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Measuring	the	gap	in	forced	migrant	health:	

spatial,	social,	and	structural	determinants	of	morbidity	and	mortality	in	transit	

	
	

Abstract	
	
As	 the	number	 of	 forced	migrants	 continues	 to	 increase,	 data	 are	 needed	 to	 address	 the	

lacuna	 in	 our	 understanding	 of	 the	 determinants	 of	 health	 during	 the	 transit	 phase	 of	

migration.	 This	 dissertation	 explores	 the	 spatial,	 social,	 and	 structural	 determinants	 of	

health	 among	 forced	migrants	 in	 transit.	 In	 the	 first	 chapter,	 spatial-temporal	 clusters	of	

forced	migrant	mortality	are	identified.	The	second	chapter	explores	the	mental	health	of	

forced	migrants	in	the	most	recent	cluster	of	migrant	mortality,	including	Greece.	Finally,	the	

third	chapter	evaluates	the	validity	of	a	sequential	process	for	depression	screening	among	

forced	migrants	in	a	refugee	camp	setting.	Together,	these	analyses	demonstrate	the	non-

random	spatial-temporal	distribution	of	forced	migrant	deaths,	a	high	prevalence	of	major	

depressive	disorder	and	associated	social	and	structural	risk	factors,	and	the	feasibility	of		a	

sequential	screening	process	for	major	depressive	disorder	among	this	growing	population.			
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Chapter	One:	Dissertation	Overview	
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1.1	Overarching	theme	and	motivation	

The	number	of	forcibly	displaced	people,	including	refugees,	internally	displaced	persons,	

and	asylum	seekers,	 reached	a	 record	high	of	69	million	worldwide	at	 the	 end	of	2017.1	

Human	 rights	 law	 and	 international	 treaties	 on	 forced	 migrants	 legally	 oblige	 states	 to	

protect	the	rights	of	the	displaced.	First,	the	right	to	seek	asylum	is	upheld	in	Article	14	of	

the	 Universal	 Declaration	 of	 Human	 Rights.2	 Second,	 equal	 access	 to	 health	 services	 for	

refugees	was	first	established	by	the	1951	United	Nations	Refugee	Convention.	In	addition	

to	 legal	 obligations,	 further	 protections	 are	 outlined	 in	 non-binding	 intergovernmental	

agreements	such	as	the	Global	Compact	for	Safe,	Orderly	and	Regular	Migration,3	the	World	

Health	 Organization’s	 framework	 to	 promote	 the	 health	 of	 refugees	 and	 migrants,4	 and	

international	agendas	such	as	the	United	Nations	Sustainable	Development	Goal	10.7,	which	

calls	for	safe	migration.5	Finally,	evidence	of	the	compounding	effects	of	climate	change	on	

forced	migration	highlight	the	interconnection	of	planetary	and	population	health.6	

Evidence	suggests	that	the	“healthy	migrant	effect”	–	the	phenomenon	that	migrants	

are	on	average	healthier	than	their	host	populations	–	does	not	apply	to	forced	migrants.7	A	

metanalysis	found	that	while	international	migrants	have	a	mortality	advantage	relative	to	

the	host	population,	a	significant	exception	is	death	due	to	external	causes,	such	as	assault,	

which	 is	 a	 disproportionate	 cause	of	 death	 among	 forced	migrants.8	Recent	 studies	have	

revealed	 health	 disparities	 among	 resettled	 refugees	 and	 the	 effects	 of	 pre-	 and	 post-

migration	stressors	on	forced	migrant	health.	9	In	contrast,	relatively	little	is	known	about	

the	health	status	of	forced	migrants	during	the	transit	phase	of	the	asylum-seeking	journey.	

And	yet,	time	in	transit	is	becoming	an	increasingly	important	period	in	an	era	of	protracted	

asylum	procedures.10	
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To	 address	 the	 gap	 in	 our	 knowledge	of	 health	during	 the	 transit	 phase	of	 forced	

migration,	 I	 examine	 the	 spatial,	 social,	 and	 structural	 determinants	 of	 forced	 migrant	

morbidity	and	mortality	at	both	global	and	micro	levels.	Specifically,	I	address	the	following	

research	questions:	

1. What	are	the	spatial-temporal	patterns	of	forced	migrant	mortality?	

2. What	 is	 the	prevalence	and	associated	risk	 factors	of	depression	among	Syrian	

refugees	in	Greece?	

3. How	 can	 depression	 screening	 be	 optimized	 for	 large-scale	 use	 among	 forced	

migrants?	

I	contend	that	existing	and	new	data	can	be	analyzed	to	craft	prevention	and	intervention	

efforts	aimed	at	improving	forced	migrant	health	during	the	transit	phase.	

	

1.2	Structure	of	the	dissertation	

Using	 both	 an	 international,	 publicly	 available	 dataset	 as	 well	 as	 cross-sectional	 data	 I	

collected	 in	 Greece,	 my	 dissertation	 contributes	 evidence	 to	 our	 understanding	 of	 the	

determinants	 of	 forced	 migrant	 health	 in	 transit.	 In	 the	 first	 chapter,	 in	 light	 of	 the	

transboundary	 nature	 of	 forced	 migration,	 I	 analyze	 spatial-temporal	 trends	 of	 forced	

migrant	 mortality	 to	 evaluate	 the	 role	 of	 “place”	 and	 “time”	 in	 forced	 migrant	 deaths	

worldwide.	Then,	I	evaluate	the	burden	and	risk	factors	for	major	depressive	disorder	(MDD)	

in	a	hotspot	of	forced	migrant	mortality.		Finally,	I	validate	a	sequential	screening	approach	

for	MDD.	

The	identification	of	global	clusters	of	migrant	fatalities	is	urgently	needed	to	inform	

migration	policy	as	 the	number	of	 forced	migrants	has	reached	a	record	high.	 In	 the	 first	
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chapter	of	my	dissertation,	I	analyze	data	from	the	Missing	Migrants	Project	database,	the	

only	 database	 that	 collects	 data	 on	 forced	migrant	 deaths	 worldwide.11	 The	 spatial	 and	

temporal	heterogeneity	of	migrant	mortalities	was	examined	using	SatScan	to	estimate	the	

clustering	 of	 forced	 migrant	 deaths.	 Seasonal	 risk	 was	 analyzed	 with	 the	 seasonal	 scan	

statistic.	

In	the	second	and	third	chapters,	I	focus	on	one	geographical	cluster	of	high	forced	

migrant	mortality	–	Greece.	Greece	has	played	a	prominent	role	 in	the	migration	route	of	

over	one	million	Syrian	refugees	–	who	have	often	arrived	with	the	ultimate	goal	of	seeking	

asylum	in	other	European	Union	countries.	The	mental	health	needs	of	populations	displaced	

by	 humanitarian	 emergencies	 are	 a	 significant	 yet	 often	 overlooked	 public	 health	

problem.12,13	 Depression	 prevalence	 and	 associated	 sociodemographic	 and	 displacement	

characteristics	have	been	reported	for	resettled	migrants.14	However,	the	prevalence	of	MDD	

and	its	risk	factors	have	not	been	described	among	migrants	engaged	in	the	asylum	process	

ensuing	from	the	Syrian	crisis.		

In	the	second	chapter,	I	present	the	findings	of	a	cross-sectional	survey	I	designed	and	

implemented	in	a	Syrian	refugee	camp	in	Greece	in	January	–	February,	2017.	Individuals	

≥18	years	of	age	with	verbal	Arabic	or	English	language	skills	were	eligible	to	participate.	

The	Patient	Health	Questionnaire-8	(PHQ-8),	an	eight-item	validated	diagnostic	and	severity	

measure,	 was	 used	 to	 screen	 for	 MDD.	 I	 analyse	 the	 relationships	 between	 MDD	 and	

sociodemographic	and	displacement	characteristics	using	multivariable	logistic	regression.	

The	 high	 burden	 of	MDD	 I	 identify	 in	 the	 second	 chapter	motivates	 the	 research	

question	of	my	final	chapter.	Despite	consensus	regarding	the	prioritization	of	population-

level	mental	health,16,17	there	is	not	a	consistent	approach	to	mental	health	surveillance	in	
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humanitarian	emergencies.	In	the	third	chapter,	I	address	the	lack	of	standard	approaches	

to	mental	health	screening	in	humanitarian	emergencies	with	an	evaluation	of	a	sequential	

screening	process	for	the	detection	of	MDD	to	improve	the	efficiency	of	screening	procedures	

using	 the	 two-	 and	 eight-item	 Patient	 Health	 Questionnaires	 (PHQ-215	 and	 PHQ-8,10	

respectively)	among	Syrian	refugees.	The	response	rate	for	each	instrument	was	assessed,	

and	the	response	burden	was	calculated	as	the	number	of	items	completed.	The	correlation	

between	the	PHQ-2	classification	and	the	summed	score	of	the	remaining	six	items	of	the	

PHQ-8	was	assessed	with	logistic	regression.	MDD	screening	via	a	sequential	process	was	

simulated	using	empirical	data.	This	sequential	process	replicates	the	diagnoses	captured	if	

the	 PHQ-2	 is	 used	 to	 narrow	 the	 population	 receiving	 the	 full	 PHQ-8	 assessment.	 All	

respondents	 are	 screened	 using	 the	 PHQ-2.	 Only	 respondents	 who	 score	 at	 or	 above	 a	

threshold	of	two	are	considered	at	risk	for	depression	and	complete	the	remaining	six	items.	

Finally,	the	validity	indices	of	this	sequential	screening	process	are	evaluated.		

	 Together,	these	studies	propose	next	steps	in	discussions	about	common	solutions	to	

the	current	migration	crisis	within	the	international	community.		
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Abstract	

Introduction:	The	identification	of	global	clusters	of	forced	migrant	mortality	are	urgently	

needed	to	inform	policy.	The	objective	of	this	study	is	to	identify	spatial-temporal	patterns	

of	forced	migrant	mortality	using	previously	collected	spatial	data	of	forced	migrant	deaths.		

Methods:	This	analysis	uses	data	from	the	Missing	Migrants	Project	database,	which	is	the	

only	 database	 that	 collects	 data	 on	 forced	 migrant	 deaths	 worldwide.	 The	 spatial	 and	

temporal	 heterogeneity	 of	 migrant	 mortalities	 was	 examined	 using	 SatScan	 to	 estimate	

clustering	of	migrant	deaths.	Seasonal	risk	was	analyzed	with	the	seasonal	scan	statistic.	

Results:	We	detected	 12	 spatial-temporal	 clusters	 of	 forced	migrant	mortality.	 August	 –	

October	was	found	to	be	a	dangerous	time	for	forced	migrants	with	a	40-percentage-point	

increase	in	the	risk	of	death,	relative	to	other	time	periods.		

Conclusion:	Forced	migrant	deaths	do	not	occur	at	random,	but	instead	are	predictable	by	

spatial-temporal	 and	 seasonal	 patterns.	 This	methodology	 can	 be	 used	 to	 identify	 areas	

where	forced	migrant	mortality	is	likely	to	occur,	thus	improving	monitoring	and	prevention	

activities.		

Keywords:	forced	migrant,	refugee,	asylum,	mortality,	spatial	
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2.1	Introduction	

The	number	of	forcibly	displaced	people,	including	refugees,	internally	displaced	persons,	

and	asylum	seekers,	reached	a	record	high	of	69	million	worldwide	at	the	end	of	2017.1	Mass	

migration	is	expected	to	increase	due	to	the	changing	nature	of	conflict	and	compounding	

effects	of	climate	change.	Several	iterations	of	the	climate-migration-conflict	pathway	have	

been	 proposed,2	 with	 climate	 change	 both	 causing	 and	 sustaining	 conflict	 –	 as	 resource	

scarcity	 due	 to	 climate	 change	 increases	 civilian	 targeting	 and	 also	 contributes	 to	 state	

failure	in	response	to	drought,	food	and	insecurity.3	Migration	resulting	from	the	combined	

effects	 of	 conflict	 and	 climate	 change	 can	be	understood	as	distress	migration,	 capturing	

migration	stemming	from	conditions	that	preclude	a	reasonable	life.4	

Human	rights	and	 international	 treaties	on	refugees	and	 forced	migrants	put	 legal	

obligations	on	states	to	protect	the	rights	of	the	displaced.	First,	the	right	to	seek	asylum	is	

upheld	in	Article	14	of	the	Universal	Declaration	of	Human	Rights.5	Equal	access	to	health	

services	for	refugees	was	first	established	by	the	1951	United	Nations	Refugee	Convention.	

In	 addition	 to	 legal	 obligations,	 further	 protections	 are	 outlined	 in	 non-binding	

intergovernmental	 agreements	 such	as	 the	Global	Compact	 for	Safe,	Orderly	and	Regular	

Migration,6	the	World	Health	Organization’s	framework	to	promote	the	health	of	refugees	

and	 migrants,7	 and	 international	 agendas	 such	 as	 the	 United	 Nations	 Sustainable	

Development	 Goal	 target	 10.7,	 which	 calls	 for	 safe	 migration.8	 The	 interconnectivity	 of		

migrant	health	and	public	health	has	recently	been	drawn.9	However,	there	are	insufficient	

enforcement	mechanisms	to	hold	states	accountable	for	these	obligations.10		

The	criminalization	of	forced	migration	by	irregular	entry	is	an	infringement	of	this	

international	legal	framework	protecting	asylum	seekers.11	Whether	the	criminalization	of	
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irregular	entry	serves	as	a	deterrent	to	unauthorized	crossings	is	debated.	Evidence	suggests	

that	criminalization	policies	are	largely	ineffective	in	preventing	illegal	immigration	and,	in	

the	process,	have	cost	many	migrants	their	lives.12	Forced	migrant	morbidity	and	mortality	

resulting	 from	the	criminalization	of	 the	asylum-seeking	process	has	been	described	as	a	

mass	 disaster.13,14	 Furthermore,	 criminalization	 of	 irregular	 entry	 is	 associated	 with	

trafficking	and	exploitation,	and	inhibits	access	to	health,	education,	and	social	services.15	It	

is	asserted	that	deaths	have	increased	as	migrants	employ	smugglers	and	move	along	more	

hazardous	 routes	 in	 response	 to	 restrictive	 immigration	policy.16–18	Although	 there	 is	 no	

reliable	source	of	data	on	the	mortality	rates	of	forced	migrants	in	transit,	data	suggest	that	

while	migrants	 in	 general	 have	 a	mortality	 advantage	 relative	 to	 the	host	 population,	 an	

exception	to	this	trend	is	death	to	external	causes,	such	as	assault.19	The	criminalization	of	

asylum	seekers	can	be	considered	a	form	of	structural	violence.14,20		

	 Regardless	 of	 how	 criminalization	 contributes	 to	 the	 humanitarian	 emergency	 of	

forced	migrant	deaths,	migration	policy	is	expected	to	produce	spatial-temporal	patterns	in	

migration	 and	 mortality.	 The	 place-level	 factors	 associated	 with	 migrant	 mortality	 are	

unique	in	that	they	occur	both	on	land	and	at	sea.	Because	migration	routes	cross	land	and	

sea,	the	effects	of	place-level	factors	on	migration	mortality	are	transboundary	by	nature,	

and	likely	heterogeneous.	Furthermore,	variation	in	the	effects	of	sovereignty	at	land	versus	

at	sea	have	been	previously	described.21	Studies	conducted	along	the	Arizona–Mexico	border	

found	spatial	clustering	of	recovered	migrant	remains,	showing	that	it	is	possible	to	predict	

certain	paths	migrants	are	likely	to	take.22	Evidence	suggests	that	deaths	in	transit	are	often	

preventable.	For	example,	environmental	heat	exposure	was	the	leading	cause	of	death	at	

the	US–Mexican	border,	followed	by	vehicle	crashes	and	drownings.23	Identifying	clustering	
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of	 forced	 migrant	 mortality	 may	 facilitate	 targeted	 prevention	 efforts,	 regardless	 of	

immigration	policy.		

