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Abstract

IMPORTANCE The health status of Yazidi refugees, a group of ethnoreligious minority individuals
from northern Iraq who resettled in Canada between 2017 and 2018 after experiencing genocide,
displacement, and enslavement by the Islamic State (Daesh), is unknown but important to guide
health care and future resettlement planning for Yazidi refugees and other genocide victims. In
addition, resettled Yazidi refugees requested documentation of the health impacts of the Daesh
genocide.

OBJECTIVE To characterize sociodemographic characteristics, mental and physical health
conditions, and family separations among Yazidi refugees who resettled in Canada.

DESIGN, SETTING, AND PARTICIPANTS This retrospective clinician- and community-engaged
cross-sectional study included 242 Yazidi refugees seen at a Canadian refugee clinic between
February 24, 2017, and August 24, 2018. Sociodemographic and clinical diagnoses were extracted
through review of electronic medical records. Two reviewers independently categorized patients’
diagnoses by International Statistical Classification of Diseases, Tenth Revision, Clinical Modification
(ICD-10-CM) codes and ICD-10-CM chapter groups. Diagnosis frequencies were calculated and
stratified by age group and sex. Five expert refugee clinicians used a modified Delphi approach to
identify diagnoses likely to be associated with Daesh exposure, then corroborated these findings
with Yazidi leader coinvestigators. A total of 12 patients without identified diagnoses during the study
period were excluded from the analysis of health conditions. Data were analyzed from September 1,
2019, to November 30, 2022.

MAIN OUTCOMES AND MEASURES Sociodemographic characteristics; exposure to Daesh
captivity, torture, or violence (hereinafter, Daesh exposure); mental and physical health diagnoses;
and family separations.

RESULTS Among 242 Yazidi refugees, the median (IQR) age was 19.5 (10.0-30.0) years, and 141
(58.3%) were female. A total of 124 refugees (51.2%) had direct Daesh exposure, and 60 of 63
families (95.2%) experienced family separations after resettlement. Among 230 refugees included
in the health conditions analysis, the most common clinical diagnoses were abdominal and pelvic
pain (47 patients [20.4%]), iron deficiency (43 patients [18.7%]), anemia (36 patients [15.7%]), and
posttraumatic stress disorder (33 patients [14.3%]). Frequently identified ICD-10-CM chapters were
symptoms and signs (113 patients [49.1%]), nutritional diseases (86 patients [37.4%]), mental and
behavioral disorders (77 patients [33.5%]), and infectious and parasitic diseases (72 patients
[31.3%]). Clinicians identified mental health conditions (74 patients [32.2%]), suspected somatoform
disorders (111 patients [48.3%]), and sexual and physical violence (26 patients [11.3%]) as likely to be
associated with Daesh exposure.
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Findings In this cross-sectional study of
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health conditions, and require holistic
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Abstract (continued)

CONCLUSIONS AND RELEVANCE In this cross-sectional study, Yazidi refugees who resettled in
Canada after surviving the Daesh genocide experienced substantial trauma, complex mental and
physical health conditions, and nearly universal family separations. These findings highlight the need
for comprehensive health care, community engagement, and family reunification and may inform
care for other refugees and genocide victims.
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Introduction

The Yazidi ethnoreligious minority group, with an estimated global population of 800 000
individuals who are predominantly from northern Iraq, has experienced decades of persecution.1,2 In
August 2014, the self-proclaimed Islamic State, known as Daesh, targeted approximately 400 000
Yazidi individuals in the Sinjar province of Iraq for mass displacement, execution, systemic rape, and
enslavement, leading to approximately 5500 deaths and 7000 kidnappings, with captives held for
months to years.3-6 The United Nations labeled these atrocities a genocide.3 Daesh systematically
executed male individuals older than 12 years, separated families according to age and sex, used boys
as child soldiers, and left hundreds of families decimated or displaced.6 Daesh captured women and
girls and subjected them to forced marriage, slavery, and sexual and gender-based violence, including
rape and beating.6,7 Many Yazidi individuals, including children, witnessed family members being
tortured and/or killed.6,8 Many nuclear families perished entirely. Today, many family members of
Yazidi refugees remain in internally displaced peoples (IDP) camps, in captivity, or missing.3,8

Between 2017 and 2018, Canada resettled approximately 1500 Yazidi refugees, predominantly
women and children, through its Survivors of Daesh program.5,8 Resettlement occurred shortly after
rescue, unlike the experiences of many refugees who spend approximately 7 to 9 years in refugee
camps before resettlement.8 Yazidi refugees presented health care professionals with unanticipated
challenges due to the acute trauma and complex health issues that required more intensive and
specialized health care services.9,10 These challenges were compounded by traumatic family
separations, known to worsen the health and well-being of refugees after resettlement.8,11-13

Several studies have identified the long-term and detrimental health impacts of surviving
genocide, including posttraumatic stress disorder (PTSD), depression, and anxiety, in conflict areas
such as Rwanda and Bosnia.14-18 Current research has primarily investigated the mental health needs
of displaced Yazidi refugees in Iraq or Turkey, revealing complex psychosocial needs and high rates
of PTSD and major depression.19-25 While physical injuries and communicable and noncommunicable
diseases have been reported among Yazidi refugees in camps,22 data on the physical health of Yazidi
refugees who resettled in high-income countries are scarce. Furthermore, somatic symptoms
associated with trauma have been documented among traumatized refugees and survivors of sexual
violence26-30; however, only 1 German study reported somatic symptoms associated with exposure
to Daesh captivity, torture, or violence (hereinafter, Daesh exposure) among female Yazidi
refugees.31,32 Thus, somatoform disorders among Yazidi refugees remain poorly studied.

Given that the complex health needs of Yazidi refugees have presented challenges to health
care professionals,10,33-35 a comprehensive postresettlement health assessment is needed.
Importantly, this study originated from the requests of Yazidi patients and their recognized need to
document the health impacts of the Daesh genocide. Thus, we performed a clinician- and
community-engaged retrospective cross-sectional study to investigate sociodemographic
characteristics, mental and physical health conditions, and family separations among Yazidi refugees
in Canada. In consideration of the inherent limitations of clinical diagnoses derived from electronic
medical records (EMRs),36-39 we consulted expert refugee clinicians (A.C., I.A.M., R.T., M.A., and
G.E.F.) to identify conditions likely to be associated with Daesh exposure. These findings were
further interpreted and validated by 2 Yazidi leader coinvestigators (A.K.K. and S.M).
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Methods

Study Design, Setting, and Participants
We conducted a retrospective clinician- and community-engaged cross-sectional study of 242 Yazidi
refugees who resettled in an urban Canadian center. All participants visited a specialized refugee
health care clinic within 1 year of arrival between February 24, 2017, and August 24, 2018. Data were
analyzed from September 1, 2019, to November 30, 2022. This study was approved by the University
of Calgary Conjoint Health Research Ethics Board with a waiver of informed consent due to the
retrospective nature of the study and minimal risks to participants. The study followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cross-sectional studies.

The specialized health care clinic provides refugees and asylum claimants with primary and
multispecialty care services, including children and family care, women’s health care, mental health
care, health education, and social services. Nearly all locally resettled Yazidi refugees (242 of 245
[98.8%]) were estimated to have visited the clinic.8 We extracted data from EMRs via review using
the keyword Yazidi or sociodemographic data that identified Kurmanji-speaking individuals from Iraq
or Syria.

Variables
Sociodemographic Characteristics
We extracted and manually verified sociodemographic data, including age at intake, biological sex,
country of birth, marital status, spousal status, primary language spoken, number of children,
educational level, English language proficiency, and refugee camp exposure.

