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Abstract 
Armed conflicts have profound effects on mental health, including elevated rates of depression and anxiety among affected 
populations. The ongoing civil conflict in Sudan since April 2023 has exacerbated these challenges. This study aimed to determine 
the prevalence and identify the determinants of depression and anxiety among Sudanese residents affected by the ongoing civil 
conflict. This cross-sectional study was conducted between April 1st and May 30, 2024. Data were collected through online 
surveys and face-to-face interviews. The validated Arabic versions of the Beck Depression Inventory and Hamilton Anxiety Rating 
Scale were used to assess depression and anxiety levels, respectively. In total, 920 Sudanese participants were included with 
a mean age of 35.0 ± 12.2 years; 52.3% were females and 90.1% had migrated due to civil conflicts. Of the participants, 
99.3% and 98.6% reported varying levels of depression and anxiety, respectively. Predictors of depression were female sex 
(β = 4.71, P < .0001), living in the Eastern state (β = 4.13, P < .0001), living in a rural area (β = 2.33, P = .012), noncompletion 
of formal education (β = 7.36, P = .026), working individuals (β = −5.58, P < .0001), larger household sizes (16–20 members) 
(β = 6.79, P = .026), sufficient income (β = −10.22, P < .0001), those with the ability to save money (β = −11.56, P < .0001), and 
individuals with insufficient income (β = −5.61, P < .0001). The predictors of anxiety were being female (β = 6.05, P < .0001), 
and noncompletion of formal education (β = 7.11, P = .024), current working (β = −5.56, P < .0001), larger household sizes (16–
20 members) (β = 6.12, P = .035), sufficient income ((β = −5.60, P < .0001), ability to save money (β = −5.52, P = .004), and 
insufficient income (β = −2.60, P = .006). These findings underscore the impact of war on mental health. Effective humanitarian 
interventions targeting vulnerable groups and addressing socioeconomic determinants are critical for mitigating the psychological 
toll of ongoing conflict in Sudan.

Abbreviations: BDI = Beck Depression Inventory, CI = confidence interval, G*power = Statistical Power Analysis Software, 
HAM-A = Hamilton Anxiety Rating Scale, PTSD = post-traumatic stress disorder, R² = R-Squared (a measure of model fit), SE = 
standard error, SPSS = Statistical Package for the Social Sciences, β = unstandardized coefficient (in regression analysis).

Keywords: anxiety, Beck Depression Inventory, civil conflict, depression, Hamilton Anxiety Rating Scale, internal displacement, 
mental health, Sudan, war
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1. Introduction
War produces massive relocation of people because of the 
loss of homes, the environment, religious sites, political per-
secution, and economic needs. Armed conflicts entail a wide 
range of compelling issues, including negative short- and 
long-term consequences on mental health, alongside the loss 
of life, all of which heavily impact the lives of survivors.[1] 
On April 15, 2023, severe hostilities between Sudan’s Armed 
Forces and Rapid Support Forces resulted in the displace-
ment of over 8.6 million people, worsening preexisting issues 
such as violence, disease outbreaks, economic instability, and 
climate disasters, affecting Sudan’s second-largest refugee 
population.[2]

Wars have long-lasting effects on mental and physical 
health, economic security, and political stability.[3] War-torn 
places tend to be associated with elevated levels of psycho-
logical distress, making the population more vulnerable to 
mental disorders. As a result, there has been an increasing 
interest in understanding the mental health of those living 
in conflict zones.[4] With increasing fragility, conflict, and 
violence, understanding the prevalence of mental disor-
ders and their risk factors is crucial for aiding vulnerable 
groups. The burden of mental disorders among conflict- 
affected populations is notably high. According to the 
World Health Organization’s review of 129 studies across 
39 countries, approximately 1 in 5 individuals (22%) who 
have experienced war or other conflicts in the past decade 
will suffer from conditions such as depression, anxiety, post- 
traumatic stress disorder (PTSD), bipolar disorder, or 
schizophrenia.[5] A systematic review investigated the prev-
alence of depression, anxiety, and post-traumatic stress 
symptoms among civilian and military populations exposed 
to war. It estimated a 28.9% aggregate prevalence rate 
for depression, 30.7% for anxiety, and 23.5% for post- 
traumatic stress, with higher rates during wars compared with  
postwar.[6]

An online survey was used to examine levels of depres-
sion, anxiety, PTSD, and insomnia among Sudanese residents 
during the 2023 Armed Forces battle. A total of 221 partic-
ipants spent an average of 39 days in the battle zone, and 
91.8% heard gunshots and explosions. The results revealed 
that 87.3% of the subjects had depression (25.3% moderate- 
severe and 62.0% severe), 89.1% had anxiety (36.2% mod-
erate and 52.9% severe), 58.8% had PTSD, and 57.5% had 
subthreshold.[7]

