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Background

Anxiety symptoms are the most frequent mental health problems in the world, and it is a serious public health concern, especially among adolescents, because if left untreated, adolescent anxiety can have a number of detrimental effects, including lower academic performance, strained relationships with friends and family, substance addiction, thoughts of suicide and homicide, and trouble finding work. While this vulnerability is concerning in all situations, it is particularly critical in armed conflict areas. Ethiopia is one of the most recent war-affected countries, but to the best of our knowledge, limited studies focused on adolescents in this context. Therefore, this study assessed the experience of war trauma and its effects on anxiety symptoms among high school students in Woldia town, Ethiopia.





Objective

We assessed the experience of war trauma and its effects on anxiety among high school students, as well as associated risk factors, in war-affected areas in Woldia town, northeast Ethiopia.





Methods

A cross-sectional study design was conducted from May 23 to June 08 2022. Data were collected from high school students in Woldia town. Bivariable and multivariable logistic regression analyses were used to identify independent factors associated with anxiety.





Results

A total of 624 out of 660 students participated in the study (94.5% response rate). The prevalence of anxiety among high school students in Woldia town was 39.7%. In the multivariable analysis, having depression (AOR = 9.24, 95% CI: 6.27, 13.64), witnessing the murder of family/friends (AOR = 1.93, 95% CI: 1.05, 3.57), being of female sex (AOR=1.59, 95% CI: 1.08, 2.36), and having a family history of mental illness (AOR=1.69, 95% CI: 1.00, 2.85) were factors significantly associated with anxiety.





Conclusions and recommendations

The prevalence of anxiety in this study was approximately two in five high school students. Therefore, we recommend that the Ministry of Education collaborate with the Ministry of Health to expand and implement mental health services in high schools to promote the wellbeing of students for the prevention of anxiety.
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Introduction

Adolescence is a critical stage of life marked by significant and quick changes in one’s physical, intellectual, emotional, and psychological makeup (1), as well as the emergence of potentially dangerous or beneficial lifelong habits. Half of all mental health illnesses that completely develop in adulthood, according to the WHO, start before the age of 14 (2).

Anxiety is a normal human emotion characterized by various responses (e.g., behavioral, affective, and cognitive) to perceived threats (3). However, when such reactions result in a great deal of distress or are out of proportion to the perceived source of stress, anxiety may be deemed excessive or pathological (4). Anxiety is defined by its physical symptoms such as palpations, trembling, and shortness of breath, in addition to subjective feelings, thoughts, and observable fight-flight-freeze behavior (5). The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) lists restlessness or feeling tense or agitated, easily becoming fatigued, trouble focusing or losing one’s train of thought, irritability, muscle tension, and sleep disturbances (difficulty falling or staying asleep, or restless, unsatisfactory sleep) as symptoms of anxiety (6, 7).

In the late 20th century, there was an increase in armed conflicts, wars, and insurgencies that had a direct impact on civilian populations. During this period, acts of violence and attacks against civilians became common occurrences in global conflicts, resulting in perilous conditions, insecurity, and distress among affected populations. More than a billion young people worldwide reside in countries where armed conflicts, wars, or terrorism are prevalent (8). It is well recognized that the prevalence and severity of mental illnesses in people are significantly impacted by war. In particular, anxiety, depression, and PTSD are the most prevalent mental health problems reported among populations affected by war (9). Anxiety is one of the most prevalent mental health problems for children and adolescents (10), and living in war-affected areas makes the problem more prevalent and complex (11, 12).

Since June 2021, the Tigray People’s Liberation Front (TPLF) forces in Ethiopia have been engaged in an open assault against the Federal Republic Government of Ethiopia in the Amhara and Afar regions. As a consequence, the local population has been subjected to severe economic and social hardships. The invading forces specifically targeted various individuals, including rural farmers, urban residents, teachers, and medical professionals who were not politically involved. Among those affected, children and adolescents face the greatest risk of suffering the detrimental effects of these hostilities, as they must navigate the challenges of normal developmental growth while being exposed to an environment of insecurity and violence, which heightens their vulnerability and susceptibility (13). In addition, the conflict has resulted in 1,035 unwanted pregnancies, multiple cases of rape, and various forms of physical and sexual abuse of women (14). Changes in social dynamics, unemployment, intergroup aggression, poverty, and unstable living conditions are all results of armed conflicts. Therefore, there is a clear relationship between the post-war period and a lower quality of life, which leads to a range of mental health problems, including anxiety (15).