Evidence-based	 decision	 making	 on	 forced	 migration	 and	 health	 is	 inherently	

political.	Alone,	better	data	do	not	necessarily	lead	to	better	outcomes	for	forced	migrants.24	

Nonetheless,	the	available	data	can	be	used	to	drive	the	political	will	necessary	to	enhance	

transparency	and	accountability	of	global	governance	relevant	to	forced	migrants.25,26	The	

overall	goal	of	this	study	is	to	identify	the	spatial-temporal	patterns	of	mortality	to	inform	

policy	aimed	at	protecting	 forced	migrants	during	 the	asylum-seeking	process.	The	main	

objective	of	this	study	is	to	explore	how	the	locations	of	forced	migrant	deaths	have	varied	

over	space	and	time.	Spatial-temporal	clustering	has	been	used	in	surveillance	systems	for	

the	 early	 detection	 of	 rotavirus,	 norovirus,	 and	 influenza;27	 malaria;28	 and	 childhood	

diarrhea.29	 Understanding	 the	 spatial-temporal	 trends	 in	 forced	 migrant	 mortality	 is	

important	 for	 the	 allocation	 of	 resources	 and	 the	 development	 and	 implementation	 of	

appropriate	 interventions.	 Prevention	 strategies	 to	 reduce	 migrant	 mortality,	 consistent	

with	international	law,	may	include	humanitarian	monitoring	of	dangerous	routes	and	the	

employment	of	search-and-rescue	teams	to	 locate	 lost	or	 injured	migrant	crossers.23	This	

exploratory	analysis	is	expected	to	have	an	important	impact	because	the	results	can	be	used	

to	inform	causal	analyses	of	patterns	of	forced	migrant	mortality.		
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2.2	Methods	

Data	sources	

Migrant	mortality	

The	International	Organization	for	Migration’s	(IOM)	Missing	Migrants	Project,	which	started	

in	2014,	is	the	only	database	that	collects	data	on	forced	migrant	deaths	worldwide.30	The	

database	tracks	the	deaths	of	forced	migrants,	including	refugees	and	asylum-seekers,	who	

have	 died	 in	 the	 process	 of	migration	 towards	 an	 international	 destination.	 The	Missing	

Migrants	 Project	 is	 a	 “case-based”	 dataset,	 meaning	 that	 each	 entry	 represents	 a	 single	

occurrence	 in	 which	 a	 forcibly	 displaced	 individual	 or	 group	 of	 individuals	 dies	 during	

migration	or	at	international	borders.30	Deaths	occurring	in	detention	facilities,	and	during	

or	after	deportation,	are	not	included	in	this	database.	

The	sources	of	data	used	include	data	received	from	survivors	at	landing	points,	data	

compiled	 from	 medical	 examiners,	 and	 media	 and	 government	 reports.	 The	 database	

includes	information	on	the	location	migrant	remains	were	recovered	(i.e.,	GIS	coordinates,	

region,	and	Frontex	migration	route	name),	the	cause	of	death,	date	of	reporting	(day,	month,	

and	year),	an	event	identification	number	(WebID),	a	Likert	quality	rating	based	on	the	data	

source,	and	a	link	to	the	primary	source	for	each	case.	The	temporal	scope	of	this	analysis	

includes	the	years	2014	through	2018.	Because	this	database	only	includes	deaths	reported,	

these	numbers	represent	a	minimum	value.	One	study	estimates	 the	number	of	 reported	

deaths	 to	 represent	 only	 one-third	 of	 deaths	 due	 to	 irregularities	 in	 the	 procedures	 for	

documenting	forced	migrant	remains.31	Nonetheless,	at	present,	this	database	is	the	most	

comprehensive	source	of	information	about	the	global	scope	of	forced	migrant	mortality.	An	

example	of	the	data	retrievable	from	the	Missing	Migrants	Project	is	provided	in	Table	2.1.30		
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Table	2.1.	Sample	attribute	fields	of	the	Missing	Migrants	database	
WebID		 Report	date	 Number	dead	 Cause	of	death	 Location	coordinates	
44105	 20-Jan-18	 1	 Hit	by	train	 45.84,	9.01	
45796	 20-Jan-18	 1	 Unknown		

(skeletal	remains)	
27.11,	-98.43	

47456	 20-Jan-18	 2	 Suffocation,	Excessive	
physical	abuse	

33.35,	19.83	

44631	 19-Jan-18	 1	 Unknown		
(skeletal	remains)	

32.01,	-112.10	

	

Cause	of	death	 is	reported	as	a	qualitative	description	of	 the	determination	of	conditions	

resulting	in	a	migrant	death,	or	the	circumstances	of	the	event	that	produced	the	fatal	injury.	

When	 possible,	 we	 categorized	 cause	 of	 death	 using	 the	 International	 Classification	 of	

Diseases,	10th	revision	(ICD-10)	codes.32		

	

Administrative	boundaries	

I	 obtained	 shape	 files	with	 country	boundaries	 and	maritime	 sovereignties	 from	Natural	

Earth.33		

	

Analytic	approach	

Descriptive	statistics	(frequencies	and	proportions)	were	calculated	for	cause	of	death	using	

Stata	SE	version	15.1.34	

The	Missing	 Migrants	 Project	 database	 was	 exported	 into	 ArcGIS	 version	 10.6	 to	

create	a	point	map	layer	of	migrant	deaths	by	spatially	joining	the	migrant	mortality	dataset	

to	the	administrative	boundary	shape	files	by	year.	

First,	 clustering	 of	 migrant	 mortality	 was	 analyzed	 using	 the	 Kulldorff	 spatial-

temporal	 scan	 statistic	 in	 the	 SaTScan	 v9.6	 program,	which	 simultaneously	 accounts	 for	

spatial	and	temporal	patterns.35	The	Kulldorff	spatial-temporal	scan	statistic	is	used	to	test	
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for	clusters	by	determining	the	independence	of	each	multi-dimensional	point	process.36	It	

imposes	a	cylinder	around	each	point;	the	base	of	the	cylinder	varies	across	the	area	being	

searched,	while	the	height	of	the	cylinder	varies	across	the	periods	of	time	searched.	The	

estimated	number	of	cases	for	a	given	cylinder	is	compared	with	the	expected	value,	or	the	

mean	annual	number	of	cases	of	the	entire	study	area,	using	maximum	likelihood	testing	and	

adjusting	for	the	multiple	testing	of	locations	of	clusters.27	The	null	hypothesis	tested	by	the	

Kulldorff	spatial	scan	statistic	 is	a	homogenous	distribution	of	cases.	Rejection	of	the	null	

hypothesis	 by	 the	 Kulldorff	 spatial	 scan	 statistic	 suggests	 that	 the	 observed	 patterns	 of	

migrant	mortality	differs	from	the	spatial-temporal	distribution	in	the	null	model.		

Second,	to	test	the	hypothesis	that	forced	migrant	deaths	have	a	seasonal	component,	

the	seasonal	scan	statistic	was	applied.	Briefly,	the	seasonal	scan	statistics	ignores	the	year	

and	 treats	 time	 (month	 and	 day)	 as	 a	 loop,	 allowing	 for	 the	 detection	 of	 seasonal	

characteristics.		

	

2.3	Results		

A	total	of	16,314	migrant	deaths	were	reported	from	January	1,	2014	–	December	31,	2018.	

Causes	 of	 death	 are	 summarized	 in	 Table	 2.2.	 Accidental	 drowning	 and	 submersion	

accounted	 for	 the	 greatest	 proportion	 of	 deaths	 each	 year,	 although	 this	 proportion	

decreased	over	time.	A	subset	of	the	cause	of	death	categories	were	verified	using	the	link	to	

the	 primary	 source.	 This	 verification	 process	 identified	 misclassification	 in	 the	

categorization	of	cause	of	death.	Furthermore,	the	cause	of	death	categories	are	not	mutually	

exclusive.		
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Table	2.2.	Cause	of	death	count	by	year,	2014	–	2018	(n	=	16,314)	

	 Number	of	deaths	n	(%)	
Cause	of	death	 2014	 	 2015	 	 2016	 	 2017	 	 2018	 	
Accidental	
drowning	and	
submersion	

1,094	 (64)	 2,284	 (57)	 1,418	 (35)	 1,154	 (32)	 1,070	 (38)	

Motor	vehicle	
accident	

17	 (1)	 273	 (7)	 238	 (6)	 477	 (13)	 508	 (18)	

Other	accident	 3	 (<1)	 	4	 (<1)	 11	 (<1)	 	15	 (<1)	 13	 (<1)	
Exposure	to	forces	
of	nature	

51	 (3)	 134	 (3)	 80	 (2)	 211	 (6)	 96	 (3)	

Dehydration		 0	 (0)	 74	 (2)	 61	 (2)	 322	 (9)	 66	 (2)	
Starvation	 13	 (1)	 270	 (7)	 43	 (2)	 477	 (13)	 87	 (3)	
Assault		 65	 (4)	 195	 (5)	 85	 (2)	 370	 (10)	 227	 (8)	
Suicide	 1	 (<1)	 0	 (0)	 1	 (<1)	 0	 (0)	 1	 (<1)	
Illness	 0	 (0)	 10	 (<1)	 13	 (<1)	 3	 (<1)	 10	 (<1)	
Lack	of	access	to	
medication	

0	 (0)	 113	 (3)	 1,318	 (32)	 109	 (3)	 452	 (16)	

Unknown/Missing	 477	 (27)	 681	 (17)	 795	 (20)	 516	 (14)	 308	 (11)	
Total	count	 1,721	 	 4,038	 	 4,063	 	 3,654	 	 2,838	 	
	

Each	year,	the	greatest	proportion	of	deaths	occurred	at	sea	(range:	26	–	54%).		The	United	

States	 and	Mexico	were	 among	 the	 top	 five	 locations	 of	 deaths	 each	 year	 since	 2014,	 in	

addition	to	deaths	at	sea.	The	locations	of	migrant	deaths	are	presented	in	Figures	2.1	–	2.5.	
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Figure	2.1	Locations	of	forced	migrant	mortality,	2014	

	

Figure	2.2.	Locations	of	forced	migrant	mortality,	2015	
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Figure	2.3.	Locations	of	forced	migrant	mortality,	2016	

	
	
Figure	2.4.	Locations	of	forced	migrant	mortality,	2017	
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Figure	2.5.	Locations	of	forced	migrant	mortality,	2018	

	

In	2014,	the	large	circles,	representing	the	magnitude	of	the	number	of	deaths,	occur	over	

South	 Sudan,	 Libya,	 and	 the	 U.S.-Mexico	 border.	 In	 2015,	 the	 areas	 with	 the	 largest	

magnitude	of	deaths	shifted	to	northern	Africa	and	Myanmar,	while	persisting	at	the	U.S.-

Mexico	border.	Turkey	and	the	Mediterranean,	as	well	as	northern	Africa,	appear	to	be	the	

locations	 of	 concentrations	 of	 mortality	 in	 2016.	 In	 2017	 and	 2018,	 the	 pattern	 of	 the	

magnitudes	of	deaths	were	geographically	similar	 to	 those	observed	previously,	although	

the	magnitude	was	decreased.		

Twelve	 spatial-temporal	 clusters	 of	migrant	 deaths	were	 identified,	 located	 along	

irregular	migration	routes.	These	clusters	are	presented	together	in	Figure	2.6.			
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Figure	2.6.	Spatial-temporal	clusters	of	forced	migrant	mortality,	2014	–	2018		

	

The	characteristics	of	the	spatial-temporal	clusters	are	presented	in	Table	2.3.		

	

Table	2.3.	Spatial-temporal	clusters	of	migrant	mortality,	2014	–	2018.		

Cluster	 Year	 Coordinates/radius	(km)	 Observed*	 Expected†	 O/E	Ratio	 LLR‡	
1	 2015	 39.49,	20.28/	763	 1560	 629	 2.48	 513.6	
2	 2014	 33.44,	14.24/	73	 261	 29	 9.13	 346.4	
3	 2014	 1.63,	30.89/	0	 251	 26	 9.48	 341.5	
4	 2018	 36.74,	4.10/	1423	 564	 155	 3.64	 325.0	
5		 2017	 5.21,	15.37/	1726	 1065	 455	 2.34	 307.6	
6	 2016	 23.51,	33.27/	952	 833	 326	 2.55	 282.1	
7		 2014	 31.75,	106.49/	486	 245	 35	 6.91	 265.4	
8	 2018	 25.73,	21.40/	255	 203	 40	 5.09	 168.2	
9	 2014	 10.11,	48.87/	296	 134	 17	 7.84	 159.4	
10	 2015	 11.789,	99.79/	1133	 297	 87	 3.43	 157.0	
11	 2016	 23.25,	19.72/	0	 228	 60	 3.79	 136.6	
12	 2017	 32.84,	12.59/	19	 239	 66	 3.62	 135.2	
LLR,	Log	likelihood	ratio	
*	Number	of	observed	cases	in	a	cluster	
†Number	of	expected	cases	in	a	cluster		
‡p<0.001	
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These	clusters	can	be	interpreted	as	the	space-time	points	in	which	the	observed	numbers	

of	 deaths	 were	 statistically	 unexpected	 in	 the	 past	 5	 years.	 In	 2014,	 the	 first	 clusters	

appeared	at	 the	U.S.-Mexico	border,	which	 saw	an	 influx	 in	 asylum	seekers,	 	 particularly	

women	and	girls	fleeing	violence,	as	well	as	Somalia	in	the	horn	of	Africa,	where	Al	Shabab	

attacks	may	 have	 led	 to	 increased	 attempts	 at	 forced	migration.	 There	was	 also	 a	 small	

cluster	off	the	coast	of	Libya	–	coinciding	with	the	start	of	the	Libyan	war.	The	cluster	over	

Myanmar	 in	 2015	 is	 likely	 driven	 by	 the	Rohingya	 crisis,	while	 a	 cluster	 also	 covers	 the	

Mediterranean,	marking	the	start	of	the	period	of	forced	migration	sometimes	referred	to	as	

the	European	Migration	Crisis.	In	2016,	a	cluster	is	observed	over	Sudan,	when	a	spike	in	

conflict	intensity	may	have	led	to	more	attempts	at	migration	resulting	in	death.	The	cluster	

identified	in	2017	is	small,	and	appears	off	the	coast	of	Libya	and	Tunisia.	In	2018,	clusters	

are	 observed	 in	 central	 Africa,	 north	 through	 Chad,	 as	 well	 as	 western	 Europe,	 the	

Mediterranean,	and	Morocco.	

A	global,	seasonal	trend	was	identified	from	August	1	–	October	31,	associated	with	a	

40	 percentage-point	 increase	 in	 the	 risk	 of	 a	mortality	 event	 (p<0.001),	 as	 presented	 in	

Figure	2.7.	
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Figure	2.7.	Seasonal	trends	in	forced	migrant	mortality,	2014	–	2018.		