The rationale for conducting a study of the psychological 
impact of war is based on several key theories. First, war- 
related trauma is recognized as a traumatic event that threat-
ens life or health, directly exposing individuals to violence 
and causing them to witness brutality.[8] Second, emotional 
suffering from war may arise from direct exposure and indi-
rect sources such as viewing war scenes via television or 
social media. According to indirect exposure theory, people 
concerned about the war but living outside the war zone can 
develop adverse mental health consequences. Third, societal 
changes during war often lead to the breakdown of existing 
protective networks, resulting in increased depression and 
anxiety. Lastly, the war can strip individuals of their sense of 
identity without any ability to prepare for it, further exacer-
bating psychological distress.[9]

This study hypothesized that Sudanese citizens affected by 
the ongoing civil conflict were experiencing considerable lev-
els of depression and anxiety. This study aimed to investigate 
the prevalence and determinants of these mental health ill-
nesses in conflict-affected communities, including internal dis-
placement. The findings of this study would provide evidence 
to guide targeted mental health interventions and support 
strategies tailored to the needs of individuals experiencing 
conflict trauma.

2. Subject and methods

2.1. Study setting and design

This cross-sectional study was conducted in Sudan between 
April 1 and May 30, 2024, using both online surveys and face-
to-face interviews.

2.2. Sample size and study population

Using G*power software, based on a previous study conducted 
early in Sudan[7] the prevalence of depression was 87.3%, with 
a 95% confidence interval (CI) and a 5% margin of error, an 
effect size of 0.069 and the minimum sample size was 521. We 
increased the sample to 900 to compensate for missing, incom-
plete data and a response rate of 58.0%. The effect size, which 
denotes the practical significance of a study’s outcome, was 
calculated based on the reported prevalence of depression at 
28.9% and 22.1%, respectively.[5,6]

We included Sudanese adults aged 18 years or older who 
had witnessed the war either until the study period or briefly 
before being internally relocated. Participants had to have been 
directly or indirectly affected by the civil conflict since April 
2023, be able to understand and complete the survey in Arabic, 
and be willing to provide informed consent. We excluded mil-
itary personnel, individuals with communication impairments 
such as deafness or muteness, and those with preexisting men-
tal illnesses diagnosed to focus specifically on conflict-induced 
depression and anxiety.

2.3. Sampling technique

Convenience and snowball sampling strategies were used to 
recruit the study participants. Participants were asked to take 
part in the study through in-person interviews conducted in 
locations without Internet access, as long as the interviewers 
and interviewees were safe, in collaboration with local com-
munity leaders and humanitarian organizations. In areas with 
internet availability, participants were recruited via commonly 
used social media platforms like Facebook, WhatsApp, and 
Messenger through posts shared in relevant community groups 
and networks, targeting those directly affected by the conflict.

3. Data collection tools

3.1. Pilot testing

Before the main study, a pilot study was conducted to assess the 
feasibility, accessibility, question clarity, completion time, and 
response rate of the study. Four researchers solicited feedback 
from 5 to 10 subjects to achieve a total of 30 responses. The 
questionnaire was feasible and clear for most of the participants. 
The time required to fill out the questionnaire averaged between 
10 and 15 minutes. Adjustments were made to clarify certain 
sentences to improve understanding. The nonresponse rate was 
42.0%. The responses of these participants were excluded from 
the final analysis to ensure unbiased results.

3.2. The questionnaires consisted of three sections

The first section asked about socio-demographic characteris-
tics, including gender (female or male), age groups (<20, 20–34, 
35–50, or ≥50), current living states (Blue Nile, Central, Darfur 
Region, Eastern, Kordofan, or Northern), residential areas 
(urban, rural, or desert), educational attainment (primary, sec-
ondary, university, postgraduate, or none), marital status (single, 
married, divorced, or widowed), occupation categories (health-
care and medical, business and commerce, agriculture and min-
ing, administration and management, engineering and technical, 
unskilled and skilled labor, student, others, or not working/
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retired), current residence in conflict areas (no or yes), migration 
due to current conflict (no or yes), household size (≤5, 6–10, 
11–15, 16–20, or ≥20), and income level (sufficient with sav-
ings, sufficient, insufficient, or insufficient with debt). Finally, 
participants were asked whether they were internally displaced. 
Internally displaced persons are individuals who are forced to 
leave their homes due to armed conflicts, widespread violence, 
human rights abuses, or natural disasters but remain within 
their country’s borders.[10]

The second section assessed depression. We used the val-
idated Arabic version of the Beck Depression Inventory 
(BDI).[11] It is a 21-item multiple-choice inventory employing 
Guttman scaling, specifically designed to assess the severity of 
depression in adults. Each item allows respondents to choose 
from 4 statements scored from 0 to 3 points, yielding a total 
score range of 0 to 63. The suggested score ranges indicate mild 
depression (10–19), moderate-to-severe depression (20–30), 
and severe depression (31 or higher).[12] The BDI demonstrates 
high internal consistency, with Cronbach’s alpha coefficients of 
0.86 and 0.81 for psychiatric and nonpsychiatric populations, 
respectively.[13]

In the third section, we assessed anxiety using the validated 
Arabic version of the Hamilton Anxiety Rating Scale (HAM-
A).[14,15] The scale assesses both psychological and somatic 
symptoms associated with anxiety, including irritability, fear, 
memory dysfunction, insomnia, somatic symptoms, and emo-
tional dysregulation across 14 items. Each item uses a 5-point 
Likert scale: “0” indicates no symptoms, “1” mild symptoms, 
“2” moderate symptoms, “3” severe symptoms, and “4” very 
severe symptoms. The total score ranged from 0 to 56. Scores 
less than 17 suggest mild anxiety, scores between 18 and 24 
indicate mild-to-moderate anxiety, and scores above 24 suggest 
moderate-to-severe anxiety.