The prevalence of anxiety among adolescents varies widely across different regions, with reported rates ranging from 23.7% to 94.9% (16–19). In 2021, a meta-analysis found a pooled prevalence of 21% (20), while another meta-analysis during the COVID-19 pandemic revealed a pooled prevalence of 26% (21). Additionally, among child and adolescent refugees and asylum seekers, a meta-analysis showed a prevalence of 15.7% (22). Specific studies conducted in various countries and contexts found the following prevalence rates: 18.4% in the USA (23), 34% in Central Europe during the Russian-Ukrainian war in 2022 (24), 37.3% among adolescents in Southwest China following a severe earthquake (25), 37.4% in China during the COVID-19 pandemic (26), 67.1% and 59.1% among students in Malaysia (27, 28), 22.2% and 37% among adolescents in Palestine (29, 30), 24.4% among students in India (31), and 66.2% and 54% in Saudi Arabia (32, 33). Additionally, prevalence rates were reported as 14.9% and 64% among students in Kuwait and Beirut (34, 35), 40.6% and 53.2% among students in Iraq and Pakistan (36, 37), and 41.2% among high school students in Jordan (38). Further studies in Egypt and Ethiopia reported prevalence rates of 21% and 66.7%, respectively, among students (39, 40).

Different variables can affect the prevalence of anxiety among adolescents, as studies have reported. Studies have consistently shown that being of female sex is associated with a higher risk of experiencing anxiety compared to the male sex. While the exact reasons for this gender difference are not fully understood, it is suggested that a combination of biological, hormonal, and sociocultural factors may contribute to this increased vulnerability. Biological factors such as hormonal fluctuations during the menstrual cycle and pregnancy, as well as societal expectations and gender roles, can influence the prevalence of anxiety in women (29, 33, 41, 42). Depression is widely recognized as a significant risk factor for anxiety. The relationship between depression and anxiety is highly intertwined, with individuals often experiencing both conditions simultaneously. Depression involves persistent feelings of sadness, hopelessness, and a loss of interest in activities, while anxiety is characterized by excessive worry, fear, and a sense of restlessness. The coexistence of depression and anxiety can exacerbate the severity of both conditions and create a more challenging clinical picture (41). Having a family history of mental illness has consistently been identified as a risk factor for developing anxiety. Genetic predisposition plays a role in this association, as certain inherited traits or vulnerabilities can increase the likelihood of developing anxiety disorders. Additionally, shared environmental factors within families, such as parenting styles or exposure to stressful events, can contribute to the transmission of anxiety-related behaviors and coping mechanisms from one generation to the next (43–48). Exposure to war situations, such as witnessing the murder of family or friends is another risk factor for developing anxiety, as studies have revealed. The profound trauma and psychological impact of such experiences can lead to the development of anxiety disorders. Exposure to violence, loss, and the constant threat to personal safety can significantly affect the mental well-being of an individual, contributing to the manifestation of anxiety (41, 49, 50). Poor social support has been established as a significant risk factor for anxiety. Social support refers to the availability of emotional, instrumental, and informational assistance from others, including family, friends, and community networks. When individuals lack strong support systems, nurturing relationships, or a sense of belonging, they experience an increased risk of developing anxiety. Social support plays a crucial role in buffering the negative effects of stress and providing a sense of security (48, 51). Individuals who have been subjected to torture or physical abuse are at an elevated risk of developing anxiety. The experience of severe trauma and the resulting psychological wounds can significantly impact mental health, leading to the development of anxiety disorders. Survivors of torture or abuse often require specialized support to address the associated anxiety (52). A history of substance use, such as smoking cigarettes, is linked to an increased likelihood of experiencing anxiety. Substance use can be both a contributing factor and a consequence of anxiety disorders. Some individuals may turn to substances as a form of self-medication to alleviate anxiety temporarily, but in the long run, substance use can exacerbate anxiety and lead to the development of anxiety disorders (53). A high level of perceived stress has been identified as a significant risk factor for anxiety. Perceived stress refers to subjective appraisal of the stressfulness of life events and circumstances of an individual. When individuals consistently perceive their environment as overwhelming and experience a sense of being unable to cope effectively, they are more likely to develop anxiety. Prolonged exposure to chronic stressors can dysregulate the body’s stress response systems, leading to the manifestation of anxiety (54). Studies have shown that older students are more susceptible to experiencing anxiety compared to younger individuals. The transition to adulthood, such as entering higher education or facing new responsibilities in professional or personal domains, can contribute to heightened anxiety levels. The increased pressure to meet academic or career expectations, coupled with the challenges of managing multiple roles and responsibilities, can contribute to anxiety among older students (54). Having a chronic medical illness is also a risk factor, which increases the risk of developing anxiety. Chronic illnesses, such as diabetes, cardiovascular disease, or autoimmune disorders, can have a significant impact on an individual’s physical and psychological well-being. The uncertainty, limitations, and emotional burden associated with managing a chronic condition can contribute to heightened anxiety levels. The presence of anxiety can further complicate the management and prognosis of the underlying medical condition (43).