	

2.4	Discussion	

First,	 spatial-temporal	 clusters	 in	 forced	 migrant	 mortality	 were	 identified	 using	 the	

Kulldorff	spatial-temporal	scan	statistic.	Second,	seasonal	trends	in	forced	migrant	mortality	

were	identified	using	the	Kulldorff	seasonal	scan	statistic.		This	study	has	two	main	findings:	

First,	while	forced	migrant	mortality	transcends	national	borders,	they	are	characterized	by	

a	non-random	pattern	over	 the	past	 five	years.	Second,	 forced	migrant	deaths	 followed	a	

seasonal	pattern,	with	the	greatest	risk	of	death	occurring	from	August	through	October.	The	

presence	of	 spatial-temporal	 autocorrelation	 in	migrant	mortality	 indicates	 the	historical	

hotspots	of	this	critical	humanitarian	emergency.	Of	note,	the	spatial-temporal	clusters	did	
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not	 overlap.	 Instead,	 each	 cluster	 appears	 to	 be	 continuous	 with	 geographical	 areas	

experiencing	heightened	conflict	and	known	increases	in	forced	migration.		

A	trend	of	seasonality	in	peak	cases	from	August	-	October	was	also	observed.	Because	

this	is	a	case-based	analysis,	there	are	two	possible	explanations	for	the	seasonal	increase	in	

the	number	of	deaths.	First,	the	increase	could	be	explained	by	an	increase	in	attempts	at	

migration	 from	 August-October.	 Second,	 the	 seasonal	 trend	 may	 reflect	 increasingly	

hazardous	migration	routes	during	this	period.	The	majority	of	reported	deaths	occurred	in	

the	 Tropics,	 Subtropics,	 and	 Southern	 Temperate	 zones,	 which	 experience	 warmer	

temperatures	during	this	season.	Previous	studies	have	showed	climate	factors	significantly	

affected	 seasonal	 forced	 migrant	 mortality	 at	 the	 U.S.-Mexico	 border,	 with	 more	 cases	

observed	during	the	periods	of	high	temperature.14	

This	 retrospective	 analysis	 demonstrates	 the	 feasibility	 of	 applying	 the	 Kulldorff	

spatial-temporal	scan	statistic	to	this	case-based	data.	This	method	could	be	applied	in	real-

time	 to	 identify	 clusters,	 and	 changes	 in	 cluster	 locations,	 of	 forced	 migrant	 mortality,	

ultimately	 allowing	 for	 the	 direction,	 or	 redirection,	 of	 resources	 for	 prevention	 in	 high	

mortality	 clusters.	Additionally,	 the	observed	 spatial-temporal	heterogeneity	 implies	 that	

factors	 increasing	 the	 risk	 of	 migrant	 mortality	 may	 vary	 over	 space	 and	 time.	 Most	

obviously,	this	includes	national	immigration	policy,	which	is	often	not	enforced	consistently	

until	a	migrant	is	ashore.	Improved	data,	including	the	identification	of	the	dead,	will	serve	

both	to	inform	future	analyses	of	patterns	in	migrant	mortality	in	addition	to	upholding	a	

legal	obligation.37,38	

	

	



	 24	 	

Limitations	

The	 limitations	of	 this	study	and	dataset	should	be	noted.	First,	 this	analysis	 is	subject	to	

information	bias,	as	reports	on	the	cases	of	migrant	deaths	are	incomplete.	We	hypothesize	

that	observations	are	not	missing	at	random	–	for	example,	events	of	an	individual	death	may	

be	 less	 likely	 to	 be	 detected	 compared	 to	 events	 including	multiple	 deaths	 due	 to	 scale.		

Second,	a	major	limitation	of	this	study	is	the	unknown	proportion	of	forced	migrants	who	

do	not	 die	 in	 transit.	 Finally,	 this	 analysis	 does	 not	 attempt	 to	 identify	 the	magnitude	 of	

spatial	 autocorrelation	 after	 adjusting	 for	 hypothesized	 confounders,	 such	 as	

intergovernmental	and	national	immigration	policies,	which	may	affect	the	degree	to	which	

forced	migrant	routes	are	hazardous.		

While	 the	 present	 analysis	 did	 not	 include	 data	 for	 several	 important	 predictor	

variables	 expected	 to	 vary	 spatially,	 the	 identification	 of	 significant	 clusters	 justifies	 the	

future	 application	 of	 geographically	 weighted	 regression	 to	 this	 issue.	 Nonetheless,	 the	

findings	presented	in	this	paper	may	be	of	use	to	organizations	leading	the	response	to	the	

increasing	number	of	 forced	migrants	worldwide	 in	several	ways:	1)	 the	 identification	of	

historical	 clusters	 of	 forced	migrant	 deaths	 can	 be	 used	 to	 link	 events,	 such	 as	 flares	 in	

conflict,	 to	 force	migrant	mortality,	 2)	 prevention	 efforts,	 such	 as	 border	monitoring	 for	

safety,	may	be	most	effective	during	the	season	identified	as	having	the	highest	occurrence	

of	 mortality,	 and	 finally	 3)	 these	 results	 may	 provide	 a	 foundation	 for	 prospective	

monitoring	 of	 forced	migrant	mortality.	 Future	 research	 should	 evaluate	 the	 “push”	 and	

“pull”	factors	associated	with	the	observed	clusters	of	forced	migrant	mortality	in	order	to	

inform	locally-tailored	interventions.			
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2.5	Conclusions		

Forced	migrant	deaths	do	not	occur	at	 random,	but	 instead	are	 characterized	by	 spatial-

temporal	and	seasonal	patterns.	This	methodology	can	be	used	with	real-time,	case-based	

data	 to	 identify	 areas	 where	 forced	 migrant	 mortality	 is	 clustering,	 thus	 improving	

monitoring	and	prevention	activities.		
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Chapter	Three:	Major	depressive	disorder	prevalence	and	risk	factors	among	Syrian	

asylum	seekers	in	Greece1	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

																																																								
1	This	study	has	been	published	as:	Poole	DN,	Hedt-Gauthier	B,	Liao	S,	Raymond	NA,	Bärnighausen	
T.	Major	depressive	disorder	prevalence	and	risk	factors	among	Syrian	asylum	seekers	in	Greece.	
BMC	Public	Health	2018;	18:	908.	
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Abstract		

Background:	 Over	 one	million	 Syrian	 asylum	 seekers	 have	 travelled	 to	 Greece	with	 the	

ultimate	 aim	 of	 reaching	 other	 countries	 in	western	 Europe.	 Depression	 prevalence	 and	

associated	 sociodemographic	 and	 displacement	 characteristics	 have	 been	 reported	 for	

resettled	migrants.	However,	the	prevalence	of	major	depressive	disorder	(MDD)	and	its	risk	

factors	have	not	been	described	among	migrants	engaged	 in	 the	asylum	process	ensuing	

from	 the	 Syrian	 crisis.	 This	 study	 provides	 new	 data	 about	 the	 mental	 health	 status	 of	

migrants	in	transition	in	the	context	of	protracted	asylum	procedures.	

Methods:	We	 conducted	 a	 cross-sectional	 survey	 in	 a	 Syrian	 refugee	 camp	 in	 the	 Attica	

region	of	Greece	from	January	16–31,	2017.	Individuals	≥18	years	of	age	with	verbal	Arabic	

or	English	language	skills	were	eligible	to	participate.	The	Patient	Health	Questionnaire-8	

(PHQ-8),	an	eight-item	validated	diagnostic	and	severity	measure,	was	used	to	screen	

for	 MDD.	 We	 analyzed	 the	 relationships	 between	 MDD	 and	 sociodemographic	 and	

displacement	characteristics	using	multivariable	logistic	regression.	

Results:	A	total	of	135	surveys	were	completed,	representing	40%	of	the	adult	population	

in	the	refugee	camp.	The	mean	age	of	the	participants	was	30	years	(18–61	years);	women	

comprised	41%	of	the	sample;	74%	of	the	participants	had	ever	married;	67%	had	children;	

and	33%	of	participants	had	not	attended	secondary	school,	including	11%	who	had	never	

attended	school.	Median	time	since	departing	the	country	of	origin	was	12	months	(<	1–74	

months).	 Median	 time	 spent	 in	 the	 asylum	 process	 in	 Greece	 was	 10	 months	 (<	 1–49	

months).	 MDD	 was	 detected	 in	 44%	 (95%	 CI:	 37–50)	 of	 participants.	 Being	 a	 woman	

(Adjusted	Odds	Ratio	[AOR]:	3.23,	p	=	0.019),	each	additional	child	(AOR:	1.61,	p	=	0.006),	

and	increased	time	in	the	asylum	process	in	Greece	(AOR:	1.15,	p	=	0.043)	were	significant	
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risk	factors	for	MDD.	Ever	being	married	was	associated	with	reduced	odds	of	MDD	(AOR:	

0.23,	p	=	0.042).	

Conclusions:	 Syrian	migrants	 face	 an	 extraordinarily	 high	 burden	 of	 MDD	 as	 they	 seek	

asylum.	 Incorporation	 of	 screening	 and	 treatment	 into	 service	 provision	 within	 refugee	

camps	 is	 urgently	 needed,	 particularly	 as	 migrants	 spend	 extended	 periods	 of	 time	 in	

transition	due	to	protracted	asylum	procedures.	

Keywords:	migrants,	refugees,	global	mental	health,	conflict,	depression	
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3.1	Background	

An	estimated	4.5	million	Syrians	have	sought	asylum	in	neighboring	countries	since	the	start	

of	the	Syrian	conflict	in	2011	[1],	including	one	million	who	have	travelled	to	Greece	with	the	

ultimate	aim	of	reaching	other	peaceful	countries	in	western	Europe	[2].	Evidence	suggests	

that	 the	 “healthy	migrant	 effect”	 –	 the	often-observed	phenomenon	 that	migrants	 are	on	

average	healthier	 than	their	host	populations	–	does	not	apply	 to	 forced	migrants	 fleeing	

conflict	 [3].	 Instead,	 forced	migrants	may	 face	higher	 rates	of	 health	problems,	 including	

mental	health	disorders	[4].		

		 Two	 previous	 studies	 found	 significantly	 higher	 rates	 of	 post-traumatic	 stress	

disorder	(PTSD)	among	Syrian	migrants	compared	to	host	populations	[5,6].	However,	the	

emphasis	on	pre-migration	trauma	may	overshadow	other	psychological	needs	of	asylum	

seekers	and	the	roles	of	displacement-related	stressors	[7,8],	which	have	been	shown	to	be	

important	 determinants	 of	 mental	 health	 among	 Syrian	 refugees	 in	 Turkey	 [9].	

Displacement-related	 stressors	 are	 known	 to	 contribute	 to	 the	 development	 of	 chronic	

mental	health	disorders,	including	anxiety	[10]	and	major	depressive	disorders	[11–13].	The	

EU-Turkey	Statement	of	2016,	which	assigned	the	responsibility	of	processing	asylum	claims	

to	the	first	EU	member	state	an	asylum	seeker	entered,	has	likely	contributed	to	extended	

asylum	procedures	for	Syrian	migrants	in	Greece	and	may	subsequently	have	exacerbated	

the	burden	of	mental	health	disorders	 [10].	 Furthermore,	 several	 studies	 in	post-conflict	

populations	in	the	Middle	East	and	Nepal	have	found	that	current	living	contexts	strongly	

affect	mental	health	[14].	A	narrow	focus	on	past	trauma	may	result	in	failure	to	consider	the	

effect	of	current	life	circumstances	on	mental	health	[15].	The	development	of	depression	

during	the	asylum	process	is	likely	to	undermine	individual	and	societal	functioning,	which	
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are	essential	for	the	survival	and	eventual	resettlement	of	forced	migrants	[16].	Depression	

is	also	likely	to	lead	to	adverse	acculturation	outcomes	[17].		

While	 the	early	 screening	and	 treatment	of	depression	may	be	expected	 to	 confer	

benefits,	measures	to	detect	or	prevent	psychological	morbidity	during	the	asylum-seeking	

phase	 of	migration	 are	 only	 inconsistently	 implemented	 [18].	 Previous	 studies	 reported	

estimates	 of	 the	 prevalence	 of	 depression	 among	 Syrians	 pre-conflict	 [19]	 and	 upon	

resettlement	 [20].	However,	 to	date	no	study	has	measured	the	prevalence	of	depression	

among	 Syrians	 undergoing	 the	 protracted	 asylum	 process	 in	 refugee	 camps	 [21].	

Furthermore,	 although	sociodemographic	 characteristics	 (i.e.	 age,	 sex)	and	displacement-

related	 stressors	 associated	 with	 depression	 and	 their	 moderating	 effects	 have	 been	

reported	for	resettled	migrants	[11],	risk	factors	contributing	to	depression	among	Syrian	

asylum	seekers	have	not	been	described.		

In	 this	 study,	 we	 examined	 the	 prevalence	 and	 risk	 factors	 of	 major	 depressive	

disorder	(MDD)	among	Syrians	undergoing	the	asylum	process	in	a	European	refugee	camp.	

The	purposes	of	the	study	are	to	1)	determine	the	prevalence	of	MDD	among	Syrian	migrants	

living	 in	 a	 refugee	 camp	 in	 Greece	 using	 a	 validated	 measure,	 and	 2)	 identify	

sociodemographic	 and	 displacement	 characteristics	 that	 could	 be	 risk	 factors	 for	 MDD.	

Quantifying	the	need	for	mental	health	services	by	estimating	the	prevalence	of	MDD	and	

associated	risk	factors	is	the	first	step	toward	developing	intervention	programming	for	this	

population.		
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3.2	Methods	

This	 study	 included	a	 face-to-face	cross-sectional	 survey	 in	a	 camp	designated	 for	Syrian	

refugees	 located	 in	 the	Attica	 region	 of	 Greece.	Data	were	 collected	 from	 January	 16-31,	

2017.	Access	to	the	camp	was	granted	by	the	International	Organization	for	Migration	(IOM),	

which	managed	camp	operations.		

	

Sample	size	and	sampling	strategy		

The	sampling	frame	included	all	adults	residing	in	the	refugee	camp	during	the	study	period	

(estimated	 336	 individuals).	 Individuals	 ≥18	 years	 of	 age	 with	 verbal	 Arabic	 or	 English	

language	 skills	 were	 eligible	 to	 participate.	 A	 minimum	 representative	 sample	 of	 97	

participants	was	needed	to	estimate	the	prevalence	of	MDD	with	±10%	precision	in	the	95%	

confidence	intervals	(95%	CIs).	

This	study	used	mixed	sampling	procedures,	utilizing	a	map	of	the	camp	to	facilitate	

sampling.	 As	 shown	 in	 Figure	 3.1,	 camp	 inhabitants	 reside	 in	 containers,	 the	 primary	

housing	unit.	The	containers	provide	housing	for	up	to	eight	individuals,	and	are	organized	

into	 blocks.	 In	 the	 first	 phase	 of	 sampling,	 due	 to	 the	 highly	 vulnerable	 nature	 of	 the	

population,	camp	management	announced	that	a	research	study	was	being	undertaken	in	

the	camp	on	the	topic	of	migrant	health.	All	eligible	adults	who	volunteered	to	take	part	in	

the	 study	were	 included	 (n=90).	 No	 personally	 identifiable	 information	was	 collected	 in	

order	to	protect	the	participants’	identities.	The	container	numbers	from	which	participants	

had	been	recruited	were	recorded	to	facilitate	sampling	in	the	second	wave	of	recruitment.	