4. Ethical approvals
The researchers applied for approvals to perform the study from 
the Sudanese Ministry of Health and Social Development and 
the Ethics Committee of the High Institute of Public Health, 
Alexandria University, Egypt (IRB number: 00013692). The 
researchers followed the International Guidelines for Research 
Ethics. Each participant provided informed consent after learn-
ing about the goals and benefits of the study. The participants’ 
involvement in the study was entirely voluntary, and individu-
als were free to withdraw at any time without consequences. 
Confidentiality and anonymity were assured and strictly 
maintained.

5. Statistical analysis
Data were analyzed using the Statistical Package for the Social 
Sciences“ SPSS 22.0 software (IBM Microsoft, New York). 
Referring to previous population-based observational studies, 
participants with missing data were excluded from the final anal-
ysis.[16] The normality of the quantitative data were tested using 
Kolmogorov-Smirnov’s test. Qualitative variables were pre-
sented as numbers and percentages; the chi-square test was used 
for analysis, and the Monte Carlo exact test was used if more 
than 20% of the expected cell value was less than 5. Numerical 
variables were expressed as means and standard deviations or as 
medians with interquartile ranges (IQR). Mann-Whitney U test 
and Kruskal–Wallis test were used to compare the groups if the 
data were not normally distributed. A linear regression model 
was used to assess the effect of various study factors on anx-
iety and depression, and the results were tabulated as unstan-
dardized coefficients (β), standard errors (Se), and standardized 
coefficients (B). The model’s overall fit was evaluated using the 
R-squared (R²) and F-tests. A P-value of <.05 was adopted as 
the level of significance.

6. Results
Table 1 illustrates the socio-demographic and personal charac-
teristics of the 920 Sudanese participants; the sample comprised 
52.3% females, with a mean age of 35.0 ± 12.2 years, 58.5% 
resided in the Eastern state, 63.5% lived in urban areas, 57.1% 
had a university education, 45.7% were single, 16.3% were not 
working or retired. Most participants (86.4%) did not reside in 
conflict areas, though 90.1% had migrated due to ongoing con-
flicts. As to household size, 51.3% had 6–10 family members. 
Financially, 32.6% reported insufficient income, and 37.2% 
were in debt.

Figure 1 shows the prevalence and severity of depression and 
anxiety among the participants. Of the studied participants, 
45.8% had mild depression, 23.4% had moderate depression, 
17.4% had severe depression, and 12.8% had major depres-
sion, with only 0.7% showing no signs of depression. Regarding 
anxiety, 43.5% of participants had mild anxiety, 19% had 
mild-to-moderate anxiety, 13.2% had severe anxiety, 20.3% 
had very severe anxiety, and only 1.4% had no anxiety Figure 2.

Table 2 displays the prevalence and severity of depression 
and anxiety among the participants based on whether they had 
migrated due to the current conflict. Among the 829 partici-
pants who migrated, 0.6% had no depression, 43.9% had mild 
depression, 23.6% had moderate depression, 18% had severe 
depression, and 13.9% had major depression. In contrast, 
among the 91 participants who had not migrated, 1.1% had  
no depression, 62.6% had mild depression, 20.9% had moderate 
depression, 12.1% had severe depression, and 3.3% had major 
depression, with statistically significant differences (P = .004).

The median (IQR) total BDI score was significantly higher 
in those who had migrated (22 [14–34]) than in those who had 
not migrated (17 [10–27], P < .0001). Regarding anxiety, 1.1% 
of the migrants had no anxiety, 42.3% had mild anxiety, 19.2% 
had mild to moderate anxiety, 14% had severe anxiety, and 
21% had very severe anxiety. Among nonmigrants, 4.4% had 
no anxiety, 53.8% had mild anxiety, 17.6% had mild to moder-
ate anxiety, 5.5% had severe anxiety, and 14.3% had very severe 
anxiety, with statistically significant differences (P = .006). The 
median [IQR] total HAM-A score was also significantly higher 
in those who had migrated (19 [10–29]) than in those who had 
not migrated (15 [10–21]) (P = .015).

