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Abstract

It is well documented that war trauma inflicts serious damage on the mental health of populations affected. Despite having
experienced near constant conflict for more than six decades, the paucity of studies assessing the prevalence of trauma-associated
disorders among adult South Sudanese resettled in the USA, numbering over 30,000, is concerning. This study was designed to
contribute to the literature on the mental health of this group of resettled refugees. The sample consisted of 76 Dinka and Nuer
women in Nebraska and Tennessee. On average, participants experienced 9.8 traumatic events during the war, ranging from one
to seventeen. Approximately 40%, 29%, and 26% of the women scored above threshold for diagnosis of current anxiety,
depression, and PTSD, respectively. Factors including advanced age, i.e., >35 years old, (aOR =4.76; 95% CI 1.29, 17.51),
having elementary education or less (aOR =6.21; 1.19, 32.27), and middle to secondary education (aOR =5.65; 1.13, 28.19)
were associated with scoring above threshold for diagnosis of current anxiety. By contrast, being divorced/widowed/separated
and having annual household income over $40,000 were associated with 88% and 86% reduction in odds of meeting diagnostic
threshold for depression, respectively. This study identifies high level of traumatization among a group of Dinka and Nuer
women during the Second Sudanese Civil War (1983-2005). Consequently, there are high rates of trauma-associated psychiatric
disorders in this sample. More research is needed in this community to gain better understanding of risk and protective factors for

trauma-associated psychiatric disorders.
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Introduction

Since the early 1990s, over 30,000 South Sudanese who fled
war in their mother land and had settled in refugee camps in
neighboring countries have been resettled in the USA (Shandy
2018). Many of the refugees who have settled in the USA left
their country when they were very young and a few were born
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in refugee camps in Ethiopia during the Second Sudanese
Civil War, which ran from 1983 to 2005 (Collins 2008).
This was a brutal conflict characterized by many atrocities
inflicted on South Sudanese by the government of Sudan
and ultimately claimed over 2.5 million lives through direct
and indirect consequences of war such as famine, hunger, and
diseases (Jok 2015). In addition to the atrocities committed by
the northern military against the South Sudanese civilians, the
South Sudanese also fought among themselves and commit-
ted atrocities against each other (Human Rights Watch/Aftica
1994). Indeed, there were periods of intense violence where
trauma-inducing acts including beheadings, rape, abduction of
women and children, looting, and burning of food and live
stocks were carried out by and between the Nuer and the
Dinka and even among closely related Nuer clans between
1991 and 2002 (Hutchinson et al. 2002; Johnson 2003;
Tutlam 2013). To this day, South Sudanese continue to be
exposed to brutal intercommunal warfare (United Nations
2020).

A great majority of the South Sudanese who had fled
Sudan when the conflict erupted in 1983 and settled in refugee
camps in Ethiopia had to flee once again when the Ethiopian
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government that had been supporting them was overthrown
by forces allied with the government of Sudan (Beswick
2001). Some of them went back to South Sudan even while
the war was still raging there and returned to refugee camps in
Ethiopia following the internecine conflict in Nuer land be-
tween 1993 and 1996 (Tutlam 2013). Some of these refugees,
including siblings of the first author, fled to Kenya through
hostile territory in northern Kenya and settled at the Dadaab
refugee camp in Northeastern Kenya. The Dadaab refugee
camp is a difficult place with many challenges (Rawlence
2016) and many of them faced serious adversities before being
resettled in the USA starting in 1993. It is evident that the
refugees who have resettled in the USA, many in
Midwestern states like Nebraska, have experienced a great
deal of war trauma. A survey conducted for Nebraska’s
Health and Human Services’ Office of Minority Health in
2006 found that among South Sudanese refugees resettled in
Nebraska, about one-third reported having experienced beat-
ings, stabbings, or shootings before their resettlement (Willis
and Nkwocha 2006). Many of these refugees who have
resettled in Nebraska and Tennessee hail from the Greater
Upper Nile region of South Sudan.

It is well documented that war trauma inflicts serious dam-
age on the mental health of populations affected (Levy and
Sidel 2008; Murthy and Lakshminarayana 2006). Experts
have referred to the psychological effects of war as hidden
wounds (Tanielian et al. 2008). The most common psychiatric
disorders that result from war trauma include anxiety, depres-
sion, and posttraumatic stress disorder (PTSD) (Kanter 2008;
Murthy and Lakshminarayana 2006; Steel et al. 1999; Steel
etal. 2002). Previous studies of war-affected populations have
found high prevalence of these trauma-associated disorders
ranging from 3 to 77% for PTSD, 12 to 85% for depression,
and 25 to 81% for anxiety (Brune et al. 2002; de Jong et al.
2001; Fox and Willis 2009; Keller et al. 2006; Kienzler 2008;
Marshall et al. 2005; Matanov et al. 2013; Mills et al. 2005;
Mollica et al. 1999; Onyut et al. 2009; Tang and Fox 2001).