Adolescent anxiety, if left untreated, can have numerous negative consequences, such as lower academic performance, negative relationships with friends and family, substance abuse, suicidal and homicidal thoughts, and difficulties in finding employment (55, 56). Additionally, untreated anxiety during adolescence increases the likelihood of developing psychiatric problems in adulthood, such as anxiety disorders, major depression, suicide attempts, and psychiatric hospitalizations (57). Anxiety disorders are associated with significant disability and a reduced quality of life due to their high prevalence, chronic nature, and tendency to co-occur with other mental health disorders (58). Moreover, anxiety disorders impose a substantial economic burden, with an estimated cost of €74.4 billion in 2010 across 30 European Union countries (59).

Despite Ethiopia’s recent experience of war and trauma, particularly during the conflict between the Government of Ethiopia and the Tigray People’s Liberation Front (TPLF), there is limited knowledge about the impact of such events on anxiety among high school students in Ethiopia. Therefore, this study aimed to provide baseline data and contribute to the planning, prevention, and treatment of anxiety in adolescents. The research questions addressed in this study are the following: 1. What is the prevalence of anxiety among high school adolescents who have experienced war? 2. Which factors influence the magnitude of anxiety among high school adolescents who have experienced war?





Materials  and methods




Study area, period, and populations

A school-based cross-sectional study design was conducted from May 23 to June 08 2022, among four secondary and preparatory schools in Woldia town. The schools are Woldia Secondary and Preparatory School, Genetie Secondary and Preparatory School, Mesenado Secondary and Preparatory School, and Millennium Secondary and Preparatory School. Woldia town is located 521 km from Addis Ababa, the Ethiopian capital city, in the Amhara National Regional State of North Wollo zone. There are 46,139 residents in Woldia town; of these, 23,000 are men and 23,139 are women. Approximately 80.49% of the entire population are Ethiopian orthodox Christians followers, while 18.46% are Muslim religion followers. The study included all high school students who attended their class during data collection time and lived in the study area for a minimum of 1 year. Students who were unable to communicate because of acute sickness during the time of data collection and students who lived in the study area for less than 1 year were both excluded from the study.





Sample size calculations for the study

The sample size of this study was calculated by assuming a single population proportion formula. We calculate sample size using the proportion (P) from the previous study with a proportion of 48.9% (60) with a 95% confidence interval (CI), a margin of error of 4%, and a 10% non-response rate.

	

where n = required sample size, p = prevalence, Zα/2 = 1.96 with 95% CI, and d = margin of error = 0.04. The prevalence of anxiety that was taken from a previous study was 48.9% (60). Therefore, the required sample size for this study is 660. Prior to data collection, students were stratified by grade level (grades 9, 10, 11, and 12) considering each grade level as a stratum. The total number of students from the four schools was 5,100, as data obtained from zonal education bureau indicated. Among these, grade 9 students were 1,606, grade 10 were 1,230, grade 11 were 1,179, and grade 12 were 1,085. Then, we made a proportional allocation for each stratum (grade levels), and we drew 208 students from grade 9, 159 students from grade 10, 153 students from grade 11, and 140 students from grade 12. Then we used the computer-generated lottery method by taking the identification number of the student to select study units from each stratum. Finally, the selected students were taken to a hall, and then the questionnaires were administered after orientation.