Table 3 displays the associations between sociodemographic 
and personal characteristics and mental health indicators of 
depression and anxiety. Female participants had significantly 
higher depression and anxiety scores than male participants 
(P < .0001). Younger participants (20–34 years) and those aged 
50 years or older had higher depression scores, while anxiety 
scores did not differ significantly by age. Participants from the 
Darfur Region and rural areas had the highest depression scores, 
whereas anxiety scores were not significantly different across 
regions or residential areas. Those with no formal education had 
the highest depression and anxiety scores, whereas postgraduate 
participants had the lowest scores (P < .0001). Widowed partic-
ipants had the highest scores for both depression and anxiety 
(P = .008). Participants who were not working or retired had 
the highest depression and anxiety scores, while those in busi-
ness and commerce had the lowest scores (P < .0001). Larger 
household size was associated with higher depression scores 
(P = .005), and participants with insufficient income and debt 
had the highest depression and anxiety scores (P < .0001).

Table 4 illustrates the linear regression analysis of the pre-
dictors of depression and anxiety among the participants. 
Females had higher depression (β = 4.71, P < .0001) and anx-
iety scores (β = 6.04, P < .0001) than males. Residing in the 
Eastern state (β = 4.13, P < .0001) and rural areas (β = 2.33, 
P = .012) predicted higher depression scores. Lower educa-
tional levels, particularly not completing any educational level, 
were associated with higher depression (β = 7.36, P = .026) 
and anxiety scores (β = 7.11, P = .024). Current working 
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participants had lower scores for both depression (β = −5.58, 
P < .0001) and anxiety (β = −5.56, P < .0001). Larger house-
hold sizes (16–20 members) predicted higher depression 
(β = 6.79, P = .026) and anxiety scores (β = 6.12, P = .035). 

Sufficient income was associated with lower depression 
(β = −10.22, P < .0001) and anxiety (β = −5.60, P < .0001) 
scores. The models explained 26.5% of the variance in depres-
sion scores and 17.9% of the variance in anxiety scores, both 
with significant F-tests (P < .0001).

7. Discussion
In this study, we aimed to address the prevalence of depression 
and anxiety among Sudanese individuals during the ongoing 
conflict. Additionally, we explored the determinants of these 
mental disorders, including internal displacement.

7.1. The study's main findings

The study found high prevalence rates of mental disorders 
among participants: 99.4% had depression (45.8% mild 
depression, 23.4% moderate, 17.4% severe, and 12.8% major 
depression). Regarding anxiety, 98.6% had anxiety (43.5% 
mild, 19% mild to moderate, 13.2% severe, and 20.3% very 
severe anxiety). Females, younger (20–34 years) and older 
participants (≥50 years), and those from Darfur and rural 
areas had higher depression scores. Female gender, living in 
the Eastern state, rural residence, noncompletion of formal 
education, and living in a large household (16–20) increased 
the depression score while income level (insufficient income, 
sufficient, sufficient and able to save some money), and work-
ing reduced the depression score. The same variables, except 
rural residence and living in the Eastern state, had predicted 
the anxiety score.

8. Interpretation of the study findings
Regarding the prevalence of depression and anxiety among the 
general nonmilitary population during the ongoing conflict, this 
study showed that nearly all participants had depression and 
anxiety, regardless of their degree. Similarly, in another ongoing 
conflict in the Eastern Mediterranean Region, a study conducted 
in Baghdad, Iraq reported that the majority of women (91.1%) 
had experienced war-related trauma over the past 2 decades.[17] 
The situation in Syria is comparable. A Lower prevalence was 
repoted in a study conducted by Perkins et al,[18] which found 
that 60.5% of adolescents had at least one probable psychologi-
cal disorder. PTSD was the most common (35.1%), followed by 
depression (32.0%) and anxiety (29.5%).

Likewise, in Yemen, where the average 25-year-old adult has 
lived through 18 armed conflicts, approximately 19.5% of the 
population suffers from mental disorders, with anxiety, depres-
sion, trauma, and schizophrenia being the most prevalent.[19] 
Children have been especially impacted, with studies showing 
that 55% of children feel sad or depressed, 19% are consistently 
fearful, and 79% of school-aged children in Sana’a exhibit 
symptoms of PTSD.[20]

A similar high prevalence of mental disorders has been 
reported outside the Eastern Mediterranean Region. A study 
conducted in Tigray found a high prevalence of depression 
among internally displaced persons, with 81.2% (95% CI, 
79.4–83%) experiencing depressive symptoms and over 60% 
suffering from moderate-to-severe depression.[10]

Furthermore, a study conducted during the ongoing crisis in 
Ukraine indicated that 83.3% of respondents experienced anxi-
ety symptoms in the first month of the war, decreasing to 65.6% 
in the second month. Similarly, 52.8% of respondents reported 
experiencing depressive symptoms in the first month, increasing 
to 64.7% in the second month.[21] On the contrary, a meta-analysis 
of 70 studies reported A lower prevalence of depression (34.7%) 
and anxiety (38.6%).[6] Additionally, another study conducted in 
Ukraine found that 46.5% of participants had high scores for 
depression, while 46.3% had high scores for anxiety.[9] 

Table 1

Sociodemographic and personal characteristics of the study 
participants.