Daesh Exposure
We used EMR keywords (eg, kill, capture, torture, Daesh, and ISIS) to assess exposure to Daesh
captivity, torture, or violence. We defined direct Daesh exposure as being personally held captive,
being enslaved, or experiencing traumatic events, including witnessing or experiencing firsthand
violence. Indirect Daesh exposure was defined as not being personally held captive or witnessing
violence but having family members who were captured, killed, missing, or tortured. We defined
individuals without documentation of Daesh exposure as having unknown exposure and individuals
with explicit documentation of no Daesh exposure as having no exposure.

Family Separation
We used a standardized data extraction protocol to collect family separation data, grouped into
family units, as follows: (1) keyword searches were used for separated family members, (2) advocacy
letters requesting support to reunify individuals’ family members were identified, and (3) individuals
were assumed to be separated from family if they or a family member were captured by Daesh. We
classified family separations as either nuclear, nonnuclear, or both nuclear and nonnuclear. We used
the government of Canada’s definition of a nuclear family, which includes an individual’s spouse or
common-law partner, parents, and dependent children younger than 18 years.40

Clinical Data
Two reviewers (I.A.M. and R.G.) independently extracted clinical data, including medical diagnoses,
treatment information, and medical histories. The reviewers resolved diagnostic disagreements by
consensus or with involvement of a third senior investigator (G.E.F.). Next, reviewers assigned an
International Statistical Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM)
code to each diagnosis, then grouped individual diagnostic codes into ICD-10-CM chapter
subgroups.41,42
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Clinician Consensus-Building Procedure
To supplement our ICD-10-CM analysis, we incorporated a clinician consensus-building procedure to
identify specific health conditions that were likely to be associated with Daesh trauma. This approach
was necessitated by the diagnostic ambiguity surrounding trauma-related conditions like
somatoform disorders, which are often undetected by stand-alone EMR-based analyses,36-39 and the
limited clinic duration for Yazidi refugees at the time of study initiation, which was insufficient to fully
establish these conditions. We used a modified online Delphi method, which is commonly used to
develop clinical practice guidelines, for 3 rounds of voting, discussion, and consensus building.43,44

We purposively selected 5 clinician experts (A.C., I.A.M., R.T., M.A., and G.E.F.) with 52 years of
combined experience in refugee clinical care, including Yazidi patients.

In round 1, clinicians independently reviewed a list of all conditions found in the Yazidi cohort
and selected conditions they perceived to be associated with Daesh exposure and those they
suspected were somatoform disorders not otherwise explained. Clinicians labeled these conditions
as suspected somatoform disorders to acknowledge some inherent diagnostic uncertainty and
explained their selections using open-text boxes. In round 2, the moderator (N.H.) presented a vote
summary to clinicians and set an a priori consensus cutoff of 80% (4 of 5 votes) for inclusion in the
list of conditions suspected to be associated with Daesh exposure. Conditions receiving 0 or 1 vote
were excluded, while those with 2 or 3 votes were discussed until clinicians reached consensus. In
round 3, the moderator provided a revised list of conditions suspected to be associated with Daesh
exposure. Clinicians discussed them until unanimous agreement and grouped them into 3 groups of
clinically relevant conditions suspected to be associated with Daesh exposure. Following
community-engaged research principles,45,46 we presented plain language summaries to 2 Yazidi
community leaders (A.K.K. and S.M., one of whom resettled in Canada and one of whom resettled in
an IDP camp in Iraq) to verify the relevance of these clinical groupings to their communities and
finalize their description and interpretation. The 2 Yazidi leaders contextualized variables (eg, family
separation), validated definitions (eg, Daesh exposure), and interpreted results.45-47

Statistical Analysis
We stratified the clinical groups by age (0-11 years, 12-17 years, and �18 years) and sex (among adults
only) and used a χ2 test to compare their prevalence among Yazidi subgroups. Continuous variables
were reported as medians and IQRs given their skewed distribution, and ICD-10-CM diagnoses and
chapters were summarized as frequencies and proportions. The significance threshold was 2-tailed
P < .05. We used Stata/IC software, version 16 (StataCorp LLC), for all analyses.

Results

Sociodemographic Characteristics
Among 242 Yazidi refugees, the median (IQR) age was 19.5 (10.0-30.0) years (range, 6 months to 74
years). Of those, 141 refugees (58.3%) were female, 101 (41.7%) were male, 130 (53.7%) were adults,
72 (29.8%) were children aged 6 months to 11 years, and 40 (16.5%) were adolescents aged 12 to 17
years (Table 1). Yazidi refugees primarily spoke Kurdish Kurmanji (234 [96.7%]) but did not speak
English (239 [98.8%]), and many adults lacked formal education (58 of 130 [44.6%]). A total of 124
refugees (51.2%) had direct Daesh exposure, among whom 52 (41.9%) were female. We identified 63
families, with a mean of 3.8 members per family (range, 1-8 members). Among families, 60 (95.2%)
reported family separations; of those, 37 (61.7%) reported separation from both nuclear and
nonnuclear family members, and 23 (38.3%) reported separation from nuclear family members only.
No families reported separation from nonnuclear family members alone. Among 130 married adults,
25 (19.2%) reported their spouse was either captive, missing, or dead.
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Clinical Diagnoses
A total of 12 patients without identified diagnoses during the study period were excluded from the
health conditions analysis. Among the remaining 230 Yazidi patients, we identified a median (IQR) of

Table 1. Sociodemographic Characteristics of Yazidi Refugees at a Specialized Refugee Clinic in Canada

Characteristic

Participants, No. (%)

Overall (N = 242)
Children aged 6 mo to
11 y (n = 72)

Adolescents aged 12 to
17 y (n = 40)

Female adults aged ≥18 y
(n = 82)

Male adults aged ≥18 y
(n = 48)

Age at intake, median (IQR), y 19.5 (10.0-30.0) 5.0 (3.0-8.0) 14.0 (13.0-16.0) 31 (25.0-42.0) 28.5 (22.5-32.5)

Sex

Female 141 (58.3) 41 (56.9) 18 (45.0) NA NA

Male 101 (41.7) 31 (43.1) 22 (55.0) NA NA

Country of citizenship

Iraq 235 (97.1) 72 (100) 39 (97.5) 80 (97.6) 44 (91.7)

Syria 7 (2.9) 0 1 (2.5) 2 (2.4) 4 (8.3)

English language proficiency

None 239 (98.8) 72 (100) 38 (95.0) 81 (98.8) 48 (100)

Little or some 3 (1.2) 0 2 (5.0) 1 (1.2) 0

Primary language

Arabic 2 (0.8) 0 0 1 (1.2) 1 (2.1)

Badini 5 (2.1) 1 (1.4) 2 (5.0) 1 (1.2) 1 (2.1)

Kurmanji 234 (96.7) 70 (97.2) 38 (95.0) 80 (97.6) 46 (95.8)

Unknown 1 (0.4) 1 (1.4) 0 0 0

Educational level

No formal education 110 (45.5) 47 (65.3) 5 (12.5) 49 (59.8) 9 (18.8)

Less than high school 116 (47.9) 22 (30.6) 32 (80.0) 31 (37.8) 31 (64.6)

High school 8 (3.3) NA 2 (5.0) 2 (2.4) 4 (8.3)

Postsecondary school 1 (0.4) NA NA 0 1 (2.1)

Unknown 7 (2.9) 3 (4.2) 1 (2.5) 0 3 (6.3)

Refugee camp exposure

Yes 65 (26.9) 19 (26.4) 10 (25.0) 19 (23.2) 17 (35.4)

Unknown 177 (73.1) 53 (73.6) 30 (75.0) 63 (76.8) 31 (64.6)

Marital status

Married 76 (31.4) NA NA 48 (58.5) 28 (58.3)

Single 156 (64.5) NA NA 24 (29.3) 20 (41.7)

Widowed 8 (3.3) NA NA 8 (9.8) 0

Divorced 2 (0.8) NA NA 2 (2.4) 0

Spousal status

Missing 3 (1.2) NA NA 3 (3.7) 0

Held captive 14 (5.8) NA NA 13 (15.9) 1 (2.1)