The questionnaires in this study include both dependent and independent variables. Our dependent variable was anxiety, which was assessed using the nine-item GAD-7 tool. The independent variables include socio-demographic characteristics of study participants, such as age, sex, and grade level, which were collected using structured socio-demographic questions. Clinical factors such as family history of mental illness, having depression, history of chronic medical illness, and trauma-related factors were assessed using a structured yes/no question, and substance-related factors, including khat, tobacco, and alcohol, were assessed using an alcohol, smoking, and substance involvement screening test (ASSIST) tool (61, 62). Psychosocial factors, including social support level, were assessed using the OSLO 3-item social support scale with scores between 3 and 8 classified as poor social support level, a score between 9 and 11 as medium social support level, and a score between 12 and 14 as strong social support level. The perceived stress (PSS) scale, which has 10 items with each item having 0–4 scores and total scores ranging from 0–40, was used to quantify the level of perceived stress. Respondents with scores between 0 and 13 were considered to have low-level perceived stress, those between 14 and 26 with moderate-level perceived stress, and those between 27 and 40 with high-level perceived stress (63).

The data quality of this study was controlled by the appropriate translation of the questionnaire into the local Amharic language. In addition, the data collectors and supervisors received training before the actual data collection period, and each completed questionnaire is checked. The necessary feedback is also offered to the data collectors each morning. Furthermore, the questionnaire was pretested one week before the actual data collection time for 5% (n=33) of students at Meket Secondary and Preparatory School, which is the main study area. The dependent variable assessment tool GAD-7 had a Cronbach alpha of 0.78. Based on the feedback obtained from the pretest, an appropriate modification was made to the questionnaire. The collected data were coded, edited, entered, and checked into the computer using EPI data version 4.6.02 and imported to STATA version 14.0 to generate descriptive statistics like means, standard deviation, frequency, and percentages. To determine an association between dependent and independent variables, adjusted odds ratios were used using logistic regression, and the significance level was determined using a confidence interval of 95%. Bivariable and multivariable logistic regression analyses were used to identify the independent predictors of anxiety. Each independent variable was separately entered into the bivariable analysis. Then, variables with a p-value<0.2 in bivariable analysis were entered into multivariable analysis. Then, variables that showed a statistically significant association with a p-value<0.05 on logistic regression were considered to be the predictors of anxiety.





Ethical considerations

The ethical clearance for this study was obtained from the institutional review board (IRB) of the University of Gondar. Information about the study was explained to each study participant in the information sheet. Written informed consent from the study participants who were >18 years old and assent for those students<18 years old from their parents, caregivers, or guardians was obtained. The participants were given the right to refuse or discontinue participation at any time, and the chance to ask anything about the study was given. The privacy and confidentiality of study participants’ information were kept anonymously at every stage of data collection by excluding any personal identifiers in the questionnaire. Students were not forced to participate or receive any monetary incentive, and it was solely voluntary-based.






Results




Sociodemographic characteristics of the study participants

Data were obtained from 624 high school students with a response rate of 96%. The mean age of the participants was 17.89 ± 1.66. The majority of the study participants (42.5%) were older than 18 years. More than half (53.4%) of the participants were men, and the rest were women. 64.7% of students were from rural areas, and the rest were from urban areas, as shown in Table 1.


Table 1 | Sociodemographic characteristics of the study participants.







Clinical characteristics of the study respondents

Out of the total participants, 11% had a history of chronic medical illness, 17.3% had a family history of mental illness, and 40.9% had depression, as seen in Figure 1.




Figure 1 | Clinical characteristics of study participants.







Substance-use characteristics of the study participants

Regarding substance use of the participants, 71.3% were drinking alcohol at least once in their lives, whereas students who used khat or cigarettes at least once in their lives were 15.7% and 12.5%, respectively; and 32.7% of them drank alcohol in the last 3 months, as seen in Figure 2.