Studied variables (N = 920) %

Gender
  Female
  Male

481 52.3
439 47.7

Age (years)
  Mean ± SD
  <20
  20–34
  35–50
  ≥50

35.0 ± 12.2
33 3.6
505 54.9
250 27.2
132 14.3

Current living states
  Blue Nile
  Central
  Darfur region
  Eastern
  Kordofan
  Northern

8 0.9
158 17.2
17 1.8

538 58.5
16 1.7

183 19.9
Residence area
  Urban area
  Rural area
  Desert area

584 63.5
320 34.8
16 1.7

Educational level
  Did not complete any educational level
  Primary education
  Secondary education
  University education
  Postgraduate studies

19 2.1 
42 4.6 
53 16.6 

525 57.1
181 19.7

Marital status
  Single
  Married
  Divorced
  Widowed

420 45.7
399 43.4
64 7.0
37 4.0

Occupation category
  Healthcare and medical
  Business and commerce
  Agriculture and mining
  Administration and management
  Engineering and technical
  Unskilled and skilled labor
  Student
  Others
  Not working/retired

161 17.5
36 4.0
13 1.4
161 17.5
80 8.7
70 7.6
142 15.4
107 11.6
150 16.3

Currently living in conflict area
  No
  Yes

795 86.4
125 13.6

Migration due to current conflict
  No
  Yes

91
9.9

829 90.1
Household size
  ≤5
  6–10
  11–15
  16–20
  ≥20

256 27.8
472 51.3
144 15.7
17 1.8
31 3.4

Income level
  Sufficient and able to save some money
  Sufficient
  Insufficient
  Insufficient and in debt

44 4.8
234 25.4

300 32.6
342 37.2

Values are presented as N (%) or Mean ± SD.
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A relatively lower prevalence was observed in Myanmar 
during the “triple crises” of conflict, COVID-19, and economic 
collapse. Approximately one-third of adults (34.9%) reported 
probable mental disorders, with PTSD, depression, and anxi-
ety affecting 8.1%, 14.3%, and 22.2% of the population, 
respectively.[22]

The discrepancies in reported prevalence rates of depres-
sion and anxiety across studies examining conflict-affected 
populations highlight the multifaceted nature of mental health 
assessments in crisis settings. While some studies have reported 
near-universal levels of despair and anxiety among partici-
pants, the findings of the present Sudan study reveal high prev-
alence rates. This can be attributed to the severe and prolonged 
nature of the conflict in Sudan, which exposes individuals to 
extreme hardships, including forced displacement, loss of loved 
ones, personal injury, destruction of homes and property, and 
pervasive uncertainty about the future. Prolonged exposure to 
such trauma exacerbates mental health challenges, resulting 
in widespread depression and anxiety across all segments of 
the population, irrespective of individual coping mechanisms. 
Furthermore, the insufficient provision of humanitarian aid—
both from the government and international organizations—
has compounded the psychological distress experienced by 
affected individuals.

These variations in prevalence rates can be ascribed to several 
factors. First, differences in study populations—whether they 
are directly affected by conflict, enduring political instability, or 
facing economic collapse—significantly influence mental health 
outcomes. Second, methodological variations, such as the use 
of different assessment tools and diagnostic criteria, play a crit-
ical role in shaping reported prevalence rates. Third, the timing 
of data collection in relation to the intensity and duration of 
conflicts or crises affects symptom reporting and mental health 
assessments. Finally, cultural and regional factors influence how 
individuals perceive and report symptoms, contributing to the 
heterogeneity in observed prevalence rates. Understanding these 
factors is essential for accurately interpreting and contextualiz-
ing research findings, which in turn can inform effective mental 
health interventions and advocate for tailored support measures 
in crisis-affected communities.

9. Determinants of depression and anxiety

9.1. Gender

In the current study, females had a 4.7 times risk of increas-
ing their depression score and 6 times higher anxiety score. A 
similar finding was reported in different populations,[9] further 

Figure 1.  Prevalence and severity of depression among the Sudanese population during the war.

Figure 2.  Prevalence and severity of anxiety among the Sudanese population during the war.
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emphasizing the gender gap and the heightened burden of 
humanitarian crises on females. On the other hand, with the 
increasing participation of women in the military service, there 
is an observed reduction in gender disparities in mental illness 
during wars. For instance, 73.4% of women and 81.7% of men 
report experiencing deployment-related combat exposure.[23] 
This high vulnerability can be due to several factors, including 
societal roles, cultural expectations, and the additional chal-
lenges women face during crises, such as displacement, loss of 
family member and support, and caregiving responsibilities for 
her children. Moreover, fear of exposure to gender-based vio-
lence, including sexual harassment and rape, often compounds 
psychological distress among women.

