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Abstract

Context: Sudan’s 2023–2024 conflict disrupted education and healthcare systems, affecting students’ 
mental health and academic continuity.
Objective: This study aims to assess the effects of recent conflicts in Sudan on the mental health and 
academic life of medical students of University of Medical Sciences and Technology and University of 
Khartoum in 2024.
Materials and Methods: This cross-sectional study assessed 255 fourth- and fifth-year medical students 
from two universities from April to July 2024 using validated Patient Health Questionnaire-9 (PHQ-9) 
and Generalized Anxiety Disorder-7 (GAD-7) scales. Participants completed online surveys evaluating 
depression, anxiety, and academic performance during peak conflict months. Data were analyzed using 
SPSS version 27, with descriptive statistics for continuous and categorical variables, group comparisons 
via chi-square and t-tests, and multivariable logistic regression to identify predictors of mental health 
outcomes, adjusting for age, gender, and institution, with significance set at P <0.05.
Results: The prevalence of depressive symptoms reached 42.4% (mild: 26.6%, moderate: 11.5%, severe: 
4.3%), with anxiety symptoms present in 81.2% of respondents (mild: 55.2%, moderate: 21.9%, severe: 
4.1%). Female students demonstrated significantly higher depression rates than males (OR=2.3, 95% CI 
1.4-3.8, P =0.012). Academically, 51.8% reported conflict-induced performance declines, primarily due 
to motivation loss (77.5%) and concentration difficulties (53.5%). Both depression and anxiety were 
significantly more prevalent among students with GPAs below 3.0 (P < 0.001, P =0.015).  
Conclusion: Sudanese medical students are experiencing mental health crisis levels during active 
conflict, with severe academic consequences. These findings underscore the need for urgent, context-
specific support systems in war-affected medical schools.  

Keywords: Medical education; Armed Conflicts, Psychological Trauma, Depression, Sudan

Introduction:
Sudan, a low-income country in Northeast Africa, has long faced economic hardship and a fragile 
healthcare infrastructure. With only 0.09 psychiatrists per 100,000 people and minimal mental health 
resources, the nation was ill-equipped to face the devastating psychological toll of the 2023 armed 

1
conflict.  The conflict has significantly disrupted daily life, with students, particularly those in the 
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medical field, bearing a disproportionate burden 
due to displacement, exposure to trauma, and 

2disrupted academic environments.  Medical 
students often engage in clinical training during 
crises, making them uniquely vulnerable to trauma, 
anxiety, and depressive symptoms.
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Exposure to violence and gun-related trauma is a 
recognized risk factor for psychological distress, 
especially among young adults. Studies show that 
even witnessing a single violent incident can lead to 
acute stress and post-traumatic stress disorder 
(PTSD), particularly when prior instability exists.3 
The 2023 Sudan conflict has had far-reaching 
psychological effects, with early estimates 
indicating high rates of depression (33.7%), anxiety 
(22.4%), PTSD (13.6%), and insomnia (59.5%) 

4
among medical students in the country.  These 
findings are consistent with evidence from other 
conflict-affected regions, such as Syria and 
Ethiopia, where students reported high levels of 
mental distress linked to war, displacement, and 

5,6financial insecurity.
Medical training is inherently stressful, and the 
additional burden of conflict can magnify its 
psychological impact. Studies have shown that 
mental health symptoms often emerge or worsen 
during medical school, with depression and anxiety 
particularly common among students facing 

7academic and social stressors.  Furthermore, mental 
d is t ress  can  negat ive ly  affec t  academic 
performance, concentration, and motivation, with 
long-term consequences for both students and the 

8health systems they will eventually serve.  In the 
context of Sudan, where infrastructure damage and 
insecurity have further hindered educational 
continuity, medical students' academic performance 
is under threat.
Despite extensive literature on medical student 
mental health globally, data from conflict-affected 
regions in Africa remain limited, with only a small 
number of studies emerging from specific contexts 