However,	 the	 container	 numbers	 were	 not	 linked	 to	 the	 survey	 data,	 precluding	 the	

identification	of	participants	by	container	number.				
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After	 establishing	 familiarity	 with	 and	 receiving	 positive	 feedback	 regarding	 the	

research	from	camp	management	and	the	study	population,	a	second	container-based	phase	

of	sampling	was	deemed	feasible	and	was	performed	to	increase	the	representativeness	of	

the	sample.	Briefly,	a	systematic	sample	was	drawn	using	the	camp	map	to	recruit	all	eligible	

adults	from	exactly	half	the	containers	in	each	block.	First,	blocks	in	which	less	than	half	of	

the	 containers	were	 represented	 during	 the	 first	 phase	 of	 sampling	were	 identified	 and	

included	 in	 the	 second	 phase	 of	 sampling.	 All	 adults	 residing	 in	 the	most	 north-western	

container	of	each	block	were	recruited	to	participate	in	the	study.	Next,	adults	residing	in	

neighbouring	containers	that	were	not	previously	sampled	in	the	first	phase	were	recruited,	

starting	with	the	most	western	container	and	moving	east.	This	process	was	repeated	until	

all	eligible	adults	from	exactly	half	the	containers	in	each	block	were	recruited	to	participate	

in	the	study,	producing	an	even	distribution	of	sampled	containers	across	the	camp.	Forty-

five	participants	were	included	in	the	second	phase	of	sampling,	with	a	response	rate	of	92%.	

An	illustration	of	the	mixed	sampling	strategy	is	presented	in	Figure	3.1.	The	total	combined	

sample	from	the	first	and	second	phases	of	sampling	was	135	participants.	

	

	

	

	

	

	

	

	



	 36	 	

Figure	3.1.	Sampling	strategy		

	

	

Procedures	

All	survey	items	were	translated	to	and	back-translated	from	Arabic.	Face-to-face	interviews	

took	place	in	an	area	with	audio	privacy.	There	were	several	settings	used	to	achieve	this	

purpose,	including	a	private	area	inside	the	participant’s	container	or	outside	on	the	veranda	

or	in	another	outdoor	area	with	audio	privacy.	The	survey	was	administered	by	a	member	

of	the	research	team	paired	with	Arabic-English	interpreters.	All	members	of	the	research	

team	completed	research	training	via	the	Collaborative	Institutional	Training	Initiative	and	
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had	 experience	 working	 with	 migrant	 populations.	 The	 interpreters	 had	 professional	

experience	working	with	Syrian	refugee	populations.		

		

Major	depressive	disorder	

The	primary	outcome	was	the	prevalence	of	MDD.	MDD	screening	was	conducted	with	the	

Patient	 Health	 Questionnaire-8	 (PHQ-8)	 [22].	 There	 is	 a	 lack	 of	 screening	 tools	 for	

depression	severity	specifically	validated	among	Syrian	refugees.	However,	the	PHQ-8	has	

been	used	 to	 assess	MDD	among	migrant	populations	 [23,24],	 and	has	been	validated	 in	

Arabic	[25,26].	A	cut-off	score	of	10	or	more	was	used	for	MDD	on	the	basis	of	validation	

studies	 [22,27].	 The	 detection	 of	 MDD	 by	 the	 persistence	 and	 severity	 of	 depressive	

symptoms	for	two	weeks	[28]	is	an	important	threshold	for	clinical	diagnostic	assessments	

and	 treatment	 [29].	 In	 our	 study,	 the	 PHQ-8	 had	 a	 Cronbach’s	 α	 of	 0.77,	 indicating	

satisfactory	reliability	of	this	scale	among	the	study	population.		

Participants	that	reported	depressive	symptoms	in	the	last	two	weeks	were	referred	

for	assessment	by	an	on-site	psychologist	employed	by	the	IOM.			

	

Participant	characteristics	

Sociodemographic	and	displacement	characteristics	were	collected	using	a	survey.	Level	of	

education	was	used	as	a	proxy	measure	of	socioeconomic	status	in	country	of	origin.	The	

interview	date,	date	of	departure	from	country	of	origin,	and	date	of	arrival	in	Greece	were	

used	to	calculate	the	total	time	displaced	and	time	seeking	asylum	in	Greece.		
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Statistical	analysis	

The	point	prevalence	of	MDD	was	reported	with	Wald	95%	CIs.	Finite	population	correction	

was	 applied	 to	 adjust	 the	prevalence	 estimate	 such	 that	 the	 variance	 applies	 only	 to	 the	

unsampled	proportion	of	the	population	[30].	Missing	data	for	items	used	to	measure	MDD	

status	were	replaced	with	minimum	values,	indicating	the	absence	of	depression,	to	produce	

the	 most	 conservative	 prevalence	 estimate.	 Sensitivity	 analyses	 were	 performed	 by	

imputing	 the	maximum	 responses	 for	 observations	 with	missing	 data	 for	 items	 used	 to	

assess	depression	status.		

We	addressed	potential	selection	bias	introduced	by	the	mixed	sampling	methods	in	

two	ways.	First,	we	assessed	the	balance	of	the	sociodemographic	characteristics	(age	and	

sex)	of	participants	sampled	in	the	first	sampling	phase	with	those	sampled	in	the	second	

phase.	We	used	Welch’s	approximation	t-test	to	compare	the	age	distribution	of	the	study	

subsamples,	accounting	for	heterogeneous	variance	due	to	differences	in	the	sample	sizes.	

Next,	we	used	Pearson’s	chi-square	test	to	assess	differences	in	the	sex	distributions	of	the	

study	subsamples.	We	compared	the	prevalence	of	MDD	between	the	sampling	phases	with	

Pearson’s	chi-square	test	to	evaluate	selection	bias	on	the	outcome	between	the	purposive	

and	systematic	samples.		

Second,	 to	 determine	 whether	 the	 final	 combined	 sample	 (hereafter,	 the	 study	

sample)	 could	 be	 considered	 pragmatically	 random	 and	 representative	 of	 the	 sampling	

frame,	we	used	camp	census	data	collected	during	the	study	period	to	evaluate	differences	

between	 the	 study	 sample	 and	 the	 camp	 population.	 Welch’s	 approximation	 t-test	 and	

Pearson’s	chi-square	test	were	used	to	compare	the	age	and	sex	distributions	of	the	study	

sample	and	the	camp	population,	respectively.	We	additionally	calculated	the	age-	and	sex-	
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standardized	MDD	prevalence	estimate	using	the	population	census	data.	After	determining	

that	the	combined	sample	could	be	considered	representative	of	the	study	population	(Table	

3.1),	 the	 total	combined	sample	of	135	participants,	 representing	40%	of	 the	adult	camp	

population,	was	used	in	the	main	analyses.		

We	 used	 descriptive	 statistics	 to	 quantify	 the	 participants’	 sociodemographic	 and	

displacement	 characteristics.	 Associations	 between	 sociodemographic	 and	 displacement	

characteristics	 and	MDD	status	were	 analysed	by	 logistic	 regression	and	are	 reported	as	

Unadjusted	Odd	Ratios	(UORs)	with	95%	CIs.		

We	 used	 multivariable	 regression	 to	 predict	 MDD	 with	 sociodemographic	 and	

displacement	 characteristics.	 Our	 model	 includes	 the	 following	 sociodemographic	

characteristics:	gender,	age,	educational	attainment,	marital	status,	and	number	of	children.	

Gender	is	included	to	account	for	established	differences	in	depression	prevalence	between	

men	and	women	 [31].	 Continuous	 age	 and	age	 squared	are	 included	because	depression	

prevalence	 has	 been	 shown	 to	 have	 a	 U-shaped	 distribution	 across	 the	 lifespan	 [32].	

Educational	attainment	is	included	to	account	for	the	expected	protective	effect	of	increased	

education	 against	 depression	 [33].	 Marital	 status,	 a	 known	 protective	 predictor	 of	

depression	[34],	is	also	included	in	the	model.	The	number	of	children	is	included	to	capture	

the	previously	reported	risk	of	depression	associated	with	increased	family	size,	which	may	

exacerbate	 housing	 and	 financial	 pressures	 [35].	 Total	 time	 since	 forced	 displacement	

represents	time	since	exposure	to	conflict-related	trauma,	which	has	been	shown	to	reduce	

the	risk	of	depression	[36].	Finally,	time	in	the	asylum	process	is	included	on	the	basis	of	

literature	demonstrating	the	deleterious	effect	of	detainment	and	temporary	protection	on	

migrant	mental	health	[13].	
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Adjusted	Odds	Ratios	(AOR)	with	95%	CIs	are	reported	for	associations	in	the	final	

multivariable	logistic	regression	model.	All	analyses	are	complete	case	analyses.	Statistical	

analyses	were	performed	using	Stata	version	14.2	[37].		

	

Ethical	considerations	

This	study	was	under	ethics	review,	oversight,	and	governance	both	 in	Greece	and	 in	the	

United	States	by	the	IOM	Greek	research	ethics	advisory	board	and	the	Institutional	Review	

Board	of	the	Harvard	T.	H.	Chan	School	of	Public	Health	(Protocol	IRB16-2015),	respectively.	

Informed	consent	was	obtained	orally	from	all	participants	to	avoid	the	potential	risks	of	

collecting	participant	names.		

	

3.3	Results		

A	 total	 of	 135	 interviews	 were	 completed.	 As	 shown	 in	 Table	 3.1,	 the	 age	 and	 sex	

distributions	of	the	combined	study	sample	did	not	significantly	vary	from	those	of	the	camp	

population	at	the	time	of	the	study	(median	age:	30	years	for	both,	p<0.11;	and	the	percent	

women:	 41%	 and	 46%,	 respectively,	 p<0.31).	 Therefore,	 for	 simplicity,	 we	 used	 the	

combined	study	sample	in	all	analyses.		
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Table	3.1.	Sample	representativeness		

Sample	
description		

	 	 Age	(years)	 	 Percent	women	

	 	 N	 Median	 IQR	 p-
value	†	

N	 %	 p-
value‡	

First	and	second	
sampling	phases	

Second	
phase	

45	 31	 24-38	 	 26	 57.8	 	

	 First	phase	
	

90	 30	 25-36	 0.93	 29	 32.2	 0.004	

Combined	
sample	and	the	
camp	population	

Camp	
population	
	

346	 30	 24-40	 	 15
4	

45.9	 	

	 Combined	
sample	

135	 30	 24-37	 0.11	 55	 40.7	 0.31	

†Welch’s	approximation	t-test	
‡Pearson’s	chi-square	test	
	

Participant	sociodemographic	and	displacement	characteristics	are	presented	in	Table	3.2.	

All	(100%)	participants	had	recently	fled	the	Syrian	conflict	and	the	majority	(89%)	were	of	

Syrian	nationality.	We	did	not	record	the	nationality	of	those	migrants	who	were	not	Syrian	

to	maintain	the	anonymity	of	the	collected	data.	The	mean	age	of	the	participants	was	30	

years	(range:	18-61	years);	women	comprised	41%	of	the	sample;	74%	of	the	participants	

had	ever	married;	and	67%	had	children.	33%	of	participants	had	not	attended	secondary	

school,	including	11%	who	had	never	attended	any	school.	The	median	time	since	departing	

the	country	of	origin	was	12	months	(<1-74	months).	The	median	time	spent	in	the	asylum	

process	in	Greece	was	10	months	(<1-49	months).	

	

	

	
	
	
	
	



	 42	 	

Table	3.2.	Participant	sociodemographic	and	displacement	characteristics	

Participant	
characteristics	

Total	(n=135)	 Major	
depressive	
disorder	
(n=59)	

Nationality	n	(%)		 	 	
Syrian		 120	(88.9%)	 53	(89.8%)	
Other	 15	(11.1%)	 6	(10.2%)	
Gender	n	(%)	 	 	
Men	 80	(59.3%)	 27	(45.8%)	
Women		 55	(40.7%)	 32	(54.2%)	
Age	median	
(years,	IQR)	

30	(24-37)	 30	(22-39)	

Education	n	(%)	 	 	
None	 15	(11.4%)	 8	(13.8%)	
Any	primary		 29	(22.0%)	 13	(22.4%)	
Any	secondary		 38	(28.8%)	 22	(37.9%)	
Any	tertiary	or	
higher	

50	(37.9%)	 15	(25.9%)	

Marital	status	n	
(%)	

	 	

Single,	never	
married	

34	(25.6%)	 15	(25.9%)	

Ever	married	 99	(74.4%)	 43	(74.1%)	
Number	of	
children	median	
(IQR)		

2	(0-4)	 2	(0-4)	

Total	time	
displaced	
(months)	median	
(IQR)	

12.1	(10.7-35.8)	 12.0	(10.7-45.7)	

Time	in	Greece	
(months)	median	
(IQR)	

10.4	(9.6-10.8)	 10.4	(10.1-10.9)	

	

MDD	was	detected	in	44%	(95%	CI:	37-50)	of	participants.	The	prevalence	of	MDD	did	not	

significantly	vary	between	the	first	and	second	sampling	phases	(43%	vs.	44%,	respectively,	

p=0.902).	The	age-	and	sex-standardized	MDD	prevalence	estimate	was	46%.	

Unadjusted	and	adjusted	associations	between	sociodemographic	and	displacement	

characteristics	 and	 MDD	 status	 are	 presented	 in	 Table	 3.3.	 Women	 had	 a	 significantly	
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increased	 risk	 of	 MDD	 compared	 to	 men	 (UOR:	 2.73,	 p=0.005).	 Each	 additional	 child	

conferred	significantly	 increased	odds	of	MDD	(UOR:	1.19,	p=0.040).	MDD	prevalence	did	

not	differ	significantly	by	age,	age	squared,	or	educational	attainment.	Increased	total	time	

displaced	 (months)	 (UOR:	 1.01,	 p=0.179)	 and	 in	 the	 asylum	 process	 in	 Greece	 (months)	

(UOR:	1.10,	p=0.054)	also	exhibited	trends	toward	increased	odds	of	MDD.		

	

Table	3.3.	Associations	between	participant	sociodemographic	and	displacement	
characteristics	and	MDD		

Participant	
characteristics	

UOR	(95%	CI)	 p-value	 	AOR	(95%	CI)	
n=120	

p-value	

Nationality		 	 	 	 	
Syrian		 Ref	 	 Ref	 	
Other	 0.84	(0.28-2.52)	 0.759	 1.19	(0.31-4.55)	 0.798	
Gender	 	 	 	 	
Men	 Ref	 	 Ref	 	
Women	 2.73	(1.34-5.55)	 0.005	 3.23	(1.21-8.62)	 0.019	
Age	 1.00	(0.96-1.04)	 0.898	 0.82	(0.60-1.13)	 0.224	
Age	squared	 1.00	(1.00-1.00)	 0.997	 1.00	(1.00-1.00)	 0.257	
Education	 	 	 	 	
None	 Ref	 	 Ref	 	
Any	primary		 0.71	(0.20-2.48)	 0.593	 1.23	(0.24-6.43)	 0.802	
Any	secondary		 1.20	(0.36-4.00)	 0.763	 3.01	(0.59-15.45)	 0.186	
Any	tertiary	or	
higher	

0.38	(0.12-1.22)	 0.104	 1.14	(0.21-6.17)	 0.876	

Marital	status	 	 	 	 	
Single,	never	
married	

Ref	 	 Ref	 	

Ever	married	 1.00	(0.44-2.13)	 0.945	 0.23	(0.05-0.95)	 0.042	
Number	of	
children		

1.19	(1.01-1.40)	 0.040	 1.61	(1.15-2.25)	 0.006	

Total	time	
displaced	
(months)	

1.01	(0.99-1.03)	 0.179	 1.01	(0.99-1.04)	 0.355	

Time	in	Greece	
(months)	

1.10	(1.00-1.22)	 0.054	 1.15	(1.00-1.31)	 0.043	
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In	the	multivariable	analyses,	sociodemographic	characteristics	significantly	associated	with	

increased	odds	of	MDD	included	being	a	woman	(AOR:	3.23,	p=0.019)	and	each	additional	

child	 (AOR:	 1.61,	 p=0.006).	 Marriage	 had	 a	 protective	 effect	 against	 MDD	 (AOR:	 0.23,	

p=0.043).	Controlling	for	other	factors,	the	odds	of	MDD	increased	15%	for	each	additional	

month	spent	in	the	asylum	process	in	Greece	(AOR:	1.15,	p=0.044).	The	average	probabilities	

of	MDD	by	months	in	Greece,	while	retaining	the	observed	values	for	all	other	variables,	are	

presented	as	percentages	in	Figure	3.2.	The	inclusion	of	a	dummy	variable	for	sample	phase	

in	 the	adjusted	model	was	not	significant	and	did	not	qualitatively	change	the	parameter	

estimates.		