Although some studies have shown that symptoms of
trauma-associated disorders are more prevalent among those
in refugee camps (Jaranson et al. 2004), others have found
similarly high prevalence rates among refugees resettled in
western countries and these mental disorders can persist for
years, even for a lifetime (Akinyemi et al. 2012; Bogic et al.
2015; Priebe et al. 2009). Therefore, understanding the long-
term impact of war trauma in different communities affected
by protracted civil war is crucial. Despite having been exposed
to near constant conflict for nearly the last six decades (Atari
and McKague 2015), the paucity of studies quantitatively
assessing the prevalence of trauma-associated mental disor-
ders among adult South Sudanese resettled in the USA is
concerning. Therefore, this study was designed to contribute
to the literature on the mental health of this group of resettled
refugees. The objective of this study is to characterize the rates
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of trauma-associated mental disorders and their associated risk
factors among a group of South Sudanese Dinka and Nuer
women resettled in Omaha, NE, and Nashville, TN.

Methods
Participants and Procedures

The participants were Dinka and Nuer women recruited primar-
ily from four South Sudanese churches (two in Omaha, NE, and
two in Nashville, TN) and other community events organized
by the South Sudanese community. These are cities where a
significant proportion of South Sudanese, particularly from the
Nuer tribe, resettled in the USA resides (Shandy 2005). Church
and community leaders were educated about the study before-
hand and they made announcements in churches and encour-
aged their congregation members to participate. The Principal
Investigator also spoke in churches or community centers that
had agreed to allow participation of their members to explain
the goals of the study and recruited participants by inviting
those who were interested to contact him after the church ser-
vice or event. Recruitment materials were also distributed in
churches and posted on social media to reach a wide audience.
In addition, the snowball technique was employed to recruit
more study subjects by asking participants who had already
enrolled in the study to contact other potential participants
among their relatives and friends. The following inclusion
criteria were used to determine participant’s eligibility for en-
rollment in the study: they had to be South Sudanese women
who immigrated to the USA as refugees between 1990 and
2010, must have had direct exposure to war trauma and had
to be above the age of 19. Exclusion criteria were as follows:
South Sudanese women who have not had any direct exposure
to war trauma and women with current severe functional im-
pairment or psychosis. Direct exposure to war trauma was de-
fined as experiencing any war-related traumatic events either in
South Sudan or in the refugee camps.

This was a cross-sectional study design where data were
collected through face to face interviews. The interviews
consisted of the investigator reading the questionnaires to
the participants and recording their responses on interview
forms. The interviews were conducted in the homes of the
participant or private office spaces in churches or community
centers from October 2015 to January 2016. Each participant
was interviewed alone to ensure privacy. The total interview
time lasted about 1 h and 45 min. Consistent with cultural
practices of the community, where community members en-
joy fellowship and spending time together, there were contin-
ued conversations after the interview was concluded. Indeed,
in some cases, participants divulged crucial information to the
interviewer long after the interviews were completed.
Precautionary measures were taken to address any adverse
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emotional reaction that might result from the interviews. A
licensed clinical mental health professional was always on
standby during the interviews to provide professional assis-
tance in the event any participant developed emotional reac-
tion as a result of remembering past trauma. A contingency
plan was developed to take any participant to the emergency
room or call emergency medical services (EMS) if a serious
emotional reaction requiring urgent medical attention
emerged. Each subject received a $10 Wal-Mart gift card for
their participation.

Exposure to trauma and trauma symptoms used to deter-
mine the presence or absence of PTSD were assessed using
the English and Arabic versions of the revised Harvard
Trauma Questionnaire (HTQ) (Mollica et al. 1992). As there
is still no Nuer translation of the HTQ, the Principal
Investigator, a native Nuer speaker, who conducted all the
interviews, interpreted the questions for participants who did
not speak English well. A small number (six) of the women
who spoke fluent classical Arabic completed the Iraqi Arabic
version of the HTQ. This version has been used in Arabic-
speaking refugees (Vindbjerg et al. 2016). Although the HTQ
was first developed and tested in Southeast Asian refugees, it
has been adapted to many different cultures and has been
shown to be effective in detecting mental illnesses in cultur-
ally diverse settings (Mollica et al. 1987). Mollica et al. (2004)
showed that the validity of the HTQ was good with 78%
sensitivity and 79% specificity for making a PTSD diagnosis
in a clinical sample when compared with a diagnosis made by
a clinician using the DSM-IV criteria. Moreover, the internal
reliability for part I (trauma events) was found to be very high
(r=0.91) and even higher (0.98) for part IV (trauma symp-
toms). In test-retest analysis conducted over a period of
18 months, it was demonstrated that the instrument had high
test-retest reliability for part I (»=0.89) and for part I (r=
0.92) (Mollica et al. 2004).