Dead 8 (3.3) NA NA 8 (9.8) 0

Alive 61 (25.2) NA NA 34 (41.5) 27 (56.3)

NA 156 (64.5) NA NA 24 (29.3) 20 (41.7)

Number of children

0 57 (23.6) NA NA 32 (39.0) 25 (52.1)

1-2 12 (5.0) NA NA 7 (8.5) 5 (10.4)

3-4 30 (12.4) NA NA 20 (24.4) 10 (20.8)

≥5 31 (12.8) NA NA 23 (28.0) 8 (16.7)

Exposure to Daesh captivity, torture,
or violence

Direct 124 (51.2) 38 (52.8) 25 (62.5) 52 (63.4) 9 (18.8)

Indirect 53 (21.9) 12 (16.7) 11 (27.5) 14 (17.1) 16 (33.3)

None 13 (5.4) 4 (5.6) 0 4 (4.9) 5 (10.4)

Unknown 52 (21.5) 18 (25.0) 4 (10.0) 12 (14.6) 18 (37.5)

Abbreviation: NA, not applicable.
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4 (2-6) diagnoses per patient (range, 1-41 diagnoses per patient). We recorded 1133 individual
diagnoses comprising 282 unique ICD-10-CM diagnostic codes contained in 20 ICD-10-CM chapters.
Patients’ clinic intake occurred within a median (IQR) of 8 (6-13) days after arrival in Canada, and the
reported diagnoses were recorded within a median (IQR) of 12 (0-66) days after this initial clinic
appointment. The most frequently identified ICD-10-CM chapters among 230 refugees were
symptoms and signs (113 patients [49.1%]), nutritional diseases (86 patients [37.4%]), mental and
behavioral disorders (77 patients [33.5%]), and infectious and parasitic diseases (72 patients
[31.3%]). Additional data about the most common ICD-10-CM chapters and their frequencies by age
group and sex are shown in Figure 1. The 5 most common diagnoses per ICD-10-CM chapter are
shown in eTable 1 in Supplement 1.

Figure 1. Prevalence of International Statistical Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) Chapters Among Yazidi Refugees by Age
and Sex
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Prevalence among 67 Yazidi children aged 6 months to 11 years, 37 adolescents aged 11
to 17 years, and 126 adults (81 women and 45 men) 18 years and older. Chapters are
ranked from most prevalent (top) to least prevalent (bottom). Chapters prevalent among

fewer than 10% of the entire cohort are not shown. Chapters are not mutually exclusive,
and patients were counted once if they had more than 1 condition within each chapter.
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Yazidi women had the highest observed prevalence of mental and behavioral disorders (44 of
81 patients [54.3%]), followed by children (17 of 67 patients [25.4%]), adolescents (9 of 37 patients
[24.3%]), and men (7 of 45 patients [15.6%]). Adults had more musculoskeletal and connective tissue
diseases (33 of 81 women [40.7%] and 19 of 45 men [42.2%]) than adolescents (8 of 37 patients
[21.6%]) and children (6 of 67 patients [9.0%]). Children had a higher observed prevalence of
infectious and parasitic diseases (26 of 67 patients [38.8%]) and respiratory diseases (16 of 67
patients [23.9%]) compared with other groups, while adolescents had more blood diseases (13 of 37
patients [35.1%]) and eye diseases (11 of 37 patients [29.7%]) (Figure 1). A heat map and illustration
of the frequencies of ICD-10-CM chapters stratified by age group and sex are shown in the eFigure in
Supplement 1.

The 10 most prevalent ICD-10-CM diagnostic codes by age group and sex are shown in Figure 2.
Among 230 refugees, the most prevalent clinical diagnoses across all groups were abdominal and
pelvic pain (47 patients [20.4%]), iron deficiency (43 patients [18.7%]), anemia (36 patients [15.7%]),
and PTSD (33 patients [14.3%]). Among 67 Yazidi children, other prevalent diagnoses included acute
upper respiratory infections (13 patients [19.4%]), enterobiasis (12 patients [17.9%]), short stature
(8 patients [11.9%]), dental caries (8 patients [11.9%]), and eating disorders (7 patients [10.4%]). The
most common diagnoses among 37 Yazidi adolescents were anemia (12 patients [32.4%]), visual
disturbances (6 patients [16.2%]), unspecified hematuria (6 patients [16.2%]), and psychogenic
nonepileptic seizures (PNES; <5 adolescents; 11 patients total [4.8% ]). Posttraumatic stress disorder
was the most prevalent diagnosis among 81 women (25 patients [30.9%]), followed by nonorganic
insomnia (17 patients [21.0%]) and low back pain (17 patients [21.0%]). The most prevalent diagnoses
among 45 men were dyslipidemia (11 patients [24.4%]), dental caries (7 patients [15.6%]), joint pain
(6 patients [13.3%]), and low back pain (6 patients [13.3%]). Posttraumatic stress disorder was not
commonly diagnosed among children, adolescents, and men (<5 patients in each group) nor was
depression (<5 patients in each group). All recorded diagnoses and frequencies by age group and sex
are shown in eTables 2 to 6 in Supplement 1.

Suspected Conditions Associated With Daesh Exposure According to Clinicians
After reaching consensus, clinicians summarized diagnostic data into 3 clinical groups most likely to
be associated with Daesh exposure: mental health conditions, suspected somatoform disorders, and
conditions of sexual and physical violence. These clinical groupings combined diagnoses across
different ICD-10-CM chapters otherwise not captured by the ICD-10-CM coding system alone. The
diagnoses within each consensus-derived clinical group are shown in Table 2, and the prevalence of
diagnoses in each clinical group by age group and sex is shown in Figure 3.

Overall, 74 of 230 Yazidi refugees (32.2%) had diagnoses in the mental health conditions clinical
group. For this clinical group, clinicians combined mental health diagnoses deemed to be associated
with Daesh exposure, such as nightmares, panic attacks, eating disorders, and suicidal ideation
(Table 2). More Yazidi women had diagnoses in this group (44 of 81 patients [54.3%]) compared with
men (8 of 45 patients [17.8%]; P < .001), children (14 of 67 patients [20.9%]; P < .001), and
adolescents (8 of 37 patients [21.6%]; P < .001). These values represent a 3-fold higher prevalence of
mental health conditions likely associated with Daesh among women compared with men and
children. The second consensus-derived clinical group combined physical conditions and symptoms
that clinicians suspected were somatoform disorders but were not coded as such in patients’ records.
Clinicians used their clinical expertise and existing literature on somatoform disorders among trauma
survivors to derive suspected somatoform conditions, which included abdominal and pelvic pain,
headaches, dizziness, hair loss, and vaginitis, among others (Table 2). Diagnoses in this clinical group
were common among all Yazidi refugees (111 of 230 patients [48.3%]) but more frequent among
women (56 of 81 patients [69.1%]) compared with men (22 of 45 patients [48.9%]; P = .03), children
(21 of 67 patients [31.3%]; P < .001), and adolescents (12 of 37 patients [32.4%]; P < .001). The third
consensus-derived clinical group included conditions of physical or sexual violence, such as sexual
abuse, assault, physical abuse, and injuries (Table 2). Overall, 26 of 230 Yazidi refugees (11.3%) had
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Figure 2. Ten Most Prevalent International Statistical Classification of Diseases, Tenth Revision,
Clinical Modification Diagnoses Among Yazidi Refugees by Age and Sex
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Table 2. Clinician Consensus-Derived Clinical Groups Likely Associated With Daesh Exposure
Among Yazidi Refugees

Clinical group likely associated with
Daesh exposure and ICD-10-CM code Diagnosis

Participants,
No. (%) (n = 230)a

Mental health conditions

F43.1 Posttraumatic stress disorder 33 (14.3)