9.2. Marital status and family size

The present study showed that the participant’s marital sta-
tus did not affect their depression and anxiety scores. On the 
other hand, 2 previous studies reported a significant associ-
ation between marital status and the conditions in which 
married people showed an increased risk of depression and 
anxiety compared with single.[24,25] In this study, a larger family 
size (16–20) was associated with higher scores for depression 
and anxiety. The association between unemployment and an 
increased risk of depression can be linked to financial issues 
exacerbated by circumstances such as the siege. When fam-
ilies face larger financial burdens due to a lack of resources, 
restricted access to banking services, and limited communi-
cation, this intensifies the stress and strain they experience. 
Such economic pressure can lead to heightened anxiety and 
depression among individuals and families as they struggle to 
satisfy their basic needs and cope with the ongoing challenges 
imposed by the siege.

9.3. Occupation

Working at the current job reduced the score for both depres-
sion and anxiety by 5.5. Similarly, research done in Ethiopia 
showed the same findings.[26] However, another Ethiopian 
study found a negative correlation between jobs and mental 
health issues.[10] Unemployment or being out of work might 
increase the risk of depression for a variety of reasons. First 
and foremost, having a job frequently provides a sense of pur-
pose, structure, and habit, all of which are beneficial to mental 

health. Second, unemployment can cause financial stress and 
instability, both of which are known to contribute to depres-
sion. Furthermore, the social isolation and lack of social rela-
tionships that come with unemployment may increase feelings 
of loneliness and sadness.

9.4. Education

It is concerning that illiterate people had such large increases in 
depression and anxiety scores 3.4 times higher for depression 
and 7 times higher for anxiety than those with greater levels of 
education. This finding underscores the critical role of education 
in mitigating mental health challenges and highlights the urgent 
need for targeted interventions to support the mental well- 
being of less educated populations, particularly during periods 
of crisis.

9.5. Migration

Research findings suggest that refugees have higher rates of 
depression, anxiety, and post-traumatic stress than the gen-
eral population not affected by war.[27,28] This disparity is 
attributed to traumatic war-related events and adverse post-
war living conditions. In this study, we found that the scores 
on the BDI and Hamilton anxiety scales were significantly 
higher in the displaced population than in the nondisplaced 
population. Displacement is a profoundly stressful experience 
for affected individuals. It often exposes them to traumatic 
events such as torture, rape, targeted violence, and even eth-
nic cleansing, both in their home countries and during their 
journey to safety.[29]

9.6. Living in the conflict zone

This study discovered that living in a conflict zone did not result 
in a substantial increase in anxiety and depression scores. In 
contrast, other studies have consistently found a link between 
living in conflict zones and higher levels of anxiety and depres-
sion.[10,30] This disparity emphasizes the complexity of factors 
influencing mental health outcomes during conflicts, implying 
that while geographic location plays a role, other variables, 
such as individual resilience, social support networks, and spe-
cific conflict dynamics, may also heavily influence mental health 
outcomes.

10. Implication of this research
The study of depression and anxiety among Sudanese affected 
by ongoing civil strife has far-reaching implications for both 
policy and humanitarian operations. With such high rates 
of depression and anxiety among participants, this study 
emphasizes the critical need for focused mental health inter-
ventions in conflict zones. Key findings, such as higher rates 
of mental health problems among females, those with lower 
education levels, and persons facing economic difficulty, pro-
vide critical insights into establishing successful support mea-
sures. Regional variations in mental health outcomes, notably 
in the Eastern state and rural areas, highlight the need for  
context-specific interventions and equitable access to mental 
health care. By incorporating these findings into policy frameworks 
and humanitarian aid operations, stakeholders can better meet  
conflict-affected people’s complex mental health needs, seeking 
to reduce long-term psychological effects and build resilience in 
vulnerable groups.

Future research on the prevalence and determinants of 
depression and anxiety in conflict settings would benefit from 
adopting a mixed-methods approach. While quantitative tools 
like the BDI and HAM-A provide robust measures of mental 

Table 2

Prevalence and severity of depression and anxiety among 
migrants and non-migrants affected by the ongoing conflict in 
Sudan.

Mental health indicators

Migration due to current conflict

P valueYes (N = 829) No (N = 91)

BDI Scale
 � No depression 5 (0.6%) 1 (1.1%)

.004* � Mild depression 364 (43.9%) 57 (62.6%)
 � Moderate depressions 196 (23.6%) 19 (20.9%)
 � Severe depression 149 (18%) 11 (12.1%)
 � Major depression 115 (13.9%) 3 (3.3%)
Total BDI score: Median (IQR) 22.0 (14.0–34.0) 17.0 (10.0–27.0) <.0001*
HAM-A Scale
 � No anxiety 9 (1.1%) 4 (4.4%)

.006* � Mild anxiety 351 (42.3%) 49 (53.8%)
 � Mild to moderate anxiety 159 (19.2%) 16 (17.6%)
 � Severe anxiety 116 (14.0%) 5 (5.5%)
 � Very severe anxiety 174 (21.0%) 13 (14.3%)
Total HAM-A score: Median (IQR) 19.0 (10.0–29.0) 15.0 (10.0–21.0) .015*

BDI, Beck Depression Inventory scale; HAM-A, Hamilton Anxiety scale.
*Significant. Values are presented as N (%) or Median (IQR).
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health outcomes, qualitative methods such as in-depth inter-
views or focus group discussions could complement these 
findings by capturing the nuanced experiences and cultural 
contexts of affected populations. Incorporating qualitative 
data would enable researchers to explore the lived experiences, 
coping mechanisms, and sociocultural influences on mental 
health, offering a more holistic understanding of the psycho-
logical impact of civil conflicts.