The HTQ consists of five different parts. For the purpose of
this study, part I was used to elicit information about traumatic
events experienced. Specifically, it was used to determine the
number of traumatic events experienced by each individual.
This section consists of a checklist of 40 different traumatic
events and the interviewee is asked whether he/she experienced
any of the events listed and he/she is expected to respond yes or
no to each of the questions. Part IV was used to gather informa-
tion about 40 different trauma symptoms to determine the pres-
ence or absence of PTSD in the participants. The severity of the
symptoms or how much these symptoms bothered the respon-
dent in the last year was graded on a 4-point scale assigned the
following values: 1 =not at all, 2 = a little bit, 3 = quite a bit, and
4 = extremely. Of note, the first 16 items of the symptoms list in
part IV are based on the DSM-IV symptom and severity criteria
for PTSD (Mollica et al. 2004).

To compute a score to determine whether an individual
meets diagnostic criterion for PTSD based on this instrument,

the scores of responses of the first 16 questions are added then
divided by 16. Similarly, for the total score, the scores of
responses to the 40 questions are added and then divided by
40. A score of >2.5 is considered equivalent to a PTSD diag-
nosis. This cut-off value was developed for the Indochinese
population and the developers of the instrument suggest this
value may be high for other populations and may yield too
many false negatives; therefore, they recommend using a cut-
off value of > 2.0 in the absence of cut-off value validated for
the specific population under study (Mollica et al. 2004).
Therefore, in the present study, the recommended cut-off val-
ue of >2.0 was used to reduce the chance of misclassification
error resulting from potential false negatives.

Anxiety and depressive symptoms were assessed using the
Hopkins Symptom Checklist-25 (HSCL-25) (Mollica et al.
1987). Briefly, the HSCL-25 is an instrument that was origi-
nally developed in English for research in non-refugee popu-
lations and has been validated in the US general population
but it has been adopted for use in refugee populations and has
been used in many refugee studies (Hollifield et al. 2002). The
instrument contains 25 items divided into two parts. Part |
consists of 10 items measuring anxiety symptoms and Part II
consists of 15 items measuring symptoms of depression. The
symptoms are measured on a 4-point severity scale. The se-
verity scale is assigned numbers: 1 =not at all, 2 = a little bit,
3 = quite a bit, and 4 = extremely. A cut-off value of> 1.75 has
been scientifically identified as the optimal value for deter-
mining presence of psychiatric illness (Mollica et al. 2004).
Although this value was determined for Indochinese popula-
tions (Mollica et al. 1987), it has been shown to be consistent
with an anxiety or depression diagnosis in US and other pop-
ulations (Derogatis et al. 1974; Hollifield et al. 2002; Winokur
et al. 1984); therefore, this cut-off value was used for deter-
mining diagnostic threshold for participants in this study. The
validity of the instrument was shown to be good in identifying
a depression diagnosis with 88% sensitivity and 73% speci-
ficity when compared with DSM-III diagnosis made by a psy-
chiatrist and the test-retest reliability over a period of 6 months
was shown to be excellent at »=0.89 for the total scale and
r=0.82 for each of the of the subscales (Mollica et al. 1987).

In addition to asking participants about current symptoms
(within the past 12 months) of the trauma-associated disorders,
they were also asked if they experienced any of these symptoms
prior to 2013 or not to determine the rates of past disorders. The
year 2013 was chosen as cut-off because it was the year the
ongoing civil war in South Sudan erupted. The participants were
also asked if they have ever experienced any of the symptoms at
any point in their life to determine lifetime rates.

Data Analysis

All statistical analyses were conducted in SAS statistical pack-
age, version 9.4 (SAS Institute, Cary, NC). The goal of the
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analysis was to determine rate of trauma-associated disorders
among study participants and their associated risk factors. The
Proc Survey function in SAS was used to generate percent-
ages and 95% confidence intervals for the different sample
characteristics, trauma-associated disorders, traumatic event
categories, and number of disorders. The Proc Means function
was used to characterize continuous variables. Bivariate and
multivariable logistic regression analyses were used to deter-
mine risk factors for determining diagnosis of the three
trauma-associated psychiatric disorders of interest (anxiety,
depression, and PTSD). These were the dependent variables
in the logistic regression models, dichotomized as yes/no at
their diagnostic thresholds. Covariates included in the logistic
regression models to determine risk factors were drawn from
the literature. These covariates (independent variables) includ-
ed the following: degree of trauma exposure, number of trau-
ma events/categories, age at the time of trauma, SES, level of
education, social support, marital status, length of time in the
USA, and household income. Forced entry method was uti-
lized to assess potential confounding and the 10% change in
effect estimate rule was applied to determine what variables
were confounders or not (Tong and Lu 2001). Any variables
that did not change the crude effect estimates by 10% or more
were excluded from the final model. Since exposure to trauma
has been consistently associated with development of these
disorders, it was included in all multivariable models, regard-
less of whether it met the 10% rule or not.