Figure	3.2.	Major	depressive	disorder	gradient	with	time	seeking	asylum		
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3.4	Discussion		

The	prevalence	of	MDD	was	extremely	high	among	Syrian	asylum	seekers	in	a	refugee	camp	

in	 Greece.	 This	 prevalence	 was	 nearly	 ten	 times	 higher	 than	 the	 depression	 prevalence	

among	Syrians	pre-conflict	[19]	and	the	global	prevalence	of	depression	[38].	The	prevalence	

observed	in	this	study	was	also	nine	times	higher	than	the	prevalence	previously	reported	

in	a	meta-analysis	of	studies	among	resettled	refugees	[4],	and	one	and	a	half	times	higher	

than	the	prevalence	reported	among	Syrian	migrants	in	non-refugee	camp	settings	in	Jordan	

[20].		

The	high	prevalence	of	MDD	among	Syrian	asylum	seekers	supports	the	hypothesis	

that	 the	 “healthy	migrant	 effect”	may	 only	 apply	 to	 depression	 status	when	migration	 is	

motivated	 by	 economic	 reasons	 [39,40].	 Additionally,	 the	 very	 high	 prevalence	 of	 MDD	

among	Syrian	asylum	seekers	may	be	explained	by	the	particular	plight	of	fleeing	conflict,	

the	 social	 and	physical	 conditions	 in	 the	 refugee	 camp,	 as	well	 as	 the	protracted	 asylum	

process	 reported	 by	 the	 participants,	 a	 period	 extending	 beyond	 one	 year	 on	 average	 in	

Greece	since	the	adoption	of	the	EU-Turkey	Statement	[21].	Our	finding	that	the	prevalence	

of	MDD	increases	with	time	in	Greece	supports	the	hypothesis	that	the	protracted	asylum	

process	contributes	to	the	development	of	depression	among	Syrian	migrants.	This	finding	

is	 plausible,	 because	 migrants	 in	 refugee	 camps	 may	 lose	 hope	 for	 a	 better	 life	 as	 the	

transition	phase	waiting	for	asylum	extends.	In	our	study,	the	median	time	in	the	refugee	

camp	was	ten	months.	Previous	studies	have	found	reductions	in	depression	with	increased	

time	 since	 exposure	 to	 conflict	 [36].	 Furthermore,	while	 the	 study	participants	had	been	

exposed	to	the	Syrian	conflict,	assessing	trauma	as	a	risk	factor	for	major	depression	was	

outside	 the	scope	of	 the	present	study.	Our	results	are	 thus	an	 important	addition	 to	 the	
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evidence	base	suggesting	a	countervailing	time	trend	in	depression	prevalence	if	migrants	

are	not	quickly	moved	to	resettlement	and	stable	new	life	situations	but	instead	remain	in	

the	uncertain	situation	of	the	asylum-seeking	process	in	refugee	camps.	

MDD	 status	 varied	 significantly	 by	 several	 key	 sociodemographic	 characteristics.	

Women	experienced	a	significantly	higher	burden	of	depression	relative	to	men.	Globally,	

the	burden	of	depression	is	50%	higher	among	women	[41],	similar	to	the	magnitude	of	the	

relationship	 between	 sex	 and	 MDD	 status	 observed	 in	 this	 study.	 The	 mental	 health	

literature	includes	extensive	research	about	the	physiological	and	psychosocial	mechanisms	

that	may	 explain	 the	 preponderance	 of	 depression	 among	women	 [42].	 Importantly,	 the	

effect	 of	 gender	 was	 independent	 of	 other	 sociodemographic	 and	 displacement	

characteristics	in	our	study.	A	previous	study	among	Syrian	refugees	in	Jordan	attributed	the	

reported	absence	of	a	gender	disparity	in	depression	status	as	an	artifact	of	equal	exposure	

to	trauma	between	men	and	women	[20];	however,	our	results	suggest	the	persistence	of	a	

gender	disparity	in	the	prevalence	of	depression.		

Marriage	conferred	a	protective	effect	against	depression,	consistent	with	the	literature	both	

globally	 and	 among	 Syrian	 refugees.	 The	mechanism	 through	which	 increased	 education	

reduces	 the	 odds	 of	 major	 depression	 may	 be	 the	 ability	 to	 access	 social	 support	 and	

resources,	which	may	be	dependent	on	marital	status.			

Our	study	contributes	to	the	existing	evidence	on	migrant	mental	health	by	showing	

evidence	of	significantly	increased	odds	of	major	depression	with	each	additional	child.	This	

finding	provides	further	motivation	for	the	urgency	of	screening	and	treatment	of	depression	

among	asylum	seekers,	as	parental	depression	and	PTSD	are	significantly	associated	with	

negative	 and	 withdrawn	 parenting	 and	 adverse	 child	 physical	 and	 psychosocial	 health	
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[43,44],	while	the	remission	of	parental	depression	predicts	improved	functioning	in	their	

children	[45].	

	 Our	 findings	 have	 several	 important	 policy	 implications.	 First,	 the	 overall	 high	

prevalence	of	MDD	 in	 this	 refugee	camp	motivates	 the	need	 for	consistent	screening	and	

treatment.	 Second,	 the	 magnitude	 of	 the	 gender	 disparity	 in	 the	 global	 prevalence	 of	

depression	 was	 also	 observed	 among	 our	 study	 population	 of	 Syrian	 migrants.	

Epidemiological	 research	 of	 depression	 among	 migrants,	 and	 subsequent	 intervention	

design	 and	 implementation,	 should	 be	 responsive	 to	 the	 particular	 situations	 faced	 by	

women	in	refugee	camps.	Third,	familial	characteristics	such	as	marital	status	and	number	

of	children	may	be	important	protective	and	risk	factors,	respectively,	for	the	development	

of	depression.		

Time	spent	in	the	refugee	camp	is	a	significant,	and	modifiable,	risk	factor	for	MDD.	

In	light	of	the	high	prevalence	of	MDD,	even	upon	arrival	in	camp,	screening	and	treatment	

are	necessary	both	at	arrival	and	throughout	the	duration	of	time	spent	in	camp	in	order	to	

identify	 baseline	 and	 incident	 depression.	 Implementation	 research	 can	 contribute	 to	

reducing	the	burden	of	depression	among	asylum	seekers	by	identifying	best	practices	 in	

relation	to	screening	and	treatment	strategies.	Such	interventions	must	be	responsive	to	the	

socioeconomic	 factors	 associated	 with	 depression,	 particularly	 so	 as	 not	 to	 exacerbate	

gender	disparities	or	the	risk	posed	by	larger	families.	Ultimately,	reducing	the	duration	of	

time	 spent	 in	 the	 asylum	 process,	 both	 in	 camps	 and	 in	 reception	 centers,	 and	 thus	 the	

adverse	effect	of	detainment	and	temporary	protection	on	depression,	should	be	prioritized.	

	 Our	study	has	several	limitations.	First,	selection	on	depression	status	itself	as	well	

as	 on	 other	 participant	 characteristics	 may	 have	 biased	 the	 prevalence	 estimate.	 Biases	
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resulting	from	selection	on	the	outcome,	depression,	can	theoretically	be	addressed	using	

Heckman-type	selection	models.	For	this	purpose,	we	have	developed	variants	of	Heckman-

type	selection	models	in	other	survey	applications,	using	the	identity	of	the	interviewer	as	a	

selection	variable	 [46–49].	 In	 this	 study,	however,	we	did	not	employ	a	 sufficiently	 large	

number	of	interviewers	to	be	able	to	exploit	variation	in	interviewer	identity	for	Heckman-

type	selection	models.	In	future	larger	survey	studies	on	depression	among	migrants,	we	will	

have	 the	 opportunity	 to	 apply	 Heckman-type	 selection	 models	 to	 correct	 for	 potential	

selection	 on	 depression.	 Additionally,	 selection	 on	 other	 participant	 characteristics	 may	

have	biased	our	results.	Comparisons	of	the	final	combined	sample	with	camp	census	data	

suggest	 our	 sample	 was	 representative	 of	 the	 camp	 adult	 population	 age	 and	 sex	

distributions,	 and	 the	 age-	 and	 sex-standardized	 prevalence	 estimate	was	 similar	 to	 the	

sample	 prevalence	 estimate,	 providing	 further	 evidence	 of	 the	 representativeness	 of	 our	

sample.	 Nonetheless,	 comparability	 of	 measured	 characteristics	 does	 not	 exclude	 the	

potential	 for	 bias	 resulting	 from	 unmeasured	 characteristics,	 e.g.,	 general	 propensity	 to	

engage	and	extraversion	(which	are	likely	lower	among	people	with	depression).				

Second,	 while	 our	 findings	 suggest	 potential	 risk	 and	 protective	 factors	 of	 major	

depression	 among	 migrants,	 the	 cross-sectional	 nature	 of	 our	 study	 precludes	 causal	

inference.	 Future	 prospective	 designs	 could	 increase	 the	 strength	 of	 causal	 inferences	

regarding	 the	 effects	 of	 sociodemographic	 and	displacement	 characteristics.	 Randomized	

controlled	 intervention	studies	could	strengthen	the	evidence-base	of	 the	effectiveness	of	

psychological	 treatments,	 including	 problem-solving	 counselling,	 interpersonal	 therapy,	

cognitive	behavioral	therapy,	and	behavioral	activation,	administered	by	community	health	

workers	or	via	mHealth	platforms	[50–53].		
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Finally,	 the	 external	 generalizability	 of	 our	 findings	may	 be	 limited	 by	 camp-level	

characteristics	 specific	 to	 our	 study	 settings.	However,	 other	 refugee	 camps	 in	mainland	

Greece,	 under	 the	 jurisdiction	 of	 Greece's	Ministry	 of	Migration,	 have	 similar	 observable	

characteristics.		

	

3.5	Conclusions	

Syrian	migrants	face	an	extraordinarily	high	burden	of	MDD	during	the	asylum	process.	Time	

spent	 in	 camps	 is	a	 significant	 risk	 factor	 for	MDD	 that	 can	be	 immediately	alleviated	by	

expediting	resettlement.	Incorporation	of	depression	screening	and	treatment	into	service	

provision	within	refugee	camps	is	urgently	needed	to	mitigate	the	effects	of	time	in	camps	

as	governments	work	to	address	the	protracted	asylum	process.		
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Abstract	

	

Background:	Despite	the	need	for	mental	health	surveillance	in	humanitarian	emergencies,	

there	is	a	lack	of	validated	instruments.	This	study	evaluated	a	sequential	screening	process	

for	 major	 depressive	 disorder	 (MDD)	 using	 the	 two-	 and	 eight-item	 Patient	 Health	

Questionnaires	(PHQ-2	and	PHQ-8,	respectively).	

Methods:	This	 study	 analyses	 data	 collected	 during	 a	 cross-sectional	 survey	 in	 a	 Syrian	

refugee	camp	in	Greece.	The	response	rate	for	each	instrument	was	assessed,	and	response	

burden	was	calculated	as	the	number	of	items	completed.	The	sequential	screening	process	

was	simulated	to	replicate	the	classifications	captured	if	the	PHQ-2	was	used	to	narrow	the	

population	receiving	the	full	PHQ-8	assessment.	All	respondents	are	screened	using	the	PHQ-

2.	 Only	 respondents	 scoring	 ³2	 are	 considered	 at	 risk	 for	 depression	 and	 complete	 the	

remaining	 six	 items.	 The	 positive	 and	 negative	 percent	 agreement	 of	 this	 sequential	

screening	process	was	evaluated.		

Results:	The	PHQ-2,	sequential	screening	process,	and	PHQ-8	were	completed	by	91%,	87%,	

and	 84%	 of	 respondents,	 respectively.	 The	 sequential	 screening	 process	 has	 a	 positive	

percent	 agreement	 of	 89%	 and	 a	 negative	 percent	 agreement	 of	 100%.	 The	 sequential	

screening	 process	 eliminated	 the	 need	 to	 complete	 the	 full	 PHQ-8	 scale	 for	 34	 (25%)	

respondents,	while	detecting	90%	of	individuals	with	symptoms	consistent	with	MDD.	

Conclusions:	The	benefits	of	the	sequential	screening	approach	for	the	classification	of	MDD	

presented	here	are	two-fold:	preserving	classification	accuracy	relative	to	the	PHQ-2	alone	

while	reducing	the	response	burden	of	the	PHQ-8.	This	sequential	screening	approach	is	a	

pragmatic	strategy	for	streamlining	MDD	surveillance	in	humanitarian	emergencies.		
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4.1	Introduction	

Worldwide,	65.6	million	people	were	forcibly	displaced	in	2018	–	including	refugees,	

internally	displaced	persons,	and	asylum	seekers.1	The	mental	health	needs	of	populations	

displaced	by	humanitarian	emergencies	are	a	significant	yet	often	overlooked	public	health	

problem,2,3	and	are	exacerbated	by	post-migration	stressors.4		

The	high	prevalence	of	mental	health	disorders,	such	as	depression,	among	forcibly	

displaced	populations	frequently	overwhelms	local	health	system	capacity,	necessitating	the	

integration	 of	 mental	 health	 services	 into	 the	 humanitarian	 response.	 	 International	

guidelines,	 including	 those	 of	 the	 Inter-Agency	 Standing	Committee	 (IASC)6	 and	 Sphere,7	

provide	 recommendations	 regarding	 the	 provision	 of	 mental	 health	 services	 to	 forcibly	

displaced	populations.	Additionally,	the	World	Health	Organization	(WHO)	has	launched	the	

comprehensive	 mental	 health	 Gap	 Action	 Programme	 Humanitarian	 Intervention	 Guide	

(mhGAP-HIG)	to	address	 the	 lack	of	mental	health	services	 in	humanitarian	emergencies,	

calling	 for	 consistent	 screening	and	 task-shifting	 to	non-specialist	health	care	providers.8	

Efficacious	 psychological	 therapies	 for	 depression	 have	 been	 evaluated	 for	 humanitarian	

emergencies	 in	 low-	and	middle	 income	countries;9	however,	 forced	migrants	experience	

inequitable	access	to	health	services	relative	to	the	general	population.10,11		

Despite	consensus	regarding	the	prioritization	of	population-level	mental	health,8,12	

there	 is	 not	 a	 consistent	 approach	 to	 mental	 health	 surveillance	 in	 humanitarian	

emergencies.	 	Underdiagnosis	 for	mental	health	disorders	remains	higher	among	 forcibly	

displaced	 populations	 compared	 to	 the	 general	 population.613	 The	majority	 of	 studies	 of	

mental	health	in	humanitarian	emergencies	include	data	from	instruments	with	limited	or	

untested	validity	and	 reliability	 in	displaced	populations.614	 In	 the	absence	of	 locally	and	
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culturally	validated	scales,	applying	robust	standard	measures	in	emergency	contexts	may	

be	 necessary	 to	 expedite	 the	 rapid	 identification	 of	 individuals	 that	 need	 services.15	