4
such as Sudan.  Understanding how ongoing 
conflict impacts Sudanese medical students’ mental 
well-being and academic outcomes is critical for 
guiding targeted interventions. Such research not 
only informs institutional support strategies but also 
highlights the resilience and vulnerabilities of future 
healthcare providers in low-resource, high-risk 

9
settings.
This study aims to assess the prevalence of anxiety 
and depression among medical students at the 
University of Medical Sciences and Technology and 
the University of Khartoum during the 2023–2024 
conflict in Sudan. Additionally, it seeks to evaluate 
the impact of psychological distress on academic 

performance, and to identify sociodemographic 
factors associated with these outcomes. Findings 
from this research may help inform mental health 
interventions and academic support strategies 
tailored to medical students in crisis settings.

Material and Methods:
This study employed a facility-based, descriptive, 
cross-sectional observational design. It was 
conducted at two of Sudan’s leading academic 
institutions: the University of Medical Sciences and 
Technology (UMST) and the University of 
Khartoum (U of K). The University of Khartoum, 
established in 1902 as Gordon Memorial College 
and attaining university status in 1956, is the oldest 
and largest public university in Sudan. It has long 
been recognized as a premier academic institution 
both nationally and regionally. UMST, a private co-
educational university located in the Riyadh district 
of Khartoum, was established in 1995 and attained 
full university status in 2007. It has grown 
significantly, now comprising 14 faculties and 
enrolling a diverse student population, including a 

10,11substantial proportion of international students.  
These two universities were selected for their 
academic prominence and the diversity of their 
student bodies, making them ideal sites for 
evaluating the mental health and academic 
outcomes of medical students during the ongoing 
conflict.
The study population consisted of fourth- and fifth-
year medical students from both universities. 
Students in advanced years were targeted because of 
their advanced clinical training and the demanding 
nature of their academic responsibilities, which may 
heighten vulnerability to mental health challenges. 
Inclusion criteria were enrollment in the fourth or 
fifth year of study and willingness to participate in 
the study. Students in the first, second, or third year 
of study and those who declined participation were 
excluded.
Given the logistical challenges posed by the 
ongoing armed conflict in Sudan, particularly in 
Khartoum, a non-probability convenience sampling 
technique was utilized. A formal a priori sample size 
calculation was not feasible due to the absence of 
reliable sampling frames and the unstable security 
situation during the study period. Therefore, the 
final sample size was determined pragmatically, 
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based on the number of eligible fourth- and fifth-
year medical students who were accessible and 
willing to participate during the data collection 
period (April–July 2024). A total of 255 students 
were included, which is comparable to or larger than 
sample sizes used in similar studies conducted in 
conflict-affected settings.
The questionnaire was composed of three parts. The 
first section covered demographic and academic 
performance information, including age, gender, 
academic institution, and self-reported academic 
performance. The second section assessed 
depressive symptoms using the Patient Health 
Questionnaire-9 (PHQ-9), a widely validated 
screening tool that measures the severity of 
depressive symptoms based on DSM-IV criteria. 
The third section evaluated anxiety symptoms using 
the Generalized Anxiety Disorder 7-item (GAD-7) 
scale, which has been validated as a general measure 
of anxiety and is commonly used in both clinical and 
research settings. The PHQ-9 scores each of the nine 
DSM-IV criteria on a scale from 0 ("not at 
all") to 3 ("nearly every day"), while the 
GAD-7 measures key symptoms of anxiety 
including nervousness, excessive worry, 
irritability, restlessness, and difficulty 

12,13
relaxing.  The primary dependent variables 
were the scores from the PHQ-9 and GAD-7 
scales. Independent variables included socio-
demographic characteristics such as age, 
gender, academic year, and institution, as 
well as academic performance indicators.
Academic performance was assessed using 
self-reported academic indicators collected 
through the questionnaire. These included 
cumulative grade point average (GPA), 
categorized as 2.0–3.0 and ≥3.1, the number 
of failed subjects, and self-rated academic 
performance (excellent, very good, good, 
moderate, poor, very poor). In addition, 
participants were asked whether the ongoing 
conflict had affected their academic 
performance and to specify the type of 
impact ,  inc luding  d i ff icu l t ies  wi th 
concentration, loss of motivation, and 
absenteeism.
Data were exported from Google Forms into 
Microsoft Excel and subsequently analyzed 
using the Statistical Package for Social 