11. Strengths and limitations
This study had several limitations. First, in addition to the 
inherent limitations of cross-sectional studies like recall bias 
and selection bias, this design captures only the immediate 
psychological impact of the ongoing Sudanese War, under-
scoring the need for longitudinal studies to assess long-term 
effects. Second, it did not explore other psychiatric morbid-
ities, such as suicidal ideation, eating disorders, substance 
abuse disorders, or gambling, which may also be prevalent 
in conflict settings. Third, the study focused solely on adult 
civilians due to consent and logistical constraints, exclud-
ing children, and minors, which limits the generalizability 
of the findings. Fourth, convenience and snowball sampling 
techniques that were used can introduce bias and limit the 
generalizability of study findings due to their nonrandom 
nature. Lastly, important variables, such as chronic medical 
diseases, were not adequately defined, which may affect the 
robustness of the findings. However, this study has several 
strengths. First, face-to-face interviews were conducted with 
participants. Face-to-face research methods offer advantages 
over online methods, such as observing nonverbal cues, estab-
lishing rapport, and ensuring fidelity in responses. Second, we 
conducted the study during the ongoing conflict helping us to 
timely capture the effect of the ongoing war on depression and 
anxiety. Finally, using validated tools enhances the internal 
validity of the study findings.

12. Conclusions
This study emphasizes the devastating impact of ongoing civil 
violence on Sudanese residents’ mental health, demonstrating 
very high rates of depression and anxiety among those affected. 
The findings highlight the gender gap, economic obstacles, and 
regional variance as important predictors of mental health 
outcomes. The frequency of severe psychological distress 
emphasizes the urgent need for focused interventions and pol-
icy initiatives to alleviate the burden of mental illness in con-
flict zones. To develop resilience and assist recovery, effective 
methods should prioritize accessibility, cultural sensitivity, and 
integration of mental health services within broader human-
itarian response efforts. By tackling these issues thoroughly, 
policymakers and humanitarian groups can help reduce the 
long-term effects of conflict on mental health and enhance 
overall health outcomes in impacted populations. In addi-
tion to the psychological consequences of war, it is important 
to recognize the profound impact of conflict on individuals’ 
physical activity behaviors, which are closely linked to mental 
health. Research has shown that during times of war, factors 
such as security concerns, resource shortages, and disruptions 
to daily life contribute to a significant decrease in physical 
activity, an increase in sedentary behavior, and disturbed sleep 
patterns.[31,32] These changes, along with sleep disturbances, 
have been shown to be strongly associated with mental health 
issues, including depression and anxiety. Prolonged exposure 
to such a lifestyle can further exacerbate mental health prob-
lems by increasing inflammation, which negatively impacts 
both physiological and psychological well-being.[33] Therefore, 
future interventions in conflict zones should not only focus 
on psychological treatment but also assess physical activity 

Table 3

Association between socio-demographic and personal 
characteristics and the studied mental health indicators among 
the study participants

Studied variables

Depression score Anxiety score

Median (IQR) Median (IQR)

Gender
  Female
  Male
  P-value

23.0 (16.0–34.0)
19.0 (11.0–32.0)

<.0001*

22.0 (12.0–31.0)
14.0 (7.0–24.0)

<.0001*
Age (years)
  <20
  20–34
  35–50
  ≥50
  P-value

22.0 (13.0–38.0) 12.0 (7.0–24.0)
23.0 (15.0–33.0) 18.0 (10.0–28.0)
19.0 (12.0–29.0) 17.5 (8.0–27.0)
22.0 (11.0–37.0) 21.5 (8.5–32.5)

.005* .120
Current living states
  Blue Nile
  Central
  Darfur region
  Eastern
  Kordofan
  Northern
  P-value

17.0 (10.0–21.5) 9.0 (8.0–18.5)
19.0 (13.0–28.0) 18.0 (10.0–26.0)
25.0 (23.0–34.0) 18.0 (11.0–31.0)
23.0 (14.0–37.0) 19.0 (9.0–29.0)
12.5 (8.0–26.5) 10.5 (4.0–17.0)

21.0 (13.0–30.0) 17.0 (10.0–29.0)
.001* .068

Residence area
  Urban area
  Rural area
  Desert area
  P-value

20.0 (12.0–30.0) 18.0 (9.0–28.5)
26.5 (16.0–37.0) 20.0 (10.0–29.0)
22.5 (16.5–31.0) 19.0 (10.5–23.5)

<.0001* .368
Educational level
  Did not complete any educational level
  Primary education
  Secondary education
  University education
  Postgraduate studies
  P-value