Evaluations	of	mental	health	instruments	for	epidemiologic	surveillance	among	populations	

displaced	by	humanitarian	emergencies	are	therefore	urgently	needed.16	

As	the	first	step	in	screening,	instruments	capturing	self-reported	symptoms	reduce	

the	cost	and	time	requirements	of	formal	clinical	diagnostic	interviews.17	The	desirability	of	

shorter	 screening	procedures	 is	 three-fold	–	 first,	brief	 screening	 instruments	 reduce	 the	

participant	 response	 burden;	 second,	 shorter	 instruments	 may	 be	 more	 readily	 used	 in	

resource-constrained	 settings	 because	 of	 administration	 and	 cost	 efficiencies;	 and	 third,	

shorter	instruments	may	result	in	fewer	missing	responses	and	thus	reductions	in	the	risk	

of	invalidation	due	to	missingness.18,19	Overall,	ideal	screening	instruments	in	humanitarian	

crises	are	1)	self-reported	or	administered	by	trained	non-medical	health	workers,2	and	2)	

responsiveness	to	change,20	with	3)	demonstrated	acceptable	response	rate,	reliability,	and	

validity	in	displaced	populations,16	4)	and	with	a	minimal	response	burden.19,21		

The	Patient	Health	Questionnaire	(PHQ)	diagnostic	algorithms	incorporate	DSM-IV	

depression	diagnostic	criteria	in	brief	self-report	scales	that	produce	estimates	of	base	rates	

for	depressive	disorders	and	are	sensitive	 to	severity	and	change	 in	disorder	status	over	

time.22,23	Additionally,	 the	PHQ	algorithms	differentiate	major	depressive	disorder	(MDD)	

from	mild	and	moderate	depressive	disorder,	an	important	threshold	for	clinical	diagnostic	

assessments	 and	 treatment.	 Moreover,	 consistent	 with	 the	 assessment	 timeframe	

recommended	by	the	WHO,	the	questions	evaluation	of	symptoms	over	the	last	two	weeks.8		

Two	approaches	to	identifying	MDD	have	been	widely	used	and	validated:	the	PHQ-8	

and	PHQ-2.	The	PHQ-2	is	a	subset	of	the	PHQ-8	that	was	developed	for	use	in	high	volume	
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settings.	The	eight-item	version	of	the	PHQ	has	been	used	extensively	to	screen	for	MDD	in	

epidemiologic	research,25,26	including	as	an	outcome	for	low-intensity	intervention	trials.27	

The	PHQ-8	and	the	PHQ-2	have	both	been	widely	validated	in	general	clinical	practice28	and	

against	a	reference	interview29	with	good	sensitivity	and	specificity	for	MDD.20,25	Moreover,	

agreement	 between	 the	 PHQ-8	 and	 PHQ-2	 in	 detecting	 probable	 MDD	 has	 been	

demonstrated	in	a	sample	of	pregnant	women.30		

With	the	goal	of	minimizing	the	response	burden	while	preserving	screening	validity,	

we	 evaluate	 a	 third	 approach:	 using	 empirical	 data,	 we	 simulate	 a	 MDD	 classification	

algorithm	 whereby	 individuals	 are	 first	 screened	 by	 the	 PHQ-2	 assessment	 and	 then	 a	

certain	group	 that	 is	 flagged	 through	 this	 screening	 then	go	on	 to	 receive	 the	 full	PHQ-8	

assessment.	 The	 sequential	 screening	 approach	 may	 improve	 screening	 efficiency	 by	

reducing	the	number	of	items	administered	and	managing	the	number	of	false-positive	cases	

requiring	follow-up.31	The	efficiency	of	sequential	screening	for	mental	disorders	has	been	

demonstrated	 in	 a	 primary	 care	 setting31	as	 well	 as	 among	 refugee	 populations,	 	 and	

specifically	using	 the	PHQ-2	 followed	by	 the	PHQ-8	among	post-partum	women32	and	an	

Arabic-speaking	primary	care	population.33	

The	 objective	 of	 this	 study	 is	 to	 compare	 the	 response	 burden,	 response	 rate,	

reliability,	 and	 validity	 of	 the	 PHQ-2	 and	 the	 PHQ-2/8	 sequential	 screening	 process	 to	

diagnose	MDD	among	a	sample	of	Syrian	refugees	in	Greece.		
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4.2	Methods	

	

Data	sources	

The	 detailed	 methods	 of	 this	 study	 have	 been	 previously	 reported.34	 Briefly,	 this	 is	 an	

analysis	of	data	collected	during	a	face-to-face	cross-sectional	survey	in	a	camp	designated	

for	Syrian	refugees	located	in	the	Attica	region	of	Greece	in	2017.	Mixed	sampling	procedures	

were	 used	 to	 enroll	 a	 representative	 sample	 of	 135	 participants.	 A	 standardized	 survey,	

including	mental	health	measures	and	sociodemographic	and	displacement	characteristics,	

was	administered	by	a	member	of	the	research	team	paired	with	Arabic-English	interpreters.	

The	 survey	 was	 translated	 to	 and	 back-translated	 from	 Arabic	 prior	 to	 the	 interview.	

Participants	 that	 reported	depressive	 symptoms	 in	 the	 last	 two	weeks	were	 referred	 for	

assessment	by	an	on-site	psychologist.		

	

Major	depressive	disorder	screening	

The	PHQ-8	is	used	as	a	reference	standard	for	MDD	classification	in	this	study.25	The	PHQ-8	

omits	the	ninth	item	of	the	PHQ-9	assessing	suicidal	ideation,	but	has	been	established	to	

have	 similar	validity.35–37	 In	 the	most	 recent	validation	 study	of	 the	PHQ-9	 in	Arabic,	 the	

suicidal	ideation	item	was	the	only	item	that	increased	instrument	reliability	if	deleted.38	The	

PHQ-8	has	been	shown	to	retain	comparable	Receiver	Operating	Characteristics	(ROC)	to	the	

PHQ-9	in	terms	of	classifying	depressive	disorders	in	large-scale	validation	studies.25,39		

The	 presence	 of	 depressive	 symptoms	 over	 the	 last	 two	weeks	was	 evaluated	 by	

calculating	severity	scores	for	each	item.	On	a	four-point	Likert	scale	ranging	from	“not	at	

all”	to	“nearly	every	day”,	respondents	were	asked	to	rate	the	degree	to	which	each	symptom	
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applied	to	them	over	the	last	two	weeks.	Items	are	scored	from	0	(not	present	at	all)	to	3	

(present	nearly	every	day)	and	summed	to	build	a	summary	score	(range	0	to	24).	A	cut-off	

score	of	³10	is	used	to	classify	the	presence	of	MDD;	this	cut-off	score	was	selected	through	

the	Arabic	validation	study	of	the	PHQ-935	and	evidence	that	identical	scoring	thresholds	for	

depression	severity	could	be	used	for	the	PHQ-9	and	PHQ-8.39	

Two	approaches	to	minimize	the	response	burden	were	evaluated:	the	PHQ-2	and	the	

PHQ-2/8	sequential	screening	process.	The	PHQ-2	consists	of	the	first	two	items	of	the	PHQ-

8	and	was	developed	for	use	in	high	volume	settings,	such	as	humanitarian	emergencies.20	

The	PHQ-2	has	the	same	response	format	as	the	PHQ-8,	with	summary	scores	ranging	from	

0	to	6.20	A	previous	validation	study	of	the	PHQ-2	in	Arabic	used	the	cut-off	score	of	³3	based	

on	 the	 initial	 validation	 study.38	 Consistent	 with	 the	 recommendation	 that	 screening	

instrument	 thresholds	 be	 adjusted	 according	 to	 program	 objectives	 and	 capacity	 for	

reappraisal	of	all	positive	results,15	we	examine	possible	cut-off	scores	of	³2	and	³3	in	order	

to	 optimize	 the	 positive	 and	 negative	 percent	 agreement	 (PPA	 and	 NPA,	 respectively)	

relative	to	the	PHQ-8	classification	using	the	maximal	Youden	index	for	MDD.23,26,40	

	

Sequential	screening	process	

MDD	screening	using	the	PHQ-2/8	sequential	process	was	simulated	with	empirical	data.	

The	sequential	 screening	process	 is	as	 follows:	1)	All	participants	are	screened	using	 the	

PHQ-2.	Participants	who	score	below	thresholds	identified	in	previous	validation	studies	in	

the	general	population	in	Arabic33	and	English20	exit	the	screening	process	and	are	classified	

as	 “unaffected.”	 Participants	 who	 score	 above	 the	 threshold	 are	 considered	 at	 risk	 for	
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depression.	2)	Participants	determined	to	be	at	risk	 for	MDD	are	given	the	remaining	six	

items	and	are	classified	according	to	the	PHQ-8	threshold	standards.		

	

Statistical	analysis	

Descriptive	statistics	were	calculated	to	summarize	the	psychometric	properties.	Floor	or	

ceiling	effects	were	defined	as	>95%	endorsement	or	<5%	endorsement.50	Reliability	was	

measured	as	 internal	consistency	captured	within	 the	PHQ-8	and	PHQ-2	with	Cronbach’s	

alpha.41	 Item	response	 rate	was	described	as	 the	proportion	of	 responses	 completed	per	

item.	Overall	response	rate	was	assessed	as	the	proportion	of	respondents	who	completed	

all	items	in	the	instrument.	The	cumulative	participant	response	burden,	or	the	total	number	

of	responses	completed	for	each	item	and	screening	method,	was	calculated.			

Respondents	for	which	four	or	more	(³50%)	responses	were	missing	were	excluded	

from	 further	 analyses.	 Multivariate	 imputation	 by	 chained	 equations	was	 performed	 for	

remaining	missing	values	under	the	missing	at	random	assumption.42		

	

Validity		

Classification	accuracy	was	assessed	in	three	ways.	First,	we	evaluated	concurrent	validity,	

or	the	degrees	to	which	the	nominal	MDD	classifications	obtained	by	the	PHQ-2	and	PHQ-

2/8	sequential	screening	process	were	consistent	with	the	PHQ-8	MDD	classifications,	using	

Cohen’s	kappa.43–46	Convergent	validity	was	assessed	by	 the	 likelihood	ratio	between	 the	

PHQ-2	summary	score	and	the	binary	PHQ-8	classification.	Additionally,	convergent	validity	

was	assessed	as	the	power	of	the	two	items	in	the	PHQ-2	to	predict	the	PHQ-8	classification	

using	the	deviance	goodness	of	 fit	 test.	The	deviance	goodness	of	 fit	 test	accounts	 for	the	
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conditional	dependence	between	the	MDD	classifications	produced	by	the	PHQ-2	and	PHQ-

8	as	follows:	a	saturated	logistic	model	in	which	the	PHQ-8	score	predicted	the	binary	PHQ-

8	MDD	 classification	 is	 built;	 then,	 the	 fit	 of	 a	 logistic	model	 for	 the	 binary	 PHQ-8	MDD	

classification	 predicted	 by	 the	 PHQ-2	 summary	 score	 is	 compared	 against	 the	 saturated	

model	with	the	deviance	goodness	of	fit	test.	By	comparing	the	residual	deviance	against	the	

χ2	 distribution,	 the	 deviance	 goodness	 of	 fit	 test	 evaluates	 the	 fitted	 model	 against	 the	

saturated	 model.47	 The	 deviance	 test	 null	 hypothesis	 is	 that	 the	 PHQ-2	 summary	 score	

adequately	predicts	MDD	classification	while	the	alternative	hypothesis	is	that	model	lacks	

an	essential	predictor.	The	deviance	test	accounted	for	the	imperfect	nature	of	the	reference	

test	 and	 the	 assumed	 conditional	 dependence	 between	 the	 PHQ-2	 and	 the	

reference	test	results.	

We	assessed	systematic	error	in	MDD	classification	between	the	PHQ-2	and	PHQ-2/8	

sequential	screening	process	and	the	PHQ-8	with	McNemar’s	test.	To	compare	the	PHQ-2	

and	 PHQ-2/8	 sequential	 screening	 process,	 we	 assessed	 their	 validity	 to	 discriminate	

between	the	PHQ-8	MDD	classifications.	To	this	end,	we	calculated	validity	indices	including	

the	positive	and	negative	percent	agreement	(PPA	and	NPA,	respectively),	as	recommended	

over	sensitivity	and	specificity	 for	comparisons	with	 imperfect	reference	standards,46	 the	

positive	and	negative	predictive	values	(PPV	and	NPV,	respectively),	and	estimates	of	 the	

area	under	the	curve	(AUC)	for	ROC	analysis	for	each	screening	method.	Finally,	the	PPV	and	

NPV	were	calculated	for	representative	prevalence	levels	of	(a)	5%,	the	level	of	depression	

worldwide;51	 (b)	 35%,	 the	 prevalence	 reported	 in	 a	 metanalysis	 of	 depression	 among	

refugees,52	and	(c)	81%,	the	highest	reported	depression	prevalence	among	refugees.53		
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Sensitivity	analyses	

We	compared	the	characteristics	of	 individuals	who	had	missing	responses	to	the	sample	

characteristics	to	evaluate	the	potential	for	biased	estimates.	We	used	bivariate	analyses	(χ2	

and	Kruskal-Wallis	tests)	to	compare	these	groups	on	gender,	age,	marital	status,	education,	

total	time	spent	in	displacement,	and	time	spent	seeking	asylum	in	Greece.		

Statistical	 analyses	 were	 conducted	 in	 Stata	 SE	 (v15.1).48	 The	 reporting	 of	 our	

findings	is	consistent	with	the	recommendations	of	the	Guidelines	for	Reporting	Reliability	

and	Agreement	Studies.49	

	

4.3	Results	

This	analysis	includes	data	from	a	total	sample	of	135	participants,	representing	40%	of	the	

adult	population	residing	in	the	refugee	camp	at	the	time	of	the	survey.	The	mean	age	of	the	

participants	was	30	years	(18-61	years);	women	comprised	41%	of	the	sample;	74%	of	the	

participants	had	ever	married;	67%	had	children;	and	33%	of	participants	had	not	attended	

secondary	school,	including	11%	who	had	never	attended	school.		

Item	 and	 instrument	 descriptive	 statistics	 and	 reliability	 indices	 are	 presented	 in	

Table	4.1.	No	floor	or	ceiling	effects	were	detected.	The	most	common	symptom	endorsed	

was	related	to	feeling	tired	(p4,	75%),	followed	by	feeling	down	or	depressed,	changes	in	

sleep,	and	changes	in	appetite	(items	p2,	p3,	and	p5,	72%	each).	The	internal	consistency	of	

the	items	was	low	for	the	PHQ-2	(α	=	0.45)	and	acceptable	for	the	PHQ-8	(α	=	0.78).	

Overall,	91%,	87%,	and	84%	of	 respondents	 completed	 the	entirety	of	 the	PHQ-2,	

sequential	 screening	process,	and	PHQ-8,	 respectively.	 Items	related	 to	 feeling	bad	about	

oneself	and	changes	in	movement	had	the	highest	proportion	of	missing	responses	(items	
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p6	and	p8,	6.7%	each).	Six	observations	were	missing	four	or	more	items	and	were	excluded	

from	 the	 following	analyses.	A	 total	of	114	respondents	had	no	missing	 responses,	while	

missing	responses	were	interpolated	with	single	imputation	for	15	respondents.	