Ethical Approval

This study was approved by the Saint Louis University
Institutional Review Board (protocol no. 25700). Written in-
formed consent was obtained from all participants.

Results

The sociodemographic characteristics of the 76 women who
participated in the study are presented in Table 1. Most of the
women who participated in the study (43.4%) came to the
USA through Kenya, followed by Ethiopia (36.8%) and
Egypt (15.8%). A great majority of the participants (93%)
came from the greater Upper Nile region, which includes
Jonglei, Unity, and Upper Nile states. A few (7%) participants
hailed from the greater Bahr el Ghazal region. Roughly equal
numbers of women had elementary education or less or had
obtained post-secondary education, with approximately 41%
having middle to secondary education. A majority of the
women (59.2%) were married, with 26.3% and 14.5% identi-
fying themselves as divorced or separated and single or never
married, respectively. A clear majority (70%) of the women
had full-time employment, with 71% of them reporting more
than $20,000 annual household income. The women ranged in
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Table 1 Sample characteristics (categorical variables), N =76
Characteristics N Percent 95% C1
Traumatic events categories

1-5 events 11 14.5 6.4-22.6

6-10 events 29 38.2 27.0-49.3

>11 events 36 47.4 35.9-58.9
Participant’s level of education

Elementary school education or less 22 28.9 18.5-39.4

Secondary school education 31 40.8 29.5-52.1

Post-secondary school education 23 30.3 19.7-40.8
Participant’s employment status

Employed part-time 11 14.5 6.4-22.6

Employed full-time 53 69.7 59.2-80.3

Unemployed 12 15.8 7.4-24.2
Participant’s marital status

Single/never married 11 14.5 6.4-22.6

Married/cohabiting 45 59.2 47.9-70.5

Divorced/separated/widowed 20 26.3 16.2-36.4
Region of origin in South Sudan

Greater Bahr el Ghazal 5 6.6 0.9-12.3

Greater Upper Nile 71 934 87.7-99.1
Refugee camp from which

participant immigrated to the USA

Ethiopia 28 36.8 25.7-47.9

Egypt 12 15.8 7.4-24.2

Kenya 33 434 32.0-54.8

Other 3 39 0.0-8.4
Annual household income

<$20,000 22 28.9 15.5-39.4

$20,001-$40,000 26 342 23.3-45.1

> $40,000 28 36.8 25.7-479
Governmental support

Yes 57 75.0 65.0-85.0

No 19 25.0 15.0-35.0

age from 23 to 45 years old with an average age of 35 years.
On average, participants had five children each and at the time
of the study, many had lived in the USA for an average of
16 years (Table 2). Importantly, on average, the women in the
study experienced what they consider to be their worst trauma
at the age of 13, when they were still in South Sudan or in the
refugee camps.

Table 3 presents rates of the different trauma-associated
psychiatric disorders. Almost 40% of the women scored
above the threshold for diagnosis of current anxiety disorder
(within the past 12 months). Approximately 26% were found
to have past anxiety disorder (any symptoms prior to 2013)
and 41% met criteria for lifetime anxiety disorder. Similarly,
29% of the women scored above the diagnostic threshold for
current depressive disorder, with 21% and 32% meeting
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Table 2 Sample characteristics

(continuous variables), N =76 Continuous variables N Mean Standard deviation Range
Participant’s age 76 354 53 23.0-45.0
Age they experienced worst trauma 76 12.9 7.6 2.0-42.0
Number of children 76 4.7 2.1 1.0-10.0
Number of years in the USA 76 15.6 4.5 5.0-22.0
Mean number of traumatic events 76 9.7 35 1.0-17.0

criteria for past and lifetime depressive disorder, respectively.
Twenty-six percent of the women who participated in the
study met diagnostic threshold for current PTSD, with 16%
and 29% meeting criteria for past and lifetime PTSD diagno-
sis, respectively. One in five participants scored above diag-
nostic threshold for two or more trauma-associated disorders.
For the different trauma-associated disorders, we assessed
lifetime presence of the conditions. Nearly 41% scored above
the threshold used for diagnosis of lifetime anxiety, with 32%
and 29% scoring above diagnostic threshold for depression
and PTDS, respectively. Using the year 2013 as cut-off based
on the time the ongoing intercommunal conflict in South
Sudan started, approximately 26%, 20%, and 16% scored
above diagnostic threshold for anxiety, depression, and
PTSD symptoms manifesting prior to 2013. Notably, nearly
half of the participants (47.4%) scored above the threshold for
current diagnosis of any of the three trauma-associated disor-
ders assessed in this study, with approximately 29% meeting
diagnostic criteria for two or more trauma-associated
disorders.