Figure 2 | Substance related characteristics of study participants.







Trauma type and psychosocial-related characteristics of the study participants

Among the study participants, 60.3% of them were in a warfighting situation, 9.5% were tortured/beaten, 12.3% had been imprisoned against their will, 10.7% had exposure to traumatic events through witnessing the murder of family or friends, 8.3% had ill health without medical care as seen in Figure 3. A total of 30.3% of the students had strong social support, 42.2% had moderate social support, and 27.6% had poor social support. Lastly, 38.8%, 32.5%, and 28.7% of the students had high, moderate, and low levels of perceived stress, respectively.




Figure 3 | Individual trauma types that the study participants faced.







The prevalence and associated risk factors of anxiety in this study

In this study, the overall prevalence of anxiety among high school students was 39.7% (95% CI: 35.9%, 43.6%). Having depression, exposure to traumatic events through witnessing the murder of family or friends, having ill health without medical care, witnessing the murder of a stranger, being of female sex, having a family history of mental illness, having chronic medical illness, being older than 18 years, and having poor social support were factors associated with anxiety at p<0.2 in binary logistic regression. Finally, the analysis of the multivariable logistic regression model revealed that having depression, being of female sex, exposure to traumatic events through witnessing the murder of family members or friends, and having a family history of mental illness were found to be significantly associated with anxiety, with a 95% CI and a p-value<0.05, as seen in Table 2. Students who had depression were nine times more likely to have anxiety when compared to students who did not have depression (AOR = 9.24, 95% CI: 6.27, 13.64). Students who were exposed to traumatic events such as witnessing the murder of family members or friends were two times more likely to have anxiety than students who did not witness the murder of family members/friends (AOR = 1.93, 95% CI: 1.05, 3.57). Female students had 1.6 times greater anxiety than male students (AOR=1.59, 95% CI: 1.08, 2.36). The students who had a family history of mental illness were 1.7 times more likely to have anxiety than the students who had no family history of mental illness (AOR=1.69, 95% CI: 1.00, 2.85).


Table 2 | Bivariable and multivariable analyses of factors associated with anxiety among high school students in Woldia town, 2022 (n = 624).








Discussion




Prevalence of anxiety among the study participants

The findings of this study showed that the prevalence of anxiety among high school students was 39.7% (95% CI: 35.9%, 43.6%), which is consistent with similar studies conducted in China (37.3%) (25), Palestine (37%) (30), Iraq (40.6%) (36), and Jordan (41.2%) (38). However, the prevalence in this study was higher than studies conducted in Uganda, India, and Nepal, which reported prevalence rates of 26.6% (41), 24.4% (31), and 10% (64), respectively. The possible reason for this difference could be the difference in assessment tools these studies used. For example, in a study conducted in Uganda, the MINI International Neuropsychiatric Interview for Children and Adolescents (M.I.N.I.-KID) was used; in India, the depression anxiety stress scale (DASS) was used; in Nepal, the Beck anxiety inventory (BAI) was used; but in this study, the GAD-7 tool was used.

Additionally, the difference in the exposure status to war trauma experiences among the study participants in these studies may have contributed to the difference in the prevalence rates; for example, in studies conducted in Uganda and Nepal, their study participants were non-war experiencing school students, but in this study, the study participants experienced war trauma, and different studies revealed that exposure to war trauma experiences is one of the factors that can increase the risk of having anxiety (65–67). Moreover, differences in sample sizes across these studies may also explain the variation in prevalence rates. On the other hand, the prevalence of anxiety in this study was lower than studies conducted in Ethiopia, Beirut, Malaysia, Saudi Arabia, and Pakistan, which reported prevalence rates of 66.7% (43), 64% (35), 67.1% (27), 66.2% (32), and 53.2% (37), respectively. The reason for this difference could be explained by the difference in the assessment tools these studies used. For example, in Malaysia, a 21-item depression, anxiety, and stress scale tool was used; in Pakistan, the Aga Khan University Anxiety and Depression Scale (AKU-ADS) tool was used; in Beirut, a parent-short validated version of the Screen for Childhood Anxiety Related Disorder (SCARED) tool was used; but in this study, the GAD-7 tool was used. Furthermore, the difference in the proportion of female participants in these studies may have influenced the prevalence rates, as being of female sex has been associated with a higher risk of anxiety (33, 38, 47). For example, in a study done in Pakistan, the majority of study participants were female (72%), whereas the number of female participants in this study was 46.6%. Additionally, sample size differences could also contribute to the variations in prevalence rates.