	

Table	4.1.	Item	and	instrument	descriptive	statistics	and	reliability	indices	(n	=	135)		
Item	 Mean	 SD	 Cronbach’s	a	 Response	rate	

(%)	

Had	little	interest	or	enjoyment	in	doing	things?	(p1)	 1.29	 1.13	 0.78	 94	
Felt	down,	depressed,	or	hopeless?	(p2)	 1.29	 1.13	 0.74	 94	
Had	trouble	falling	or	staying	asleep,	or	sleeping	too	much?	(p3)	 1.55	 1.22	 0.75	 97	
Felt	tired	or	having	little	energy?	(p4)	 1.35	 1.10	 0.73	 95	
Had	a	poor	appetite	or	overeating?	(p5)	 1.45	 1.18	 0.76	 97	
Felt	bad	about	yourself	-	or	that	you	have	let	yourself	or	someone	you	
cared	about	down?	(p6)	

1.02	 1.18	 0.77	 93	

Had	trouble	concentrating	on	things,	such	as	reading	or	listening	to	
music?	(p7)	

0.88	 1.11	 0.76	 96	

Moved	more	slowly,	or	the	opposite,	more	quickly	than	usual?	(p8)	 1.00	 1.22	 0.74	 93	
PHQ-2	 2.59	 1.81	 0.45	 91	
PHQ-8	 9.91	 6.00	 0.78	 84	
Sequential	screening	 --	 --	 --	 87	

SD	 =	 standard	 deviation;	 PHQ-2	 =	 2-item	 Patient	 Health	 Questionnaire;	 PHQ-8	 =	 8-item	 Patient	
Health	Questionnaire.	
	

PHQ-2	cut-off	points	of	³2	and	³3	had	Youden	indices	of	0.39	and	0.43,	respectively,	while	

the	optimal	empirical	cut-off	was	calculated	to	be	2.5.	A	threshold	of	³2	for	the	PHQ-2	and	

sequential	screening	simulation	was	used	to	maximize	sensitivity.		

A	schematic	of	the	analytic	sample	is	presented	in	Figure	4.1.	
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Figure	4.1.	Analytic	sample	

	

	

A	total	of	129	respondents	were	included	in	the	comparative	validity	analyses.	Nearly	half	of	

respondents	were	classified	with	MDD	using	the	PHQ-8	(47%),	68%	using	the	PHQ-2,	and	

42%	 using	 sequential	 screening.	 Two-by-two	 tables	 are	 presented	 in	 Table	 4.S1.	 The	

response	burden	consisted	of	 a	 total	of	258	and	786	 items	 for	 the	PHQ-2	and	sequential	

simulation,	respectively,	compared	to	1,032	for	the	PHQ-8.		

	

Instrument	validity				

The	performance	indices	of	the	PHQ-2	and	sequential	screening	methods	against	the	PHQ-8	

classifications	are	presented	in	Table	4.2.	Cohen’s	kappa	values	of	0.42	and	0.70	found	weak	

agreement	 between	 the	 PHQ-2	 and	 PHQ-8	 and	 moderate	 agreement	 between	 the	 PHQ-

2/8sequential	 screening	 simulation	 and	 the	 PHQ-8,	 respectively,	 using	 recognized	
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thresholds	for	agreement.	Overall	percent	agreement	with	the	PHQ-8	classification	was	68%	

and	95%	for	the	PHQ-2	and	the	PHQ-2/8	sequential	screening	simulation,	respectively.			

Classifications	from	both	the	PHQ-2	and	the	PHQ-2/8	sequential	screening	simulation	

were	highly	correlated	with	the	binary	PHQ-8	classification	(PHQ-2,	p<0.001;	the	PHQ-2/8	

sequential	screening	simulation,	p<0.001).	The	deviance	test	identified	that	the	PHQ-2	is	not	

missing	a	predictor	relative	to	the	PHQ-8	(p=0.40).		

There	is	evidence	of	a	systematic	difference	in	MDD	classifications	between	the	PHQ-

8	and	PHQ-2	 instruments	(McNemar’s	 test:	p=0.87).	There	 is	no	evidence	of	a	systematic	

difference	in	MDD	classifications	between	the	PHQ-8	and	the	PHQ-2/8	sequential	screening	

instruments	(McNemar’s	test:	p	<	0.001).		

The	PHQ-2	classified	moderate	or	severe	current	MDD	with	89%	positive	agreement	

and	50%	negative	agreement,	a	PPV	of	61%,	an	NPV	of	83%,	and	an	AUC	of	0.69.	The	PHQ-

2/8	sequential	screening	simulation	had	a	PPA	of	89%,	NPA	of	100%,	a	PPV	of	100%,	an	NPV	

of	91%,	and	an	AUC	of	0.94.		
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Table	4.2.	Validity	of	the	screening	algorithms	relative	to	the	PHQ-8	MDD	
classification	(n	=	129)	
Screening	
method	

Major	depressive	
disorder*	

	 	 Validity	indices†	

	 +	 -	 Total	 Systematic	
error‡	
p-value	

Cohen’s	
Kappa	
(95%	
CI)	

Overall	
agreement	
%	(95%CI)	

Positive	
agreement	
%	(95%CI)		

Negative	
agreement	
%	(95%CI)		

AUC		 PPV	
(%)	

NPV	
(%)	

PHQ-2	 	 	 	 0.000	 0.38	
(0.18	–	
0.50)	

68	(59	–	
76)	

89	(78	–	
96)	

50	(38	–	
62)	

0.69	 61	 83	

Positive	 54	 34	 88	 	 	 	 	 	 	 	 	
Negative		 7	 34	 41	 	 	 	 	 	 	 	 	
Total	 61	 68	 129	 	 	 	 	 	 	 	 	

PHQ-2/8	
sequential	
screening		

	 	 	 0.0082	 0.89	
(0.80	–	
0.95)	

95	(89	–	
98)	

89	(78	–	
96)	

100	(95	–	
100)	

0.94	 100	 91	

Positive	 54	 0	 54	 	 	 	 	 	 	 	 	
Negative	 7	 68	 75	 	 	 	 	 	 	 	 	
Total	 61	 68	 129	 	 	 	 	 	 	 	 	

PHQ-2	=	2-item	Patient	Health	Questionnaire;	95%	CI	=	95%	Confidence	Interval;	AUC	=	area	under	
the	 curve	 for	 receiver	 operating	 characteristic	 analysis;	 PPV	 =	 positive	 predictive	 value;	 NPV	 =	
negative	predictive	value.	
*	Respondents	were	defined	as	having	major	depressive	disorder	if	they	had	a	positive	result	on	the	
PHQ-8.			
†	Positive	 and	negative	percent	 agreement	 (PPA	and	NPA,	 respectively)	were	 calculated	as	proxy	
measures	 of	 sensitivity	 and	 specificity,	 consistent	 with	 recommendations	 for	 comparisons	 with	
imperfect	reference	standards.46	
‡McNemar’s	test.	
	

	

The	effects	of	different	base	rates	of	MDD	on	the	classification	accuracy	of	the	PHQ-2	and	

sequential	 screening	 simulation	 using	 the	 calculated	 positive	 and	 negative	 percent	

agreement	values	as	proxies	for	sensitivity	and	specificity	are	presented	in	Table	4.3.			
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Table	4.3.	Effects	of	different	base	rates	on	MDD	classification	accuracy	
Screening	
method		

Representative	
prevalence*	
(%)	

PPV	
(%)	

NPV	
(%)	

PHQ-2	 	 	 	
	 5	 9	 99	
	 35	 49	 89	
	 81	 88	 52	
PHQ-2/8	
sequential	
screening		

	 	 	

	 5	 100	 99	
	 35	 100	 94	
	 81	 100	 68	

PHQ-2	 =	 2-item	 Patient	 Health	 Questionnaire;	 PPV	 =	 positive	 predictive	 value;	 NPV	 =	 negative	
predictive	value.	
*Baseline	prevalence	representative	of	 (a)	5%,	 the	 level	of	depression	worldwide;51	 (b)	35%,	 the	
prevalence	 reported	 in	 a	metanalysis	 of	 depression	 among	 refugees,52	 and	 (c)	 81%,	 the	 highest	
reported	depression	prevalence	among	refugees.53	
	

Respondent	 characteristics	 associated	 with	 missing	 responses	 to	 the	 PHQ-2,	 sequential	

screening	process,	and	PHQ-8	are	presented	 in	Table	4.S2.	Trends	were	observed	 in	 the	

proportion	of	missing	items	across	sociodemographic	factors	including	gender,	education,	

and	marital	status.		

	

4.4	Discussion	

We	 report	 the	 first	 comparison	 of	 a	 brief	 and	 sequential	 screening	 methods	 to	 reduce	

response	 burden	 while	 preserving	 classification	 accuracy	 for	 MDD	 in	 a	 humanitarian	

emergency	 setting.	 Our	 study	 suggests	 that	 the	 sequential	 screening	 process	 for	 the	

detection	of	MDD	could	be	a	useful	strategy	for	epidemiologic	surveillance	in	humanitarian	

emergencies	 where	mental	 health	 care	 is	 available.	 The	 sequential	 screening	 simulation	

detected	 89%	 of	 respondents	 classified	 with	 MDD	 by	 the	 PHQ-8	 with	 no	 false-positive	

classifications.	
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Due	 to	 the	 high	 volume	 of	 rapid	 assessments	 administered	 in	 response	 to	

humanitarian	 emergencies,	 response	 fatigue	 and	 subsequent	 low	 response	 rates	 are	

common.	However,	the	response	rate	was	≥80%	for	all	screening	methods	used	in	this	study,	

considered	acceptable.54	55The	discrepancy	in	internal	consistency	of	the	items	for	the	PHQ-

2	(α	=	0.45)	and	the	PHQ-8	(α	=	0.78)	is	in	part	expected	due	to	the	difference	in	the	number	

of	items.	Nonetheless,	the	internal	consistency	of	the	PHQ-2	is	considered	unacceptable	for	

an	instrument	of	purportedly	single	dimensions.		

The	optimal	threshold	for	the	classification	MDD	with	the	PHQ-2	was	found	to	be	³2.	

This	threshold	score	has	advantages	over	a	threshold	score	of	³3	in	that	more	respondents	

with	MDD	are	detected:	compared	to	the	commonly	used	threshold	of	³3,	the	threshold	of	

³2	had	superior	PPA	(89%	compared	to	69%,	respectively)	and	NPA	(100%	for	both).	At	a	

threshold	 score	 of	 ³2,	 68%	 of	 respondents	 would	 continue	 to	 complete	 the	 full	 PHQ-8	

and11%	of	MDD	positive	respondents	would	be	misclassified;	at	a	threshold	score	of	³3	or	

more,	47%	would	continue	to	complete	the	full	PHQ-8	and	31%	of	MDD	positive	respondents	

would	be	misclassified.	The	aim	of	the	shorter	screening	methods	(the	PHQ-2	and	sequential	

screening	process)	is	to	maximize	detection	of	respondents	with	MDD	while	minimizing	the	

response	burden.	Thus,	we	find	that	the	threshold	score	of	³2	has	clinical	advantages	over	a	

threshold	score	of	³3	in	that	more	respondents	with	MDD	will	be	detected.	This	threshold	

was	identified	as	optimal	in	previous	validation	studies	of	the	PHQ-2	in	primary	care	settings	

in	New	Zealand29	and	Australia.28	

Overall,	68,	42,	and	47%	of	respondents	were	classified	with	MDD	using	the	PHQ-2,	

the	 sequential	 screening	 simulation,	 and	 the	 PHQ-8.	 The	 difference	 in	 the	 proportion	 of	

respondents	classified	with	MDD	by	 the	PHQ-8	and	PHQ-2	was	approximately	20%,	with	
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evidence	of	a	systematic	difference,	in	contrast	to	a	previous	finding	that	the	instruments	are	

equivocal	in	a	Saudi	primary	care	setting.33	The	difference	in	the	proportion	of	respondents	

classified	with	MDD	by	the	PHQ-8	and	sequential	screening	simulation	was	smaller	(5%),	yet	

there	was	also	evidence	of	a	systematic	difference	between	these	proportions.		

Concurrent	validity	between	 the	 screening	 instruments	was	established	 in	 several	

ways:	first,	agreement	between	the	PHQ-2	and	PHQ-8	was	established	by	the	deviance	test	

(p	 =	 0.001),	 accounting	 for	 the	 conditional	 dependence	 of	 the	 screening	 results.	 The	

sequential	screening	process	had	superior	agreement	with	the	PHQ-8	classification.		

The	PHQ-2	was	equally	sensitive	to	the	positive	detection	of	MDD	compared	to	the	

sequential	screening	process	(89%	positive	agreement	for	both).	However,	the	trade-off	for	

fewer	 items	 overall	was	 a	 low	 negative	 percent	 agreement	 of	 50%,	 resulting	 in	 34	 false	

positive	 classifications.	 The	 sequential	 screening	 simulation,	 in	 comparison,	 had	 100%	

negative	 agreement,	 with	 0	 false-positive	 classifications.	 Perfect	 negative	 agreement	

between	the	sequential	screening	simulation	and	PHQ-8	classification	 is	an	artifact	of	 the	

sequential	screening	design,	in	that	a	respondent	classified	as	“unaffected”	by	the	PHQ-8	who	

nonetheless	has	a	score	³2	in	the	first	step	of	the	sequential	screening	process	will	ultimately	

be	 classified	 “unaffected.”	 However,	 we	 expect	 consistency	 in	 the	 classifications	 of	 a	

respondent	 completing	 the	PHQ-8	and	after	 scoring	³2	 in	 the	 first	 step	of	 the	 sequential	

screening	process.	Overall,	41	(32%)	respondents	were	misclassified	using	the	PHQ-2	alone,	

compared	 to	 5%	 by	 the	 sequential	 screening	 simulation.	 While	 the	 PHQ-2	 was	 highly	

sensitive,	 the	 large	 number	 of	 false	 positive	 classifications	 may	 represent	 a	 barrier	 to	

implementation	 in	 resource-constrained	 settings.	 The	 value	 of	 a	 sequential	 screening	

process	for	MDD,	whereby	a	2-question	screen	that	is	positive	for	depression	is	followed	by	
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the	remaining	items	of	the	PHQ-8,	has	been	previously	demonstrated	in	a	sample	of	post-

partum	 women.32	 Our	 results	 extend	 the	 use	 of	 the	 sequential	 screening	 process	 to	 a	

humanitarian	emergency.	

The	simulation	of	the	sequential	screening	process	demonstrates	efficiencies	similar	

to	those	described	in	previous	screen-confirm	strategies	for	mental	health	disorders	in	the	

general	 population17	 as	well	 as	 among	 refugees.15	 The	 number	 of	 respondents	 requiring	

administration	 of	 the	 full	 PHQ-8	 was	 reduced	 by	 75%	 by	 the	 PHQ-2	 and	 24%	 by	 the	

sequential	screening	process.	The	sequential	screening	process	was	also	found	to	reduce	the	

response	burden	of	screening	for	MDD,	with	only	68%	of	respondents	progressing	to	the	

PHQ-8.	While	the	reduction	in	the	response	burden	achieved	using	the	sequential	screening	

process	 is	modest,	 this	 reduction	may	 nonetheless	 be	 valuable	 in	 settings	with	 extreme	

resource	constraints	and	high	assessment	burdens,	such	as	humanitarian	emergencies.		