Table 4 presents results of adjusted analyses assessing risk
factors. A few factors were associated with scoring above
threshold required for diagnosis of trauma-associated disor-
ders. Specifically, advanced age (adjusted odds ration =
4.76; 95% CI 1.29, 17.51), having elementary education or
less (aOR =6.21; 1.19, 32.27), and having middle to second-
ary education level (aOR =5.65; 1.13, 28.19) were found to
be risk factors for diagnosis of current anxiety disorder. On the
other hand, divorced/widowed or separated women, and those
with annual household income over $40,000 were 88% and
86% less likely to meet diagnostic criteria for depressive
disorder.

Discussion

This study suggests that a subgroup of South Sudanese wom-
en from the Dinka and Nuer ethnic groups resettled in the
USA have experienced high level of traumatization from the
protracted conflict they were exposed to during the two-
decade long Second Sudanese Civil War (1983-2005).
Specifically, these data show that this group of women expe-
rienced an average of 9.7 traumatic events, ranging from one

to seventeen. Finding this high level of trauma in this group
was not entirely surprising. A previous survey conducted for
the Nebraska Health and Human Services’ Office of Minority
Health in 2006 found that among South Sudanese refugees
resettled in Nebraska, the same population from which major-
ity of this study sample was drawn, about one-third reported
having experienced beatings, stabbings, or shootings before
their resettlement (Willis and Nkwocha 2006). Similarly, an-
other study by Fox and Willis (2009) from the same popula-
tion found that a small sample of South Sudanese Dinka and
Nuer participants experienced an average of 8.6 traumatic
events before immigrating to the USA.

The average number of traumatic events in this sample is,
however, slightly lower than the average of 15 traumatic
events reported in a study by Ayazi et al. (2014), which was
conducted in the Bahr el Ghazal region in the northern part of
South Sudan. At the time of the study, parts of this region were
still contested by both the Republic of Sudan and the Republic
of South Sudan, and frequent skirmishes occurred between the
two armies even after the signing of the Comprehensive Peace
Agreement (CPA) in 2005 (Jok 2015).

As aresult of this high level of exposure to trauma, it is not
surprising that the women in this study had high rates of
trauma-associated psychiatric disorders. Specifically, nearly
40%, 29%, and 26% of the women scored above the threshold
set for diagnosis of current anxiety, depression, and PTSD,
respectively. Because this study was conducted in the middle
of a raging conflict that started in December 2013, the study
attempted to assess what the level of trauma-associated disor-
ders was prior to the onset of the conflict. This was important
in order to place the findings of this study in proper context of
prevailing conditions. In terms of diagnosis, based on any
symptoms occurring before the outbreak of the conflict, 26%
met diagnostic threshold for anxiety disorder; 21% had de-
pressive disorder; and 16% scored above threshold for diag-
nosis of PTSD.

