mentaldisordersin
theArabworld andMiddle East[67±69].ConductdisorderandADHD on theotherhands
aremorecommonin malesagedunder14yearsin both theEMRandglobally[70].

Our findingsshowthat theburdenof mentaldisordersishighestin thehigh-incomeEMR
countries.This trendof increasedmentalillnesswith increasedliving standardshasbeen
describedin developedcountries[71]. Strong,positivelinearassociationsof GrossNational
Incomepercapitawith anymentalillnessandwith seriousmentalillnesswerefoundalong
with astronglinearcorrelationbetweentheprevalenceof anymentalillnessandseriousmen-
tal illnessandincomeinequality[71]. Althoughhigherincomecountriesmayhavetheoverall
highestburdenof diseasedueto mentalillness,therangein lowerincomecountriesismuch
greater.With therecentdeclinein oil prices,onewouldexpecttheburdenof mentaldisorders
in rich countriesto increasein thenearfuturesecondaryto economicturndown[72].It has
beenshownin theUnited Statesthatwith povertyandlow socioeconomicstatus,mentaland
functionalhealthdeteriorate[73±77].In contrastto lowerincomecountriesin complexemer-
gencysituations,peoplein higherincomecountriesleadmorestableliveswhichallowsthem
to attendto their mentalhealthneeds.

Regardlessof incomegroupor gender,thereisacleartrendof increasingburdenof mental
illnessovertheyearsfrom 1990±2013.PreviousGBDstudieshaveattributedthis increaseto
populationgrowthandagingratherthananincreasein prevalence.To date,thereis insuffi-
cientevidenceto showanincreasingtrend in theprevalencerateof mentaldisordersglobally.
TheArabspringwarsarerelativelyrecentandafflictedcountriesneedtime to recoverto be
ableto conductepidemiologicsurveillanceof mentalhealthdisordersin morerecentyears.
Also,thestigmaattachedto mentalillnessmaycauseanunderreportingof cases.Moreover,
patientswhodevelopmentaldisorderstypicallywait for alongperiodof time beforeseeking
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healthcare.However,thereareanumberof studiesthathavebeenrecentlydoneto evaluate
theimpactof theArabspringwarson mentalhealth[78].

Our studyhasanumberof limitations.Mostcountriesin theEMRlackqualityepidemio-
logicaldatato describethenationalprevalenceandburdenof mentaldisordersandto provide
qualityrepresentativedatainput for theGBDestimations.Rawprevalencedatawasavailable
for 13of the22EMRcountries:Egypt,Iran, Iraq,Jordan,Lebanon,Morocco,Oman,Pakistan,
Palestine,Sudan,Syria,UAE,andYemen.A list of all datapointsusedin thisstudyisavailable
on our GlobalHealthDataExchangewebpage.Whendatawereof poorqualityor unavailable,
wereliedon our ensemblemodellingtechniquesto generatetheestimatesusingotheravailable
variablesandtheinformation for neighboringcountriesor countrieswith asimilarhealthpro-
file in theregion.Wevalidatedall thesemodelsbyusingout of sampletechniques.Thismeth-
odologyandits validationarepublishedin detailselsewhere[4,30±34,79].Moreover,wehavea
visualizationon our webthatshowsthedatasourcesandtheeffectof eachstepof our analyses
on theestimates.Whilst thisallowedusto includeall EMRcountriesin our burdenof disease
analysis,it is important for countriesin theregionto facilitatethecollectionof highqualityepi-
demiologicaldatafor mentaldisorders.Disabilityweightsin GBDstudiesintentionallycapture
healthlosswhilenot attemptingto capturewelfarelossandhencewill not reflecttheeconomic
andfamilialeffectsof mentaldisorders.In addition,giventhesubjectivenatureof thesymptoms
of mentalillness,manyindividualsin culturesthatexpressmentaldisordersdifferentlyfrom
theICD diagnosticcriteriawill not becapturedbyGBD.

A recentarticlepublishedin theLancetPsychiatry[80] showedthatcurrentlyusedapproaches
in GBDunderestimatetheburdenof mentalillnessbymorethanathird. Possiblecausesinclude
overlapbetweenpsychiatricandneurologicaldisorders,thegroupingof suicideandself-harmas
aseparatecategory,conflationof all chronicpainsyndromeswith musculoskeletaldisorders,
exclusionof personalitydisordersfrom diseaseburdencalculations,andinadequateconsider-
ationof thecontribution of severementalillnessto mortality from associatedcauses.

Our studyclearlyshowsthatmentalhealthisapressingpriority in theEMR.Moving for-
ward,countriesof theEMRneedamoresubstantialapplicationof thementalhealthGap
Action ProgrammeintroducedbyWHO to enhancepoliticalcommitmentanddevelopment
of policyandlegislativeinfrastructurepertainingto mentalhealth[2]. While morewidespread
applicationof theWHO's mhGAPwouldplayanimportant role in healthsystemreformsto
reducetheMH treatmentgap,broaderhealthsystemchanges,andincreasedprioritization
andresources,arenecessary.It isworth noting that theRegionhasmadesignificantprogress
on encouragingcountriesto adoptalocally-adaptedversionof theWHO MH Action Plan
[81]. Ministriesof Healthneedto promotestudieson theprevalenceandepidemiologyof
mentaldisorderson anationalandsubnationallevel.Moreover,thereisanurgentneedto
integratementalhealthtreatmentin thecomprehensivemedicalmanagementof patients.
Cost-effectiveinterventionsareavailable,including for low andmiddle incomecountries[82].
Recentevidenceshowsthat integratingdepressioncareandmedicalcarein primary careset-
tingscanimproveoutcomesfor bothmentalandphysicalillnesses[83]. Governmentsshould
provideincentivesto hospitalsto expandtheir mentalhealthfacilitiesor createnewonesin
orderto meetfuturedemand.Moreover,medicalschoolsshouldincentivizestudentsto spe-
cializein psychiatrytraining to ensureanadequatelevelof expertisein countries.Reorienta-
tion of mentalhealthservicesfrom institutional- to community-basedservices,androutine
collectionof dataon resourcesandburdenof mentaldisorders,isalsoneeded.Finally,aware-
nesscampaignsarecrucialto encouragingthosesufferingin silenceto seekmedicalcareand
speakup abouttheir illness.
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