F51.0 Nonorganic insomnia 19 (8.3)

F32.9 Depressive episode, unspecified 13 (5.7)

F41 Other anxiety disorders 13 (5.7)

F44.5 Psychogenic nonepileptic seizures 11 (4.8)

F50.9 Eating disorder, unspecified 7 (3.0)

F43.8 Other reactions to severe stress 6 (2.6)

F41.0 Panic attacks 5 (2.2)

F51.5 Nightmares 5 (2.2)

F43.2 Adjustment disorder CS

F43.0 Acute stress reaction CS

R63.0 Anorexia CS

F34.1 Dysthymia CS

F38 Other mood disorders CS

R45.8 Suicidal ideation CS

F40.1 Social phobias CS

Z60.9 Social isolation CS

F91.9 Conduct disorders, unspecified CS

Z91.5 Suicide attempt CS

Suspected somatoform disorders

R10 Abdominal and pelvic pain 47 (20.4)

M54.5 Low back pain 26 (11.3)

R51 Headaches 19 (8.3)

M25.5 Joint pain 19 (8.3)

G44.2 Tension-type headache 11 (4.8)

G43 Migraine 10 (4.3)

R42 Dizziness 9 (3.9)

N76.0 Acute vaginitis 8 (3.5)

L65 Hair loss 6 (2.6)

R52 Chronic pain 5 (2.2)

F98.0 Enuresis CS

R47.8 Speech disturbances, unspecified CS

N89.8 Vaginal discharge CS

R07 Chest pain CS

R53 Fatigue CS

F80.9 Developmental disorder of speech and language,
unspecified

CS

K58 Irritable bowel syndrome CS

R20.8 Burning sensation CS

Physical and sexual violence

T74.2 Sexual abuse 8 (3.5)

Y05 Sexual assault by bodily force 6 (2.6)

T74.1 Physical abuse 5 (2.2)

Y07 Maltreatment (torture) CS

S82.8 Fractures of lower leg CS

Y36.2 Shrapnel injury CS

S05.9 Injury of eye and orbit, unspecified CS

S32.0 Fracture of lumbar vertebra CS

S52.3 Fracture of radius CS

T13.5 Injury of lower limb, unspecified CS

Abbreviations: CS, cell suppression; ICD-10-CM,
International Statistical Classification of Diseases,
Tenth Revision, Clinical Modification.
a Cells with fewer than 5 participants were suppressed

to protect participant confidentiality.
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diagnoses recorded in this clinical group, and these diagnoses occurred more frequently among
women (14 of 81 patients [17.3%]) compared with men (<5 patients; P = .01).

Discussion

In this cross-sectional study of Yazidi refugees who resettled in Canada, we found more than one-half
(51.2%) of refugees had direct Daesh exposure and nearly all (95.2% of families) experienced family
separations. Clinicians at a specialized refugee clinic recorded a high prevalence of mental and
physical health conditions among these refugees. We also identified specific clinical groups of
conditions that clinicians perceived were likely to be associated with Daesh exposure. To our
knowledge, this study is the first to provide a comprehensive assessment of sociodemographic
characteristics, health conditions, and family separations among resettled Yazidi refugees who
survived the 2014 Daesh genocide.

Most resettled Yazidi refugees were vulnerable women and children who survived Daesh’s
gendered violence and war crimes, as most Yazidi men were killed.8 Many refugees had structural
vulnerabilities, such as limited English language proficiency, low literacy, and low educational
attainment, which were especially pronounced among women who received little or no formal
education.8 These vulnerabilities were compounded by the ongoing trauma of family separations,
which collectively pose barriers to healthy resettlement and long-term recovery.8,48,49

Similar to previous studies,8,50,51 we identified common health conditions among newly
resettled refugees, including infectious and parasitic diseases, chronic pain, and nutritional
deficiencies. These health conditions reflected the poor living conditions Yazidis experienced in
captivity and before resettlement, which included lack of sanitation, food, clean water, and/or health
care. While malnutrition is common among refugees,52 we observed a higher prevalence of anemia
among adolescents and a higher prevalence of dental caries among children compared with previous
studies.53-55 The cohort of the current study had a higher proportion of women and girls, which may
explain these findings; however, Yazidi refugees’ experiences of forced starvation, nutritional
restriction, and violent treatment during captivity are likely also important factors.8 Our findings
corroborate previous reports of poor oral health among refugees exposed to torture and trauma.54,55

Similar to studies of Yazidi refugees internally displaced in Iraq,23,56,57 we found mental and
behavioral disorders were highly prevalent among resettled Yazidi refugees, especially women, who
experienced a 3-fold higher prevalence of mental health conditions suspected to be associated with
Daesh exposure compared with men. Previous studies23,56,57 have found that this high prevalence of
mental health conditions among Yazidi female refugees was associated with the gender-based
violence, sexual assault, and rape they experienced. However, we found lower rates of PTSD among

Figure 3. Prevalence of Suspected Daesh Exposure–Related Clinical Groups Among Yazidi Refugees by Age
and Sex
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female Yazidi refugees living in Canada (30.9%) than previously reported rates ranging from 60% to
80% among those living in IDP camps.19,20,58 Similarly, we found substantially lower rates of PTSD
and depression compared with studies of displaced Yazidi children and adolescents in Iraq and
Turkey.21,25 We also found fewer diagnoses of physical or sexual violence than expected considering
the ubiquity of abuses recounted by Yazidi survivors.8,9,48,59 Notably, we found a high prevalence
of PNES, which has been anecdotally associated with trauma among Yazidi refugees59 but is a rare
condition among the general population.60 However, our observed rate of 4.8% was substantially
lower than that of another study, which found PNES present in up to 44% of female Yazidi refugees.61

Together, these findings suggest potential underdiagnosis or underreporting of mental health
conditions, such as PTSD, depression, PNES, and sexual trauma, at our clinic. These relatively low
rates of mental health conditions may reflect the honeymoon phase, which describes a period of
well-being that can occur early after resettlement.62,63 More likely, this discrepancy reflects the study
site’s lack of routine mental health screening at intake, during which clinicians prefer to first establish
trust with new patients. Furthermore, the limited length of stay at the time of medical record review
and the substantial shortage of Kurmanji interpreters early after Yazidi resettlement10 likely
prevented detailed psychosocial assessments and subsequent diagnosis of mental and behavioral
disorders. In addition, previous studies10,61,64 have reported shame and stigma as barriers that
prevented Yazidi refugees from sharing mental health concerns with clinicians.

Clinicians suspected nearly one-half (48.3%) of the physical symptoms diagnosed among Yazidi
refugees represented somatoform disorders. These disorders, often underdiagnosed in EMRs, pose
diagnostic challenges due to documentation and coding inconsistencies, potentially accounting for
their initial absence in patient medical records.36,37 Previous research27-29 revealed that torture
survivors and traumatized refugees resettled in Western countries often presented with more
unexplained somatic symptoms than the general population. The physical symptoms clinicians
identified as suspected somatoform disorders corroborate findings from a German study31 that
reported pain, dizziness, paresthesia, gastrointestinal symptoms, and functional limitations as
common somatic symptoms among female refugees traumatized by Daesh exposure. Other
studies28,29,32,65 have also cited abdominal, joint, and genital pain as somatic symptoms among
traumatized refugees and survivors of torture and sexual abuse. Many of the suspected somatoform
disorders we highlighted have been previously associated with PTSD,30 and the high prevalence of
somatoform disorders in the current cohort suggests that Yazidi refugees likely manifest their
psychological trauma as physical symptoms.