Of note, compared with the findings of the only two studies
of adult South Sudanese resettled in developed countries
(USA and Australia), this sample had significantly higher
rates of these trauma-associated disorders. In particular, when
compared with the study by Fox and Willis (2009), which
found a rate of just 3% for PTSD, 12% for depression, and
9% for anxiety, this study found significantly higher rates of
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Table 3  Rates of traumatic events and trauma-associated psychiatric Table 3 (continued)
disorders among Dinka and Nuer women resettled in the USA, N=76
Characteristics N Yo 95% C1
Characteristics N % 95% CI
0 disorders 39 513 39.8-62.8
Diagnosis gf cu(rirent 1 disorder 13 17.1 8.4-25.8
anxiety disorder >2 disorders 24 31.6 20.9-42.3
Yes 30 39.5 28.2-50.7 . .
Diagnosis of current
No 46 60.5 49.3-71.8 any disorders
Diagnosis of past Yes 36 474 35.9-58.9
(prior to 2013) No 40 52.6 41.1-64.1
anxiety disorder ) )
Yes 20 26.3 162364  Diagnosis of past
(prior to 2013)
No 56 73.7 63.6-83.8 any disorders
Diagnosis of lifetime Yes 26 342 23.3-45.1
anxiety disorder No 50 65.8 54.9-76.7
Yes 31 40.8 29.5-52.1 . . o
Diagnosis of lifetime
No 45 59.2 47.9-70.5 any disorders
Diagnosis of current Yes 37 487 37.2-602
depressive disorder No 39 513 39.8.62.8
Yes 22 28.9 18.5-39.4
No 54 71.1 60.6-81.5
Diagnosis of past
(prior to 2013) these trauma-associated disorders in the same population.
depressive disorder Given that the study by Fox and Willis (2009) was conducted
Yes 16 21.1 11.7-30.4 when the participants were recently resettled, one would have
No 60 78.9 69.6-80.3 expected the rates to be higher at the time, since the experience
Diagnosis of lifetime of trauma would presumably still be fresh in the memory of
depressive disorder the participants. Recency of trauma has been found to be an
Yes 2 316 20.9-423 important risk factor for diagnosis of these trauma-associated
No 52 68.4 S1.7-19.1  disorders in previous South Sudanese studies (Ayazi et al.
Dl;ngSO]Sjls ]gfsﬁﬂgﬂ 2014; Roberts et al. 2009). At the time of the study, most of
( IV score) the participants had lived in the USA for only 4 years. The
Yes 20 26.3 162-364 most important reason for this difference may be that while
NO ) 36 737 63.6-83.8 that study utilized a cut-off value of > 2.5 for PTSD diagnosis,
Dl?s:igiltsoozf (ﬁa;; PTSD the present study used a cut-off value of > 2.0 as recommend-
(DSM-IV score) ed by the instrument developers. One other possible explana-
Yes 12 15.8 74242 tion for the stark difference may be the fact that the previous
No 64 84.2 75.8-92.6 study included males while this study was exclusively based
Diagnosis of lifetime on responses from women. Stuflies have shown that impact of
PTSD (DSM-IV score) war trauma, particularly manifested as PTSD, tends to be
Yes 22 28.9 18.5-39.4 greater among women (Johnson and Thompson 2008). For
No 54 71.1 60.6-81.5 example, in a study of South Sudanese conducted in Juba
Diagnosis of current (Roberts et al. 2009), women exhibited higher level of
multiple disorders PTSD compared with men (43% vs. 30%) and even higher
0 disorders 40 52.6 41.1-64.1 level of depression (59% vs. 41%). The other study of South
1 disorder 14 18.4 9.5-27.3 Sudanese, conducted in Australia, by Schweitzer et al. (2006)
>2 disorders 22 28.9 18.5-39.4 also found rates of just 12% for PTSD and 16% for depres-
Diagnosis of past sion, significantly lower than in the present study.
(prior to 2013) The high rates of trauma-associated psychiatric disorders in
m1'11t1p1e disorders this study are not surprising. Not only are more individuals af-
0 d?sorders >0 658 497767 fected many also bear a heavy burden, with one in five partici-
1 disorder 1 14.5 6.4-226 pants scoring above diagnostic threshold for two or more disor-
>2 disorders 15 19.7 10.6-28.9

Diagnosis of lifetime multiple disorders
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ders. The findings of this study are in the range of other South
Sudanese studies, which have found varying prevalence rates
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Table 4 Risk factors for diagnosis of current psychiatric disorders among Dinka and Nuer women resettled in the USA, N=76

Risk factors Current PTSD (DMV-IV

Current anxiety

Current depressive Diagnosis of any current

score) disorder disorder disorders
aOR 95% C1 aOR  95% CI aOR 95% CI aOR 95% C1

Age at the time of worst trauma  1.00 0.91-1.09 0.96 0.89-1.04 1.01 0.94-1.08 1.00 0.94-1.07
Length of time in the USA (years) 0.94 0.81-1.08 094  0.82-1.08 1.01 0.90-1.13 1.00 0.90-1.12
Age categories

<35 years Ref Ref Ref Ref

>35 years 1.43 0.44-4.62 4.76  1.29-17.51 3.3 0.88-15.90 2.10 0.61-7.23
Participant’s employment status

Unemployed Ref Ref Ref Ref

Employed 0.62 0.12-3.23 097  0.18-5.21 0.83 0.16-4.40 0.76 0.16-3.63
Participant’s marital status

Married/cohabiting Ref Ref Ref Ref

Divorced/widowed/separated 1.42 0.30-6.77 0.55 0.13-2.38 0.12 0.02-0.66 0.41 0.09-1.82

Never married 9.09 0.89-92.55 1.57 0.20-12.51  0.72 0.08-6.16 0.99 0.14-7.02
Participant’s level of education

Post-secondary education Ref Ref Ref Ref

Middle to secondary education  3.16 0.47-21.40 5.65 1.13-28.19 357 0.59-21.64 4.20 0.88-19.94

Elementary education or less 4.50 0.67-30.25 6.21 1.19-32.27 253 0.42-15.39 2.76 0.57-13.39
Traumatic events