In	addition	to	simulation	with	empirical	data,	we	calculated	the	PPV	and	NPV	with	

representative	 prevalence	 levels	 of	 depression.	 Screening	 instruments	 typically	 have	

relatively	 high	 false-positive	 rates	 (60–70%)	 in	 settings	 with	 a	 lower	 prevalence	 of	

depression	(10%);56	however,	we	found	the	sequential	screening	simulation	resulted	in	zero	

false-positive	classifications.	In	contrast,	positive	results	using	the	PHQ-2	alone	should	be	

confirmed	by	a	full	diagnostic	given	the	high	false-positive	rate	at	all	base	rates	of	depression.	

In	the	context	of	high	prevalence,	a	higher	positive	predictive	value	(i.e.	low	false-positive	

classifications)	minimizes	unnecessary	clinical	intervention.57	Both	the	PPV	and	NPV	of	the	

sequential	 screening	 simulation	 were	 robust	 across	 different	 base	 rates,	 suggesting	 this	

screening	method	represents	an	ideal	trade-off	for	surveillance.			
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This	study	is	novel	in	the	use	of	the	deviance	test	to	account	for	dependency	in	the	

comparison	of	the	PHQ-2	and	PHQ-8	classifications,	a	limitation	of	previous	comparisons	of	

these	measures	analysed	with	ordinary	least	squares	regression.	An	additional	strength	of	

this	 study	 is	 the	 high	 response	 rate,	 reducing	 the	 potential	 for	 bias	 due	 to	 high	 attrition	

observed	 in	 other	 studies.15	This	 study	 also	has	 several	 limitations.	 First,	 criteria	 for	 the	

diagnosis	of	MDD	based	on	the	DSM	IV	was	not	used	as	validation	of	the	PHQ-8	in	this	study,	

as	the	purpose	of	the	study	was	to	compare	brief	screening	instruments	and	the	cost	of	a	

clinical	 diagnostic	 standard	was	prohibitive.	The	 comparative	method	 limits	 reporting	of	

validity	 to	 agreement	 indices.	 A	 future	 study	with	 a	 three-way	 comparison	 between	 the	

sequential	 screening	method,	 the	 PHQ-8	 and	 a	 clinical	 diagnosis	would	 be	 useful	 for	 the	

calculation	of	unbiased	sensitivity	and	specificity	estimates.	Second,	the	operationalization	

of	response	burden	as	a	simple	sum	of	items	completed	for	each	screening	method	could	be	

improved	by	qualitative	research	examining	in-depth	information	on	the	acceptability	of	the	

instruments.	Third,	further	testing	of	the	instruments	in	additional	humanitarian	contexts	

would	 further	 contribute	 to	 our	 understanding	 of	 instrument	 performance	 and	

generalizability.		

Recent	advances	in	automating	screening	with	technologies	such	as	mobile	phones	

may	 facilitate	 the	 use	 of	 sequential	 screening	 in	 such	 settings.	 Evidence	 that	 instrument	

performance	 is	 similar	 regardless	of	 the	mode	of	administration	 (e.g.,	patient	 self-report,	

interviewer-administered	either	in-person	or	by	telephone,	touch-screen	computer)	for	self-

reported	depression	measures58,59,60	supports	the	adoption	of	adaptive	screening	processes.	

Such	 automated	 procedures	 can	 result	 in	 the	 administration	 of	 fewer	 items	 without	

introducing	error	and	thus	measurement	imprecision.		
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4.5	Conclusions	

The	benefits	of	the	sequential	screening	approach	for	the	classification	of	MDD	presented	

here	are	two-fold:	the	preservation	of	classification	accuracy	relative	to	the	PHQ-8	with	a	

reduced	response	burden.	These	results	suggest	that	the	sequential	screening	approach	is	a	

pragmatic	 strategy	 to	 streamline	 MDD	 surveillance	 in	 humanitarian	 emergencies	 by	

reducing	the	response	burden	and	facilitating	the	detection	of	MDD	in	settings	with	a	scarcity	

of	mental	health	specialists.		
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4.8	Appendix	

	
Table	4.S1.	Two-by-two	table	(n	=	129)	

Instrument	and	result	 Major	Depressive	
Disordera	

	 +	 -	 Total	

PHQ-2	³2		 	 	 	
Positive	 54	 34	 88	
Negative		 7	 34	 41	
Total	 61	 68	 129	

PHQ-2	³3	 	 	 	
Positive	 42	 18	 60	
Negative		 19	 50	 69	
Total	 61	 68	 129	

Sequential	screening	with	
PHQ-2	³2			

	 	 	

Positive	 54	 0	 54	
Negative	 7	 68	 75	
Total	 61	 68	 129	

Sequential	screening	with	
PHQ-2	³3	

	 	 	

Positive	 42	 0	 42	
Negative	 19	 68	 87	
Total	 61	 68	 129	

PHQ-2	=	2-item	Patient	Health	Questionnaire;		
a	Respondents	were	defined	as	having	major	depressive	disorder	if	they	had	a	positive	result	on	the	
PHQ-8.			
	
	
Table	4.S2.	Missingness	by	respondent	characteristics		
	 	 	 Respondents	with	missing	items	 	
Respondent	
characteristics	

Total	
	(n	=	135)	

PHQ-2		
(n	=	12)	

p-value	 Sequential	
screening	(n	=	18)	

p-value	 PHQ-8		
(n	=	21)	

p-value	

Gender	n	(%)	 	 	 0.075*	 	 0.026**	 	 0.007**	
Men	 80	(59)	 10	(83)	 	 15	(83)	 	 18	(86)	 	
Women		 55	(41)	 2	(17)	 	 3	(17)	 	 3	(14)	 	

Age	median	(years,	IQR)	 30	(24-37)	 34	(20-41)	 0.957	 29	(20-40)	 0.2587	 30	(20-40)	 0.693	
Education	n	(%)	 	 	 0.004**	 	 0.005**	 	 0.010**	

None	 15	(11)	 0	(0)	 	 0	(0)	 	 0	(0)	 	
Any	primary		 29	(22)	 1	(8)	 	 2	(11)	 	 4	(19)	 	
Any	secondary		 38	(29)	 3	(25)	 	 3	(17)	 	 3	(14)	 	
Any	tertiary	or	
higher	

50	(38)	 6	(50)	 	 11	(61)	 	 12	(57)	 	

Prefer	not	to	
answer	

3	(2)	 2	(17)	 	 2	(11)	 	 2	(10)	 	

Marital	status	n	(%)	 	 	 0.000**	 	 0.000**	 	 0.002**	
Single,	never	
married	

34	(25)	 4	(33)	 	 7	(39)	 	 7	(33)	 	

Ever	married	 99	(73)	 6	(50)	 	 9	(50)	 	 12	(57)	 	
Prefer	not	to	
answer	

2	(2)	 2	(17)	 	 2	(11)	 	 2	(10)	 	

Total	time	displaced	
(months)	median	(IQR)	

12	(11-36)	 9	(1-48)	 0.933	 1	(1-17)	 0.6036	 1	(1-17)	 0.841	

Time	in	Greece	(months)	
median	(IQR)	

10	(10-11)	 10	(5-11)	 0.488	 10	(8-11)	 0.6970	 10	(5-11)	 0.258	

*	χ2	test	or	Kruskal-Wallis	test	p	<	0.1.	
**	χ2	test	or	Kruskal-Wallis	test	p	<	0.05.	
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Chapter	Five:	Discussion	and	Conclusions		
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5.1	Summary	of	findings	

Through	the	three	chapters	comprising	this	dissertation	I	examined	the	spatial,	social,	and	

structural	determinants	of	forced	migrant	morbidity	and	mortality	at	both	global	and	micro	

levels.	I	focused	on	the	transit	phase	of	forced	migration,	a	time	period	of	increasing	duration	

and	yet	relatively	sparse	evidence	of	the	associated	burden	of	health.		

My	 first	 dissertation	 chapter	 identified	 heterogeneity	 in	 forced	migrant	mortality	

worldwide.	I	detected	12	spatial-temporal	clusters	of	forced	migrant	mortality.	The	period	

between	August	and	October	was	found	to	be	the	most	dangerous	time	for	forced	migrants,	

and	was	associated	with	 a	40-percentage-point	 increase	 in	 the	occurrence	of	 a	mortality	

event,	 relative	 to	 other	 time	 periods.	 This	 is	 the	 first	 evidence,	 to	my	 knowledge,	 of	 the	

clustering	of	forced	migrant	mortality	worldwide.	The	historical	clusters	of	forced	migrant	

mortality	identified	in	this	analysis	suggest	that	the	degree	to	which	migration	routes	are	

hazardous,	 in	 addition	 to	 the	 “push”	 and	 “pull”	 factors	 associated	with	 forced	migration,	

confer	clusters	of	high	occurrences	of	forced	migrant	mortality.		

My	second	and	third	dissertation	chapters	present	analyses	of	data	I	collected	in	a	

cross-sectional	survey	of	major	depressive	disorder	(MDD)	among	Syrian	refugees	residing	

in	a	refugee	camp	in	Greece	in	2017.	A	two-phase	sampling	approach	was	used	to	establish	

trust	within	the	camp,	at	the	request	of	the	International	Organization	for	Migration.	A	total	

of	135	surveys	were	completed,	 representing	38%	of	 the	adult	population	 in	 the	refugee	

camp.	 The	 response	 rate	 in	 phase	 II	was	 high	 –	 92%	 –	 suggesting	 that	 our	 approach	 to	

sampling	 in	 this	 vulnerable	 population	 encouraged	 participation.	 A	 limitation	 to	 our	

approach	is	that	no	information	was	collected	on	non-responders,	which	was	consistent	with	

our	 commitment	 to	 protect	 the	 rights	 of	 the	 camp	 inhabitants.	 The	 mean	 age	 of	 the	
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participants	was	31	years	(18-61	years);	women	comprised	41%	of	the	sample;	74%	of	the	

participants	had	ever	married;	67%	had	children;	and	33%	of	participants	had	not	attended	

secondary	 school,	 including	 11%	 who	 had	 never	 attended	 school.	 Median	 time	 since	

departing	the	country	of	origin	was	12	months	(<1-74	months).	Median	time	spent	in	the	

asylum	process	in	Greece	was	10	months	(<1-49	months).  

In	the	second	chapter,	I	detected	MDD	in	44%	(95%	CI:	37-50)	of	participants	using	

a	validated	measure,	the	eight-item	version	of	the	Patient	Health	Questionnaire	–	the	PHQ-8.	

Being	a	woman	(Adjusted	odds	ratio	[AOR]:	3.23,	p=0.019),	each	additional	child	(AOR:	1.61,	

p=0.006),	and	 increased	time	 in	 the	asylum	process	 in	Greece	(AOR:	1.15,	p=0.043)	were	

significant	risk	factors	for	MDD.	Ever	being	married	was	associated	with	reduced	odds	of	

MDD	(AOR:	0.23,	p=0.042).		

This	extraordinarily	high	burden	of	MDD	calls	for	the	incorporation	of	screening	and	

treatment	into	service	provision	within	refugee	camps.	However,	there	is	a	lack	of	validated	

instruments	with	a	minimal	response	burden	validated	in	humanitarian	emergencies.	In	the	

third	chapter,	I	evaluated	the	validity	of	a	sequential	screening	process	for	the	detection	of	

MDD	to	improve	the	efficiency	of	screening	procedures	using	the	PHQ-2	and	PHQ-8	among	

Syrian	 refugees.	 The	 scores	 of	 the	 PHQ-2	 and	 remaining	 six	 items	 of	 the	 PHQ-8	 were	

significantly	correlated	(p<0.001).	The	sequential	screening	process	has	a	positive	percent	

agreement	of	89%	and	a	negative	percent	agreement	of	100%,	meaning	there	were	no	false	

negative	classifications.	The	sequential	screening	process	eliminated	the	need	to	complete	

the	 full	 PHQ-8	 scale	 for	 34	 (25%)	 respondents,	while	 detecting	 90%	 of	 individuals	with	

symptoms	consistent	with	MDD.	
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The	findings	of	the	second	and	third	chapters	should	be	interpreted	in	consideration	

of	the	study	context.	Specifically,	Ritsona	Refugee	Camp	was	an	open	camp,	in	which	basic	

standards	 (shelter,	 water,	 sanitation,	 nutrition)	 were	 met.	 There	 is	 a	 lack	 of	 reporting	

guidelines	for	study	context,	particularly	in	humanitarian	emergencies.	A	contribution	to	the	

generalizability	of	research	undertaken	in	such	settings	would	be	a	reporting	framework	for	

humanitarian	contexts.				

 
5.2	Implications	for	policy	and	future	research	

The	work	in	this	dissertation	has	implications	for	policy	and	future	research.	The	important	

spatial-temporal	 and	 seasonal	 trends	 in	 forced	 migrant	 mortality	 identified	 in	 the	 first	

chapter,	 as	 well	 as	 the	 high	 levels	 of	 MDD	 identified	 in	 the	 second	 chapter,	 represent	

opportunities	for	global	discussions	about	common	solutions	to	adverse	health	outcomes	in	

the	current	migration	crisis.	These	findings	suggest	potential	geographic	areas	and	temporal	

periods	 in	 which	 to	 test	 locally-tailored	 interventions	 to	 mitigate	 the	 morbidity	 and	

mortality	of	 forced	migrants.	Additionally,	 this	dissertation	 identifies	 areas	of	population	

need	that	should	be	considered	during	the	development	of	best	practices	and	policy	reform.	

The	spatial-temporal	scan	statistic	used	in	this	retrospective	analysis	may	be	applied	in	real-

time	to	identify	changes	in	the	spatial	patterns	of	forced	migrant	mortality.	Future	research	

should	apply	quasi-experimental	methods,	such	as	regression	discontinuity,	 for	exploring	

the	effect	of	policies	on	forced	migration	patterns	include	designs.	

Finally,	in	the	absence	of	consensus	on	best	practices	for	high-volume	mental	health	

screening	in	humanitarian	emergencies,	the	benefits	of	the	sequential	screening	approach	

for	the	classification	of	MDD	presented	here	are	two-fold:	preserving	classification	accuracy	
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relative	to	the	PHQ-2	alone	while	reducing	the	response	burden	of	the	PHQ-8.	These	results	

suggest	that	the	sequential	screening	approach	is	a	pragmatic	strategy	to	streamline	MDD	

surveillance	in	humanitarian	emergencies	by	reducing	the	response	burden	and	facilitating	

the	detection	of	MDD	in	settings	with	a	scarcity	of	mental	health	specialists.		

	

5.3	Conclusions	

The	 record	 extent,	 and	 expected	 persistence,	 of	 the	 current	 migration	 crisis	 requires	

evidence-based	 interventions	 throughout	 the	 migration	 journey	 –	 including	 the	 transit	

phase.	Forced	migrant	deaths	do	not	occur	at	random,	but	instead	exhibit	spatial-temporal	

and	seasonal	patterns.	The	identification	of	areas	where	forced	migrant	deaths	are	likely	to	

occur	 may	 inform	 future	 monitoring	 activities.	 Forced	 migrants	 face	 a	 disproportionate	

burden	of	MDD	–	which	is	directly	related	to	time	spent	in	protracted	asylum	procedures.	

The	 sequential	 screening	 represents	 a	 scalable	 solution	 for	 high-volume	 mental	 health	

screening.	

	