Sciences (SPSS) version 27. Descriptive statistics 
were presented as frequencies and percentages. Chi-
square tests were used to evaluate associations 
between categorical variables. A significance level 
of P < 0.05 was adopted for all statistical analyses.
Ethical approval was obtained from the UMST 
Research Ethics Committee. Electronic informed 
consent was obtained from all participants prior to 
data collection. Participation was voluntary, and 
anonymity and confidentiality were strictly 
maintained. The data collection process was 
designed to avoid any disruption to participants' 
academic activities or personal well-being.

Results:
A total of 255 students participated in this study 
from University of Medical Sciences and 
Technology and University of Khartoum. Sixty 
percent of participants were female, and 40% were 
male. The commonest age group was found to be 
20-23 years (45.5%), followed by 24-26 years 

Table 1. Sociodemographic and Academic Characteristics 
of the Participants (N = 255)
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half the days,' and 'nearly every day' (table 2). GAD-
7 responses indicated widespread anxiety 
symptoms, with 38.8% reporting excessive 
worry on more than half the days, 13.3% 
experiencing it nearly every day, and 32.5% 
frequently feeling afraid as if something 
terrible might happen (table 2).
The prevalence of depression was found to be 
(42.4%), with mild depression (26.6%) being 
the most common form of depression, 
followed by moderate depression (11.5%) 
and lastly severe depression (4.3%), while 
(57.6%) did not have depression (Table 3). 
The same table also shows that the majority of 
students (55.2%) had mild anxiety, followed 
by moderate anxiety, then minimal anxiety 
(18.8%), and lastly, severe anxiety (4.1%). 
Significant associations were found between 
depression levels and gender, age and GPA (P 
-value = 0.012, 0.0002, and < 0.001, 
r espec t ive ly )  as  shown in  t ab le  4 . 
Furthermore, significant associations were 
found between anxiety levels and gender, age 
university, and GPA (P -value = 0.012, 

(27.8%). The majority (58.8%) participated from 
University of Medical Sciences and Technology, 
while (41.2%) participated from University of 
Khartoum. The commonest academic year was fifth 
year (53.3%), followed by fourth year (46.7%) as 
shown in table 1. 
The majority of students (69%) stated that the recent 
conflicts in Sudan have affected their mental health, 
while (31%) denied it. (51.8%) of students revealed 
that the recent conflicts in Sudan have affected their 
academic performance, while (48.2%) denied it. 
The majority (53.7%) had GPAs of 3.1 or more, 
while (46.3%) had GPAs of 2.0-3.0. The majority of 
students (51.4%) have not failed in any subject, 
while (17.2%) failed in two subjects, followed by 
one subject (16.5%). (29.8%) rated their academic 
performance as good, followed by moderate 
(28.2%) as shown in table 1.
The PHQ-9 results revealed that common 
depressive symptoms among students included low 
energy (32.9% felt tired more than half the days, 
plus 11.8% felt that nearly every day) and sleep 
disturbances (15.3% experienced them nearly every 
day). Notably, 31.4% of students reported having 
thoughts of self-harm or feeling better off dead, 
combining responses from 'several days,' 'more than 

Table 3. Levels of Depression and Anxiety among 
Participants (N = 255)

Table 2. Distribution of PHQ-9 Depression Symptoms and 
GAD-7 Anxiety Symptoms among Participants (N = 255)

Table 4: The association between depression 
levels and sociodemographic characteristics of 
students
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Discussion 
The present study demonstrated a high prevalence 
of depression and anxiety symptoms among 
Sudanese medical students during the ongoing 
conflict, emphasizing the significant psychological 
burden faced by this population. The findings are 
consistent with those of previous studies conducted 
in Sudan and other conflict-affected settings. For 
instance, studies conducted during the ongoing war 
i n  Sudan  r epo r t ed  comparab le  r a t e s  o f 
psychological distress among medical students, 
including high prevalence rates of depression and 