1-5 events Ref Ref Ref Ref

6-10 events 1.57 0.36-6.90 5.31 0.58-48.64 234 0.20-27.80 6.06 0.69-52.85

>11 events 1.01 0.61-6.47 2.55 0.30-21.56 293 0.28-31.19 6.17 0.76-50.23
Annual household income

<$20,000 Ref Ref Ref Ref

$20,001-$40,000 1.57 0.36-6.90 0.84  0.19-3.76 0.59 0.11-3.12 1.16 0.28-4.87

> $40,000 1.01 0.61-6.47 0.41 0.07-2.31 0.14 0.02—-0.94 0.36 0.07-1.88
Governmental support

No Ref Ref Ref Ref

Yes 0.92 0.22-3.92 099  0.27-3.64 2.51 0.52-12.06 1.46 0.42-5.09

aOR, adjusted odds ratios; CI, confidence intervals; Ref, reference group

Italicized figures represent statistically significant results

ranging from 9 to 26% for anxiety, 12 to 50% for depression, and
3 to 48% for PTSD (Ayazi et al. 2014; Fox and Willis 2009;
Karunakara et al. 2004; Ng et al. 2017; Peltzer 1999; Roberts
et al. 2009; Schweitzer et al. 2006). Importantly, it has been
suggested that armed conflict has negative effect on children
(Kadir et al. 2019) and their effects can last up to adulthood
(Wemner 2012). The average age at which the participants expe-
rienced their worst trauma is 13 years; thus, it is not surprising
that the rates of these trauma-associated disorders are still high in
this sample. From a public health perspective, these findings are
important because they highlight the need for tailord education to
help the community understand the importance of seeking care
and designing interventions to address persistent trauma-
associated psychiatric disorders.

These findings are also consistent with results of other studies
of refugee women resettled in the USA For example, a study of

Syrian refugees resettled in the USA by Javanbakht et al. (2019)
found rates of possible anxiety, depression, and PTSD among
women to be 31.9%, 52.3%, and 58.8%, respectively. More
important, especially in the context of this study population,
studies have shown that effects of war trauma can persist for a
long time (Bogic et al. 2015). For example, a study of
Cambodian refugees found still very high rates of PTSD (62%)
and depression (51%) 20 years after resettlement in the USA
(Marshall et al. 2005). At the time of the study, the participants
of this study had lived in the USA for an average of 16 years.
It is important to point out that although there was no statis-
tically significant difference between current (within the past
12 months) and past (prior to 2013) rates of the trauma-
associated disorders, as determined by the overlapping 95% con-
fidence intervals, these data suggest current rates may be higher
or possibly on an upward trend at the time of the interviews. A
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possible explanation for the high level of trauma-associated psy-
chiatric disorders in this study may be a result of
retraumatization. Retraumatization refers to the “traumatic stress
reactions, responses, and symptoms that occur subsequent to
multiple exposures to traumatic events that are physical, psycho-
logical, or both in nature” (Duckworth and Follette 2012). It may
also occur by recalling traumatic events experienced in the past
and events such as those experienced by immigrants in their
country of resettlement, referred to as post-migration factors
(Schweitzer et al. 2006), may exacerbate it (Silove et al. 1993).
South Sudanese have been exposed to perpetual conflict for de-
cades. These conflicts continue to this day (United Nations
2020). Indeed, data for this study were collected during some
of the worst episodes of the ongoing conflict that erupted in
December 2013. Almost all of the participants of the study, re-
gardless of which side of the warring parties they sympathized
with (government or opposition), reported losing very close rel-
atives in the conflict, including parents, siblings, or extended
family members.

Other important factors that may contribute to high rates of
mental disorders among immigrants are cultural bereavement
and cultural identity; this is the idea that loss of one’s cultural
context negatively impacts one’s mental well-being (Bhugra
and Becker 2005). This is directly related to the post-
resettlement challenges that refugees encounter in their coun-
try of resettlement and contribute to their suboptimal mental
health, which can manifest as persistent anxiety, depression,
and PTSD (Lindencrona et al. 2008; Schweitzer et al. 2006).
This may be happening in this study sample as well. Studies of
South Sudanese in Australia have found that post-migration
factors such as difficulties with adjustment to new culture,
language difficulties, lack of employment, and lack of social
support or being far away from relatives may be contributing
to their psychological distress (Schweitzer et al. 2006).