Associated risk factors for anxiety among the study participants

The result of this study showed that high school students with depression were nine times more likely to have anxiety compared to those without depression. This finding is supported by previous studies (64, 68, 69), suggesting that the neurological abnormalities associated with depression can also lead to the development of anxiety (70, 71). Another factor could be the added difficulty and increased challenge of managing anxious feelings when experiencing symptoms of depression, such as hopelessness and sadness. This can potentially escalate into full-blown anxiety symptoms over time (72), and treating these depressive symptoms is much more advisable in order to halt the progression of anxiety symptoms. Early evaluation and treatment of pre-existing depression among individuals with anxiety can also lead to better outcomes in anxiety treatment. Furthermore, students who had witnessed the murder of family members or friends were found to be twice as likely to have anxiety compared to those who had not experienced such traumatic events. This finding is consistent with previous studies (65–67, 73–75), indicating that trauma can affect brain regions involved in fear regulation and stress responses, increasing the risk of developing anxiety, and this would be more profound when trauma occurred during child and adolescent periods (76). Another possible reason for this may be the enduring impact of traumatic events, which can continue to affect individuals long after the initial trauma. The development of intense feelings of fear and a sense of powerlessness during traumatic experiences can later manifest as anxiety (77). This highlights the crucial importance of effectively managing trauma-related events, particularly in children and adolescents, to address and mitigate the risk of anxiety. The study also revealed that female students had 1.6 times- higher risk of anxiety compared to male students. This finding is supported by a number of studies (33, 38, 41, 48, 65, 78–81) and could be due to the combination of lower stress resistance and higher household workloads typically borne by women compared to men (82, 83). Additionally, the hormonal changes experienced during puberty, including menstruation, may elevate the likelihood of anxiety in women (82). Moreover, the increased prevalence of domestic violence among women compared to men could contribute to increased susceptibility to anxiety (83). Therefore, it is important to address these factors and reduce the burden of household work for women. Lastly, students with a family history of mental illness were 1.7 times more likely to have anxiety compared to those without a family history. This finding is supported by various studies (43, 78, 84, 85) and can be explained by increased stress and potential abuse within a family affected by mental health problems (86). Genetic predisposition (44) and limited caregiver interaction with others due to stigma and caregiving responsibilities may also contribute to a higher risk of anxiety among individuals with a family history of mental illness (87).Therefore, recognizing these potential hazards and taking proactive measures such as seeking professional assistance, adopting relaxation techniques, and adopting a healthier lifestyle can help reduce the risk of anxiety in these individuals (88).






Conclusions and recommendations

This study revealed that approximately two in five of the high school students in the sample had anxiety symptoms. This study additionally revealed that anxiety symptoms were higher in students with depression, those who had a family history of mental illness, who had been exposed to traumatic events through witnessing the murder of family members or friends, and among female students. Therefore, we recommend that the Ministry of Education work with the Ministry of Health to extend and implement mental health services in high schools and to promote the wellbeing of students in order to prevent anxiety. In addition, we recommend that future researchers work to deal with these population groups as well as identify cause-and-effect relationships among the study variables.




Strengths and limitations of this study

This study was conducted with some strengths and limitations. To the best of our knowledge, this study was the first to consider high school students who have a history of experiencing war trauma and deal with its effects on the anxiety symptoms of high school students in the study area. Since it was a cross-sectional study, it could be difficult to declare a cause-and-effect relationship between anxiety symptoms and independent factors such as depression and the dependent variable anxiety symptoms; additionally, recall bias may have occurred during data collection since the study collected retrospective data for 1 year. In addition, locally and culturally developed tools were used to assess anxiety and other independent variables in this study; this may have overestimated or underestimated the prevalence rate (89).
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