The findings of this study suggest that Yazidi refugees require holistic trauma-informed care
that considers the severe physical and psychological trauma they endured.66 Understanding cultural
nuances, such as how family-oriented societies like the Yazidi community perceive and manifest
trauma, is important to prevent misdiagnoses and ineffective treatments.64,66 Given that we
collected EMR data shortly after refugees’ resettlement to Canada, we suspect that the health
conditions described are more likely associated with acute preresettlement trauma and exposures
rather than the postresettlement stressors often experienced by refugees.67,68 Thus, these findings
may generalize to thousands of Yazidi refugees still internally displaced in Iraq.

Our findings may assist health care professionals and service organizations in better addressing
the complex needs of Yazidi refugees as well as those of other genocide survivors. Regardless of
whether individual Yazidi refugees were directly exposed to Daesh, all Yazidi refugees are genocide
survivors who experience ongoing individual, collective, and transgenerational trauma49 and require
special considerations of their cultural background and specialized health care needs. Our findings
may also inform broader immigration and resettlement policies for future acutely traumatized
refugees. These policies should aim to improve refugee community engagement, prioritize family
reunifications, mitigate structural violence, and improve collaboration between health care and
resettlement sectors. In addition, this study contributes to research and efforts to ensure that the
genocide and human rights violations that Yazidi individuals experienced are documented and can
perhaps help promote community healing.
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Limitations
This study has limitations. First, the study was conducted at a single site and included a relatively
small sample. Despite this limitation, our site is within 1 of 4 Canadian jurisdictions to resettle Yazidi
refugees, and our study identified 98.8% of the Yazidi refugees reported to have resettled locally,
likely extending the generalizability of our findings.8 Second, our reliance on retrospective cross-
sectional medical records review introduces potential sources of inaccuracies, including clinician
underreporting, error, or missing results. Third, caution is necessary when interpreting our
consensus-derived clinical groupings due to potential misclassification and bias. Nevertheless, our
robust consensus process engaged clinician experts who provided direct patient care to Yazidi
refugees during our study as well as Yazidi leaders with lived experience and nuanced cultural
understanding, which collectively strengthen the validity of our findings. Despite these limitations,
our study provides granular health information about newly resettled Yazidi refugees in Canada.

Conclusions

This cross-sectional study found that Yazidi refugees who resettled in Canada after surviving the
Daesh genocide experienced substantial trauma, complex mental and physical health conditions, and
nearly universal family separations. These findings highlight the need for comprehensive health care,
community engagement, and family reunification and may inform care for other refugees and
genocide victims.

ARTICLE INFORMATION
Accepted for Publication: May 28, 2023.

Published: July 12, 2023. doi:10.1001/jamanetworkopen.2023.23064

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2023 Hassan N
et al. JAMA Network Open.

Corresponding Author: Gabriel E. Fabreau, MD, MPH, University of Calgary, 3280 Hospital Dr NW,
3E28 Cal Wenzel Precision Health Building, Calgary, AB T2N-4Z6, Canada (gefabrea@ucalgary.ca).

Author Affiliations: Department of Medicine, Cumming School of Medicine, University of Calgary, Calgary,
Alberta, Canada (Hassan, Fabreau); O’Brien Institute for Public Health, Cumming School of Medicine, University of
Calgary, Calgary, Alberta, Canada (Hassan, McBrien, Ronksley, Fabreau); Department of Family Medicine, Cumming
School of Medicine, University of Calgary, Calgary, Alberta, Canada (Coakley, Talavlikar, Aucoin, McBrien); Mosaic
Refugee Health Clinic, Mosaic Primary Care Network, Calgary, Alberta, Canada (Coakley, Talavlikar, Aucoin,
Fabreau); Department of Community Health Sciences, Cumming School of Medicine, University of Calgary, Calgary,
Alberta, Canada (Al Masri, Grewal, McBrien, Ronksley, Fabreau); Department of English Language, College of
Education for Human Sciences, University of Mosul, Mosul, Iraq (Khalaf); Independent scholar (Murad).

Author Contributions: Ms Hassan and Dr Fabreau had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.

Concept and design: Hassan, Coakley, Murad, McBrien, Fabreau.

Acquisition, analysis, or interpretation of data: Hassan, Coakley, Al Masri, Talavlikar, Aucoin, Grewal, Khalaf,
McBrien, Ronksley, Fabreau.

Drafting of the manuscript: Hassan, Grewal, Murad, Fabreau.

Critical revision of the manuscript for important intellectual content: Hassan, Coakley, Al Masri, Talavlikar, Aucoin,
Khalaf, McBrien, Ronksley, Fabreau.

Statistical analysis: Hassan, Al Masri, Khalaf, Murad, Ronksley, Fabreau.

Obtained funding: Fabreau.

Administrative, technical, or material support: Hassan, Coakley, Al Masri, Aucoin, Grewal, McBrien, Fabreau.

Supervision: Coakley, Al Masri, Aucoin, McBrien, Fabreau.

Conflict of Interest Disclosures: None reported.

Data Sharing Statement: See Supplement 2.

JAMA Network Open | Global Health Characteristics and Health Diagnoses of Yazidi Refugees Resettled in Canada

JAMA Network Open. 2023;6(7):e2323064. doi:10.1001/jamanetworkopen.2023.23064 (Reprinted) July 12, 2023 12/16

Downloaded from jamanetwork.com by guest on 08/17/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.23064&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
mailto:gefabrea@ucalgary.ca
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.23064&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064


Additional Contributions: We thank the health care professionals and staff at the Mosaic Refugee Health Clinic
and the institutional support provided by the O’Brien Institute for Public Health at the University of Calgary
Cumming School of Medicine. In particular, we thank the Yazidi patients and the broader Yazidi community for
their support, participation, and courage and resilience as the original impetus for this study.

REFERENCES
1. Allison C. The Yazidis. In: Oxford Research Encyclopedia of Religion. Oxford University Press; 2017. Accessed
November 29, 2019. doi:10.1093/acrefore/9780199340378.013.254

2. Arakelova V. Ethno-religious communities: to the problem of identity markers. Iran and the Caucasus. 2010;14
(1):1-17. 2010;14(1):1-17. doi:10.1163/157338410X12743419189180

3. Oliphant R. Road to Recovery: Resettlement Issues of Yazidi Women and Children in Canada. House of Commons,
Parliament of Canada; 2018. Report of the Standing Committee on Citizenship and Immigration, 18th report, 42nd
Parliament, 1st session. Accessed November 29, 2019. https://publications.gc.ca/site/eng/9.854599/
publication.html

4. Amnesty International. Iraq: escape from hell: torture and sexual slavery in Islamic State captivity in Iraq.
Amnesty International. December 23, 2014. Accessed March 8, 2021. https://www.amnesty.org/en/documents/
mde14/021/2014/en/

5. Cetorelli V, Sasson I, Shabila N, Burnham G. Mortality and kidnapping estimates for the Yazidi population in the
area of Mount Sinjar, Iraq, in August 2014: a retrospective household survey. PloS Med. 2017;14(5):e1002297. doi:10.
1371/journal.pmed.1002297

6. Independent International Commission of Inquiry on the Syrian Arab Republic. “They came to destroy”: ISIS
crimes against the Yazidis. United Nations Human Rights Council. June 15, 2016. Accessed February 27, 2021. https://
digitallibrary.un.org/record/843515?ln=en

7. Amnesty International. Iraq: legacy of terror: the plight of Yezidi child survivors of ISIS. Amnesty International.
July 30, 2020. Accessed March 8, 2021. https://www.amnesty.org/download/Documents/
MDE1427592020ENGLISH.PDF

8. Wilkinson L, Bhattacharyya P, Riziki A, Abdul-Karim AB. Yazidi Resettlement in Canada—Final Report 2018.
Immigration, Refugees and Citizenship Canada. January 2019. Accessed March 8, 2021. https://mansomanitoba.ca/
wp-content/uploads/2019/03/YAZIDI-FINAL-FEB14.pdf