Indeed, looking at the risk factors that were found to be
associated with scoring above the threshold required for diag-
nosis of current anxiety in this study, post-resettlement cir-
cumstances of the participants figured prominently. In partic-
ular, in this sample, women with elementary education or less
were more than six times as likely and those with middle to
secondary education were four-fold as likely to have anxiety
disorder compared with those with post-secondary education.
Level of education is directly related to what one does for a
living and in many cases determines whether or not an indi-
vidual may be gainfully employed, which in turn determines
the level of family income and a host of other socioeconomic
factors (Vilorio 2016). Moreover, many of the women in this
study worked in physically taxing and dangerous jobs such as
meat processing factories (Shandy 2005), where some of the
community members have either witnessed or have them-
selves been involved in work-related accidents. This may con-
tribute to the chronic psychological distress in the community.
This finding is consistent with previous studies that have

@ Springer

found lower level of education to be associated with develop-
ment of anxiety and other mood disorders in different popu-
lations, including immigrants (Cwikel et al. 2008; Kirmayer
et al. 2011). Conversely, women in the highest annual house-
hold income bracket of the study sample (> $40,000) were
found to be 86% less likely to score above threshold for diag-
nosis of depression compared with those who reported annual
household income of <$20,000. This finding is also consis-
tent with previous studies showing people with higher level of
income have better health outcomes (Cwikel et al. 2008).

A surprising finding of this study was that divorced,
widowed, or separated women were 88% less likely to meet
diagnostic threshold for depressive disorder compared with
married women or those cohabiting with a male partner.
This is contrary to previous studies that have shown that mar-
riage or having a stable partner is protective against meeting
criteria for diagnosis of depression (Fenta et al. 2004; Poole
et al. 2018). This finding may, however, be indicative of a
paradigm shift among the South Sudanese resettled in the
west. Specifically, as a result of newfound financial indepen-
dence and freedom, some South Sudanese women reject mar-
riage (Khawaja and Milner 2012) and it is possible that having
a husband may not be an important protective factor as it
might once have been. Indeed, some participants of this study
expressed that having a man at home who does not help with
house chores, expects the wife to come home from a long day
of grueling work and cook for him, and expects her to hand-
over her weekly paycheck to him so that he can spend it as he
wishes while neglecting her needs, is more stressful and are
possibly better off by themselves. Some of these issues have
been identified as causes of marital problems in the South
Sudanese community in Australia (Khawaja and Milner
2012). It is also possible that in the cases where there may
be more serious underlying issues such as intimate partner
violence, given the legal protections afforded to women in
the USA, they view divorce through more hopeful lenses
(Sabri et al. 2018) and this may provide much welcome relief
from such stressful and traumatic experiences. In the context
of cultural expectations where women are required to be sub-
missive to their husbands and divorce is frowned upon
(Khawaja and Milner 2012), this finding is particularly inter-
esting and warrants further investigation in future studies.

Strengths and Limitations of the Study

This study is not without limitations. The sample consisted over-
whelmingly of women from two ethnic groups from mostly one
geographic region. Given the great diversity of South Sudanese
and the way different communities respond to stressful situations
such as trauma, and the fact that the nature and level of violence
was not uniform across South Sudan, the results might have been
different if a broad cross-section of South Sudanese women had
participated in the study. Therefore, the results may not be
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generalizable to the wider South Sudanese community. Another
important limitation of the study concerns possible lack of un-
derstanding by some participants of certain concepts related to
questions about symptoms. It is possible that if the participants
did not understand a question and did not ask for clarification,
they might have given the wrong response. In some cases, par-
ticipants divulged relevant information to the interviewer long
after the interviews were completed indicating they might have
misunderstood some of the questions. Another potential limita-
tion is that due to the sensitive nature of the questions, partici-
pants may have withheld pertinent information, even though it
was clearly explained to them that only the researcher would
have access to the data and the information would not be shared
with others. It is possible this assurance was not heeded by some
participants. Additionally, because this was a cross-sectional
study, we cannot establish, temporality, which is an inherent
limitation in these types of studies. This is particularly important
given the perpetual nature of conflict in the native country of the
participants, which may potentially lead to retraumatization
(Duckworth and Follette 2012).

The study’s major strength is that it is the first study assessing
the impact of war trauma among an important group of South
Sudanese adult women resettled in the USA, specifically focus-
ing on the rates of these trauma-associated disorders. Moreover,
this study included a larger sample than each of the two previous
studies among South Sudanese resettled in developed countries.
This allowed for multivariable analysis adjusting for potential
confounding variables than the previous studies.

Conclusions

This study identifies a high level of trauma exposure among a
group of South Sudanese Dinka and Nuer women during the
Second Sudanese Civil War (1983-2005). Consequently,
there are high rates of trauma-associated psychiatric disorders
in this sample but only a limited number of factors were as-
sociated with scoring above threshold required for diagnosis
of these disorders. Additional research with larger sample size
is needed to determine other important risk factors associated
with diagnosis of these trauma-associated disorders.
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