4,14,15
anxiety among displaced and exposed students.  
The prevalence observed is also consistent with data 
from Ethiopia and Syria, albeit slightly lower, 
suggesting that students in unstable or crisis-
affected environments are particularly vulnerable to 

16,17mental health issues.  Additionally, findings from 
several studies reinforce the idea that stressors 
related to academic pressure and social instability 
can compound psychological vulnerability, even in 

18,19,20more stable contexts.
The association between gender and mental health 
outcomes is notable, with females reporting 
significantly higher levels of both depression and 
anxiety. This trend is consistent with findings across 
diverse cultural and geographical settings, 
including Syria and Ethiopia, where female students 
exhibited increased susceptibility to psychological 

16,17,18
distress.  Biological, social, and cultural factors 
likely contribute to these disparities, including 

heightened emotional responsiveness, societal 
expectations, and limited access to coping 
mechanisms.

Yo u n g e r  s t u d e n t s  i n  o u r  s a m p l e 
demonstrated higher rates of anxiety, a 
finding that echoes observations in earlier 

4,17studies from Sudan and other countries.  
This may reflect a relative lack of 
psychological resilience or exposure to new 
and unfamiliar academic and environmental 
stressors among students. Interestingly, 
academic year and university affiliation 
were not significantly associated with 
depression or anxiety, diverging from some 
international studies that reported such 

4,21,22
associations.  The absence of these 
relationships in the present study may be due 
to the overriding influence of conflict-

related stressors, which could overshadow typical 
academic stress patterns.
The inverse relationship between GPA and 
psychological symptoms underscores the potential 
impact of mental health on academic performance. 
Students with lower GPAs reported higher rates of 
depression and anxiety, suggesting a bidirectional 
relationship where psychological distress impairs 
academic functioning and poor academic outcomes, 
in turn, exacerbate mental health challenges. This 
relationship has been consistently documented in 
various settings, including among students facing 

17,18,23
war-related displacement or insecurity.
Although findings were broadly consistent with 
previous literature, some discrepancies warrant 
further discussion. For example, the higher anxiety 
levels compared to depression observed in this study 
differ from trends in some non-conflict settings, 
where depression tends to be more prevalent. This 
may reflect the acute and unpredictable nature of 
wartime threats, which provoke heightened 
vigilance and worry.
This study's strengths include a substantial sample 
size and the use of validated screening tools. 
However,  severa l  l imi ta t ions  should  be 
acknowledged. The use of convenience sampling 
and  an  on l i ne  ques t i onna i r e  l im i t s  t he 
generalizability of findings and introduces potential 
bias, as participation may have been influenced by 
access to digital devices and internet connectivity. 
Moreover, the lack of data regarding participants' 

Table 5: The association between anxiety levels and 
sociodemographic characteristics of students

0.00001, 0.037, and 0.015, respectively) as shown in 
table 5.
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current residence and displacement status limits the 
ability to contextualize psychological responses in 
terms of environmental exposure. The cross-
sectional design also precludes causal inference, 
and the reliance on self-reported measures may have 
led to over- or underestimation of symptom severity.
Despite these limitations, the findings underscore 
the urgent need for targeted psychological support 
for medical students in conflict-affected areas. 
Institutions should consider implementing 
structured mental health programs, including 
remote counseling services and resilience-building 
workshops, to mitigate the psychological impact of 
prolonged instability. Future research should 
explore longitudinal trends and incorporate 
qualitative approaches to better understand the lived 
experiences of students in such contexts.
This study concludes that the majority of Sudanese 
medical students believe they were psychologically 
affected by the ongoing war. High levels of 
depression and anxiety were observed, with 
significant associations identified between these 
symptoms and variables such as gender, age, GPA, 
and university. These findings not only highlight the 
psychological toll of the conflict but also indicate a 
detrimental impact on academic performance. The 
disruption to education and training poses a serious 
challenge to the development of future healthcare 
professionals. These results underscore the urgent 
need  for  context -spec i f ic  menta l  hea l th 
interventions and long-term strategies to support 
students in conflict-affected environments.
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