9. Porter C. Canada struggles as it opens its arms to victims of ISIS. The New York Times. March 16, 2018. Accessed
March 23, 2021. https://www.nytimes.com/2018/03/16/world/canada/canada-refugees-yazidi.html

10. Rashoka FN, Kelley MS, Choi JK, Garcia MA, Chai W, Rashawka HN. “Many people have no idea”: a qualitative
analysis of healthcare barriers among Yazidi refugees in the midwestern United States. Int J Equity Health. 2022;
21(1):48. doi:10.1186/s12939-022-01654-z

11. Wilmsen B. Family separation: the policies, procedures, and consequences for refugee background families.
Refugee Survey Quarterly. 2011;30(1):44-64. doi:10.1093/rsq/hdq045

12. Rousseau C, Mekki-Berrada A, Moreau S. Trauma and extended separation from family among Latin American
and African refugees in Montreal. Psychiatry. 2001;64(1):40-59. doi:10.1521/psyc.64.1.40.18238

13. Miller A, Hess JM, Bybee D, Goodkind JR. Understanding the mental health consequences of family separation
for refugees: implications for policy and practice. Am J Orthopsychiatry. 2018;88(1):26-37. doi:10.1037/
ort0000272

14. Rugema L, Mogren I, Ntaganira J, Gunilla K. Traumatic episodes experienced during the genocide period in
Rwanda influence life circumstances in young men and women 17 years later. BMC Public Health. 2013;13:1235.
doi:10.1186/1471-2458-13-1235

15. Heim L, Schaal S. Rates and predictors of mental stress in Rwanda: investigating the impact of gender,
persecution, readiness to reconcile and religiosity via a structural equation model. Int J Ment Health Syst.
2014;8:37. doi:10.1186/1752-4458-8-37

16. Weine SM, Becker DF, McGlashan TH, et al. Psychiatric consequences of “ethnic cleansing”: clinical
assessments and trauma testimonies of newly resettled Bosnian refugees. Am J Psychiatry. 1995;152(4):536-542.
doi:10.1176/ajp.152.4.536

17. Steel Z, Chey T, Silove D, Marnane C, Bryant RA, van Ommeren M. Association of torture and other potentially
traumatic events with mental health outcomes among populations exposed to mass conflict and displacement:
a systematic review and meta-analysis. JAMA. 2009;302(5):537-549. doi:10.1001/jama.2009.1132

18. Abu Suhaiban H, Grasser LR, Javanbakht A. Mental health of refugees and torture survivors: a critical review of
prevalence, predictors, and integrated care. Int J Environ Res Public Health. 2019;16(13):2309. doi:10.3390/
ijerph16132309

JAMA Network Open | Global Health Characteristics and Health Diagnoses of Yazidi Refugees Resettled in Canada

JAMA Network Open. 2023;6(7):e2323064. doi:10.1001/jamanetworkopen.2023.23064 (Reprinted) July 12, 2023 13/16

Downloaded from jamanetwork.com by guest on 08/17/2024

https://dx.doi.org/10.1093/acrefore/9780199340378.013.254
https://dx.doi.org/10.1163/157338410X12743419189180
https://publications.gc.ca/site/eng/9.854599/publication.html
https://publications.gc.ca/site/eng/9.854599/publication.html
https://www.amnesty.org/en/documents/mde14/021/2014/en/
https://www.amnesty.org/en/documents/mde14/021/2014/en/
https://dx.doi.org/10.1371/journal.pmed.1002297
https://dx.doi.org/10.1371/journal.pmed.1002297
https://digitallibrary.un.org/record/843515?ln=en
https://digitallibrary.un.org/record/843515?ln=en
https://www.amnesty.org/download/Documents/MDE1427592020ENGLISH.PDF
https://www.amnesty.org/download/Documents/MDE1427592020ENGLISH.PDF
https://mansomanitoba.ca/wp-content/uploads/2019/03/YAZIDI-FINAL-FEB14.pdf
https://mansomanitoba.ca/wp-content/uploads/2019/03/YAZIDI-FINAL-FEB14.pdf
https://www.nytimes.com/2018/03/16/world/canada/canada-refugees-yazidi.html
https://dx.doi.org/10.1186/s12939-022-01654-z
https://dx.doi.org/10.1093/rsq/hdq045
https://dx.doi.org/10.1521/psyc.64.1.40.18238
https://dx.doi.org/10.1037/ort0000272
https://dx.doi.org/10.1037/ort0000272
https://dx.doi.org/10.1186/1471-2458-13-1235
https://dx.doi.org/10.1186/1752-4458-8-37
https://dx.doi.org/10.1176/ajp.152.4.536
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2009.1132&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://dx.doi.org/10.3390/ijerph16132309
https://dx.doi.org/10.3390/ijerph16132309


19. Ibrahim H, Ertl V, Catani C, Ismail AA, Neuner F. Trauma and perceived social rejection among Yazidi women
and girls who survived enslavement and genocide. BMC Med. 2018;16(1):154. doi:10.1186/s12916-018-1140-5

20. Tekin A, Karadağ H, Süleymanoğlu M, et al. Prevalence and gender differences in symptomatology of
posttraumatic stress disorder and depression among Iraqi Yazidis displaced into Turkey. Eur J Psychotraumatol.
2016;7:28556. doi:10.3402/ejpt.v7.28556

21. Ceri V, Özlü-Erkilic Z, Özer Ü, Yalcin M, Popow C, Akkaya-Kalayci T. Psychiatric symptoms and disorders among
Yazidi children and adolescents immediately after forced migration following ISIS attacks. Neuropsychiatr. 2016;
30(3):145-150. doi:10.1007/s40211-016-0195-9

22. Cetorelli V, Burnham G, Shabila N. Health needs and care seeking behaviours of Yazidis and other minority
groups displaced by ISIS into the Kurdistan region of Iraq. PloS One. 2017;12(8):e0181028. doi:10.1371/journal.
pone.0180128

23. Kizilhan JI. PTSD of rape after IS (“Islamic State”) captivity. Arch Womens Ment Health. 2018;21(5):517-524.
doi:10.1007/s00737-018-0824-3

24. Richa S, Herdane M, Dwaf A, et al. Trauma exposure and PTSD prevalence among Yazidi, Christian and Muslim
asylum seekers and refugees displaced to Iraqi Kurdistan. PloS One. 2020;15(6):e0233681. doi:10.1371/journal.
pone.0233681

25. Kizilhan JI, Noll-Hussong M. Post-traumatic stress disorder among former Islamic State child soldiers in
northern Iraq. Br J Psychiatry. 2018;213(1):425-429. doi:10.1192/bjp.2018.88

26. Lipowski ZJ. Somatization: the concept and its clinical application. Am J Psychiatry. 1988;145(11):1358-1368.
doi:10.1176/ajp.145.11.1358

27. Rohlof HG, Knipscheer JW, Kleber RJ. Somatization in refugees: a review. Soc Psychiatry Psychiatr Epidemiol.
2014;49(11):1793-1804. doi:10.1007/s00127-014-0877-1

28. Williams ACDC, Peña CR, Rice ASC. Persistent pain in survivors of torture: a cohort study. J Pain Symptom
Manage. 2010;40(5):715-722. doi:10.1016/j.jpainsymman.2010.02.018

29. Crosby SS. Primary care management of non–English-speaking refugees who have experienced trauma:
a clinical review. JAMA. 2013;310(5):519-528. doi:10.1001/jama.2013.8788

30. Gupta MA. Review of somatic symptoms in post-traumatic stress disorder. Int Rev Psychiatry. 2013;25
(1):86-99. doi:10.3109/09540261.2012.736367

31. Rometsch C, Denkinger JK, Engelhardt M, et al. Pain, somatic complaints, and subjective concepts of illness in
traumatized female refugees who experienced extreme violence by the “Islamic State” (IS). J Psychosom Res.
2020;130:109931. doi:10.1016/j.jpsychores.2020.109931