37.0 (27.0–49.0) 36.0 (26.0–44.0)
32.5 (14.0–44.0) 24.5 (11.0–38.0)
24.0 (15.0–37.0) 17.0 (8.0–26.0)
21.0 (14.0–32.0) 18.0 (10.0–28.0)
17.0 (11.0–27.0) 19.0 (9.0–28.0)

<.0001* <.0001*
Marital status
  Single
  Married
  Divorced
  Widow
  P-value

23.0 (14.0–33.0) 17.0 (10.0-28.0)
20.0 (11.0–33.0) 19.0 (9.0–29.0)
20.5 (15.0–32.0) 18.5 (10.0–30.0)
30.0 (17.0–41.0) 30.0 (14.0–40.0)

.008* .008*
Occupation category
  Healthcare and medical
  Business and commerce
  Agriculture and mining
  Administration and management
  Engineering and technical
  Unskilled and skilled labor
  Student
  Others
  Not working/retired
  P-value

21.0 (14.0–31.0) 18.0 (10.0–28.0)
11.5 (7.5–21.0) 9.0 (5.0–17.0)
23.0 (13.0–32.0) 17.0 (6.0–23.0)
21.0 (13.0–30.0) 16.0 (9.0–28.0)
19.5 (12.5–28.0) 16.0 (9.5–31.0)
20.5 (13.0–33.0) 13.5 (8.0–22.0)
23.0 (15.0–36.0) 16.5 (8.0–27.0)
17.0 (11.0–26.0) 19.0 (10.0–25.0)
34.5 (20.0–46.0) 28.0 (17.0–37.0)

<.0001* <.0001*
Household size
  ≤5
  6–10
  11–15
  16–20
  ≥20
  P-value

20.0 (11.0–29.0) 17.0 (10.0–28.0)
22.5 (13.5–35.5) 18.0 (8.5–28.5)
30.0 (21.0–34.0) 27.0 (18.0–36.0)
23.0 (14.0–35.0) 19.0 (10.0–28.0)
21.0 (16.0–30.0) 23.0 (13.0–32.0)

.005* .059
Income level
  Sufficient and able to save some money
  Sufficient
  Insufficient
  Insufficient and in debt
  P-value

13.0 (7.5–21.0) 12.0 (5.0–27.5)
16.0 (10.0–24.0) 14.0 (7.0–25.0)
20.5 (14.0–31.5) 18.0 (9.0–27.9)
30.0 (19.0–40.0) 22.0 (13.0–30.0)

<.0001* <.0001*

*Significant. Values are presented as Median (IQR).
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and sleep quality among Sudanesse as crucial components for 
enhancing mental health.
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  Female 4.72 0.87 0.17 <.0001* 6.04 0.83 0.24 <.0001*
Age (years) −0.09 0.05 −0.08 .060 0.03 0.05 0.03 .505
Current living state 
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−1.88 4.37 −0.01 .668 −3.99 4.15 −0.03 .336
3.45 3.22 0.03 .285 2.50 3.06 0.03 .414
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  University education
  Did not complete any formal education

2.61 2.31 0.04 .259 −0.58 2.19 −0.01 .792
1.99 1.43 0.05 .165 −2.05 1.36 −0.06 .133
0.73 1.10 0.03 .507 −0.59 1.05 −0.02 .574
7.36 3.31 0.08 .026* 7.11 3.14 0.08 .024*

Marital Status
(ref: Married)
  Single
  Divorced
  Widow

1.45 1.10 0.05 .189 0.20 1.05 0.01 .847
1.56 1.64 0.03 .342 −0.37 1.57 −0.01 .814
0.22 2.35 0.00 .926 0.63 2.23 0.01 .778

Occupation category
(ref: Not Working/ Retired)
  Current working −5.58 1.27 −0.15 <.0001* −5.56 1.21 −0.17 <.0001*
Household Size
(ref: ≤ 5)
  6–10
  11–15
  16–20
  ≥20

0.52 0.96 0.02 .590 −0.73 0.91 −0.03 .422
−0.25 1.30 −0.01 .848 −1.18 1.24 −0.03 .341
6.79 3.04 0.07 .026* 6.12 2.89 0.07 .035*
2.67 2.30 0.03 .245 3.87 2.18 0.06 .076

Income Level
(ref: Insufficient and in debt)
  Sufficient and able to save some money
  Sufficient
  Insufficient

−11.56 2.01 −0.18 <.0001* −5.52 1.90 −0.10 .004*
−10.22 1.10 −0.32 <.0001* −5.60 1.05 −0.20 <.0001*
−5.60 0.98 −0.19 <.0001* −2.60 0.93 −0.10 .006*

Currently living in a conflict area 0.08 1.48 0.00 .958 −1.36 1.41 −0.04 .334
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R
  0.52 0.42
R2 
  0.26 0.18
F test
  12.37 7.49
P value
<.0001* <.0001*

*Significant.
β = unstandardized regression coefficient; Beta = standardized regression coefficient; SE = standard error of the coefficient.
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