32. Rometsch-Ogioun El Sount C, Denkinger JK, Windthorst P, et al. Psychological burden in female, Iraqi refugees
who suffered extreme violence by the “Islamic State”: the perspective of care providers. Front Psychiatry.
2018;9:562. doi:10.3389/fpsyt.2018.00562

33. Denkinger JK, Windthorst P, Rometsch-Ogioun El Sount C, et al. Secondary traumatization in caregivers
working with women and children who suffered extreme violence by the “Islamic State.” Front Psychiatry.
2018;9:234. doi:10.3389/fpsyt.2018.00234

34. Vijayann M. Helping traumatized Yazidi refugees requires a different kind of care. TVO Today. April 18, 2017.
Accessed March 23, 2021. https://www.tvo.org/article/helping-traumatized-yazidi-refugees-requires-a-different-
kind-of-care

35. Fabreau GE. Vicarious trauma: the hazard and joy of caring for refugees. Ann Intern Med. 2020;172(12):
830-831. doi:10.7326/M20-0151

36. Pohontsch NJ, Zimmermann T, Jonas C, Lehmann M, Löwe B, Scherer M. Coding of medically unexplained
symptoms and somatoform disorders by general practitioners - an exploratory focus group study. BMC Fam Pract.
2018;19(1):129. doi:10.1186/s12875-018-0812-8

37. Murray AM, Toussaint A, Althaus A, Löwe B. The challenge of diagnosing non-specific, functional, and
somatoform disorders: a systematic review of barriers to diagnosis in primary care. J Psychosom Res. 2016;
80:1-10. doi:10.1016/j.jpsychores.2015.11.002

38. Hersh WR, Weiner MG, Embi PJ, et al. Caveats for the use of operational electronic health record data in
comparative effectiveness research. Med Care. 2013;51(8)(suppl 3):S30-S37. doi:10.1097/MLR.
0b013e31829b1dbd

39. Bots SH, Groenwold RHH, Dekkers OM. Using electronic health record data for clinical research: a quick guide.
Eur J Endocrinol. 2022;186(4):E1-E6. doi:10.1530/EJE-21-1088

JAMA Network Open | Global Health Characteristics and Health Diagnoses of Yazidi Refugees Resettled in Canada

JAMA Network Open. 2023;6(7):e2323064. doi:10.1001/jamanetworkopen.2023.23064 (Reprinted) July 12, 2023 14/16

Downloaded from jamanetwork.com by guest on 08/17/2024

https://dx.doi.org/10.1186/s12916-018-1140-5
https://dx.doi.org/10.3402/ejpt.v7.28556
https://dx.doi.org/10.1007/s40211-016-0195-9
http://doi:10.1371/journal.pone.0180128
http://doi:10.1371/journal.pone.0180128
https://dx.doi.org/10.1007/s00737-018-0824-3
https://dx.doi.org/10.1371/journal.pone.0233681
https://dx.doi.org/10.1371/journal.pone.0233681
https://dx.doi.org/10.1192/bjp.2018.88
https://dx.doi.org/10.1176/ajp.145.11.1358
https://dx.doi.org/10.1007/s00127-014-0877-1
https://dx.doi.org/10.1016/j.jpainsymman.2010.02.018
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.8788&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://dx.doi.org/10.3109/09540261.2012.736367
https://dx.doi.org/10.1016/j.jpsychores.2020.109931
https://dx.doi.org/10.3389/fpsyt.2018.00562
https://dx.doi.org/10.3389/fpsyt.2018.00234
https://www.tvo.org/article/helping-traumatized-yazidi-refugees-requires-a-different-kind-of-care
https://www.tvo.org/article/helping-traumatized-yazidi-refugees-requires-a-different-kind-of-care
https://dx.doi.org/10.7326/M20-0151
https://dx.doi.org/10.1186/s12875-018-0812-8
https://dx.doi.org/10.1016/j.jpsychores.2015.11.002
https://dx.doi.org/10.1097/MLR.0b013e31829b1dbd
https://dx.doi.org/10.1097/MLR.0b013e31829b1dbd
https://dx.doi.org/10.1530/EJE-21-1088


40. Evaluation Division. Evaluation of the Family Reunification Program. Immigration, Refugees and Citizenship
Canada. March 2014. Accessed November 29, 2019. https://www.canada.ca/en/immigration-refugees-citizenship/
corporate/reports-statistics/evaluations/family-reunification-program.html#a1.2.2

41. World Health Organization. ICD-10 version: 2016. World Health Organization; 2016. Accessed October 17,
2022. https://icd.who.int/browse10/2016/en

42. Canadian Institute for Health Information. Codes and classifications. Canadian Institute for Health
Information. Accessed March 25, 2021. https://www.cihi.ca/en/submit-data-and-view-standards/codes-and-
classifications

43. Khodyakov D, Grant S, Denger B, et al. Practical considerations in using online modified-Delphi approaches to
engage patients and other stakeholders in clinical practice guideline development. Patient. 2020;13(1):11-21. doi:
10.1007/s40271-019-00389-4

44. Santaguida P, Dolovich L, Oliver D, et al. Protocol for a Delphi consensus exercise to identify a core set of
criteria for selecting health related outcome measures (HROM) to be used in primary health care. BMC Fam Pract.
2018;19(1):152. doi:10.1186/s12875-018-0831-5

45. Oetzel JG, Boursaw B, Magarati M, et al. Exploring theoretical mechanisms of community-engaged research:
a multilevel cross-sectional national study of structural and relational practices in community-academic
partnerships. Int J Equity Health. 2022;21(1):59. doi:10.1186/s12939-022-01663-y

46. Goedhart NS, Pittens CACM, Tončinić S, Zuiderent-Jerak T, Dedding C, Broerse JEW. Engaging citizens living in
vulnerable circumstances in research: a narrative review using a systematic search. Res Involv Engagem. 2021;
7(1):59. doi:10.1186/s40900-021-00306-w

47. O’Reilly-de Brún M, de Brún T, Okonkwo E, et al. Using participatory learning & action research to access and
engage with ‘hard to reach’ migrants in primary healthcare research. BMC Health Serv Res. 2016;16(1):25. doi:10.
1186/s12913-015-1247-8

48. Bhattacharyya P, Songose L, Wilkinson L. How sexual and gender-based violence affects the settlement
experiences among Yazidi refugee women in Canada. Frontiers in Human Dynamics. 2021;3:1-12. doi:10.3389/fhumd.
2021.644846

49. Kizilhan JI, Noll-Hussong M. Individual, collective, and transgenerational traumatization in the Yazidi. BMC
Med. 2017;15(1):198. doi:10.1186/s12916-017-0965-7

50. Mishori R, Aleinikoff S, Davis D. Primary care for refugees: challenges and opportunities. Am Fam Physician.
2017;96(2):112-120.

51. Ismael M. An uncertain future for Yazidis: a report marking three years of an ongoing genocide. Yazda.
September 2017. Accessed March 8, 2021. https://www.academia.edu/37176138/AN_UNCERTAIN_FUTURE_FOR_
YAZIDIS_A_REPORT_MARKING_THREE_YEARS_OF_AN_ONGOING_GENOCIDE_Yazda_2017

52. Suppiah R, Hetherington E, Grewal R, Ip-Buting A, Fabreau GE. Stunting and overweight prevalence among
resettled Yazidi, Syrian, and Iraqi pediatric refugees. JAMA Pediatr. 2022;177(2):203-204. doi:10.1001/
jamapediatrics.2022.4782

53. Redditt VJ, Graziano D, Janakiram P, Rashid M. Health status of newly arrived refugees in Toronto, Ont: part 2:
chronic diseases. Can Fam Physician. 2015;61(7):e310-e315.

54. Singh HK, Scott TE, Henshaw MM, Cote SE, Grodin MA, Piwowarczyk LA. Oral health status of refugee torture
survivors seeking care in the United States. Am J Public Health. 2008;98(12):2181-2182. doi:10.2105/AJPH.2007.
120063

55. Keboa MT, Hiles N, Macdonald ME. The oral health of refugees and asylum seekers: a scoping review. Global
Health. 2016;12(1):59. doi:10.1186/s12992-016-0200-x

56. Goessmann K, Ibrahim H, Neuner F. Association of war-related and gender-based violence with mental health
states of Yazidi women. JAMA Netw Open. 2020;3(9):e2013418. doi:10.1001/jamanetworkopen.2020.13418

57. Goodman A, Bergbower H, Perrotte V, Chaudhary A. Survival after sexual violence and genocide: trauma and
healing for Yazidi women in northern Iraq. Health. 2020;12(6):612-628. doi:10.4236/health.2020.126046

58. Hoffman YSG, Grossman ES, Shrira A, et al. Complex PTSD and its correlates amongst female Yazidi victims of
sexual slavery living in post-ISIS camps. World Psychiatry. 2018;17(1):112-113. doi:10.1002/wps.20475

59. Frangou C. For a Yazidi refugee in Canada, the trauma of ISIS triggers rare, terrifying seizures. The Globe and
Mail. December 3, 2018. Accessed March 6, 2021. https://www.theglobeandmail.com/canada/article-for-a-yazidi-
refugee-in-canada-the-trauma-of-isis-triggers-rare/

60. Benbadis SR, Hauser WA. An estimate of the prevalence of psychogenic non-epileptic seizures. Seizure.
2000;9(4):280-281. doi:10.1053/seiz.2000.0409

JAMA Network Open | Global Health Characteristics and Health Diagnoses of Yazidi Refugees Resettled in Canada

JAMA Network Open. 2023;6(7):e2323064. doi:10.1001/jamanetworkopen.2023.23064 (Reprinted) July 12, 2023 15/16

Downloaded from jamanetwork.com by guest on 08/17/2024

https://www.canada.ca/en/immigration-refugees-citizenship/corporate/reports-statistics/evaluations/family-reunification-program.html#a1.2.2
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/reports-statistics/evaluations/family-reunification-program.html#a1.2.2
https://icd.who.int/browse10/2016/en
https://www.cihi.ca/en/submit-data-and-view-standards/codes-and-classifications
https://www.cihi.ca/en/submit-data-and-view-standards/codes-and-classifications
https://dx.doi.org/10.1007/s40271-019-00389-4
https://dx.doi.org/10.1186/s12875-018-0831-5
https://dx.doi.org/10.1186/s12939-022-01663-y
https://dx.doi.org/10.1186/s40900-021-00306-w
https://dx.doi.org/10.1186/s12913-015-1247-8
https://dx.doi.org/10.1186/s12913-015-1247-8
https://dx.doi.org/10.3389/fhumd.2021.644846
https://dx.doi.org/10.3389/fhumd.2021.644846
https://dx.doi.org/10.1186/s12916-017-0965-7
https://www.academia.edu/37176138/AN_UNCERTAIN_FUTURE_FOR_YAZIDIS_A_REPORT_MARKING_THREE_YEARS_OF_AN_ONGOING_GENOCIDE_Yazda_2017
https://www.academia.edu/37176138/AN_UNCERTAIN_FUTURE_FOR_YAZIDIS_A_REPORT_MARKING_THREE_YEARS_OF_AN_ONGOING_GENOCIDE_Yazda_2017
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2022.4782&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2022.4782&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://www.ncbi.nlm.nih.gov/pubmed/26175382
https://dx.doi.org/10.2105/AJPH.2007.120063
https://dx.doi.org/10.2105/AJPH.2007.120063
https://dx.doi.org/10.1186/s12992-016-0200-x
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.13418&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.23064
https://dx.doi.org/10.4236/health.2020.126046
https://dx.doi.org/10.1002/wps.20475
https://www.theglobeandmail.com/canada/article-for-a-yazidi-refugee-in-canada-the-trauma-of-isis-triggers-rare/
https://www.theglobeandmail.com/canada/article-for-a-yazidi-refugee-in-canada-the-trauma-of-isis-triggers-rare/
https://dx.doi.org/10.1053/seiz.2000.0409


61. Kizilhan JI, Steger F, Noll-Hussong M. Shame, dissociative seizures and their correlation among traumatized
female Yazidi with experience of sexual violence. Br J Psychiatry. 2020;216(3):138-143. doi:10.1192/bjp.2020.2

62. Polcher K, Calloway S. Addressing the need for mental health screening of newly resettled refugees: a pilot
project. J Prim Care Community Health. 2016;7(3):199-203. doi:10.1177/2150131916636630

63. Hollifield M, Toolson EC, Verbillis-Kolp S, et al. Distress and resilience in resettled refugees of war: implications
for screening. Int J Environ Res Public Health. 2021;18(3):1238. doi:10.3390/ijerph18031238

64. Kizilhan JI. Trauma and pain in family-orientated societies. Int J Environ Res Public Health. 2017;15(1):44. doi:
10.3390/ijerph15010044

65. Iloson C, Möller A, Sundfeldt K, Bernhardsson S. Symptoms within somatization after sexual abuse among
women: a scoping review. Acta Obstet Gynecol Scand. 2021;100(4):758-767. doi:10.1111/aogs.14084

66. Hinton DE, Lewis-Fernández R. Idioms of distress among trauma survivors: subtypes and clinical utility. Cult
Med Psychiatry. 2010;34(2):209-218. doi:10.1007/s11013-010-9175-x

67. Sim A, Puffer E, Ahmad A, Hammad L, Georgiades K. Resettlement, mental health, and coping: a mixed
methods survey with recently resettled refugee parents in Canada. BMC Public Health. 2023;23(1):386. doi:10.
1186/s12889-023-15300-y

68. Morris MD, Popper ST, Rodwell TC, Brodine SK, Brouwer KC. Healthcare barriers of refugees post-
resettlement. J Community Health. 2009;34(6):529-538. doi:10.1007/s10900-009-9175-3

SUPPLEMENT 1.
eFigure. Heat Map Analysis of ICD-10-CM Chapters Among Yazidi Refugees by Age and Sex
eTable 1. Top 5 Most Prevalent ICD-10-CM Diagnoses by ICD-10-CM Chapter Among Yazidi Refugees (n = 230)
eTable 2. Top 30 ICD-10-CM Diagnoses Among Yazidi Refugees (n = 230)
eTable 3. Frequency of ICD-10-CM Diagnoses Among Children Aged 6 Months to 11 Years (n = 67)
eTable 4. Frequency of ICD-10-CM Diagnoses Among Adolescents Aged 12 to 17 Years (n = 37)
eTable 5. Frequency of ICD-10-CM Diagnoses Among Female Adults 18 Years or Older (n = 81)
eTable 6. Frequency of ICD-10-CM Diagnoses Among Male Adults 18 Years or Older (n = 45)

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Global Health Characteristics and Health Diagnoses of Yazidi Refugees Resettled in Canada

JAMA Network Open. 2023;6(7):e2323064. doi:10.1001/jamanetworkopen.2023.23064 (Reprinted) July 12, 2023 16/16

Downloaded from jamanetwork.com by guest on 08/17/2024

https://dx.doi.org/10.1192/bjp.2020.2
https://dx.doi.org/10.1177/2150131916636630
https://dx.doi.org/10.3390/ijerph18031238
https://dx.doi.org/10.3390/ijerph15010044
https://dx.doi.org/10.1111/aogs.14084
https://dx.doi.org/10.1007/s11013-010-9175-x
https://dx.doi.org/10.1186/s12889-023-15300-y
https://dx.doi.org/10.1186/s12889-023-15300-y
https://dx.doi.org/10.1007/s10900-009-9175-3

