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Prevalence and correlates 
of internalizing and externalizing 
mental health problems 
among in‑school adolescents 
in eastern Ethiopia: 
a cross‑sectional study
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Adolescent’s mental health issues are a major social burden and a significant public health issue, but 
they have not received enough attention in Ethiopia. Therefore, this study aimed to determine the 
prevalence and correlates of internalizing and externalizing mental health problems among in-school 
adolescents in the Harari region, eastern Ethiopia. A cross-sectional study was conducted among 
3227 in-school adolescents. Multistage sampling was used to select schools and eligible students to 
participate in the study. A guided, self-administered strength and difficulty questionnaire measured 
mental health problems. Data were double-entered, validated, and cleaned using EpiData 3.1 and 
analyzed using STATA version 17. Ordinal logistic regression analysis was performed to estimate the 
adjusted odds ratio between mental health problems and their correlates. Statistical significance 
was set at p-value < 0.05. The magnitudes of mental health problems among in-school adolescents 
by subscale was 24.17% (95% CI 22.72; 25.67) for internalizing and 11.93% (95% CI 10.85; 13.09) 
for externalizing problems. A high internalizing problem score was associated with females, rural 
residents, alcohol users, attending public schools, those bullied at school, and those in the lowest 
wealth index. Likewise, the likelihood of a high externalizing problem score was high among alcohol 
users, adolescents whose fathers are uneducated, rural, and bullied at school. The study suggests 
that mental health problems are prevalent among in-school adolescents in Ethiopia, especially 
internalizing problems. The study also identifies several risk factors associated with internalizing and 
externalizing problems, such as wealth index, school types, alcohol use, bullying, and rural residence. 
These factors may indicate the need for more mental health awareness and support programs for 
adolescents in Ethiopia. This highlights that schools and communities should prioritize mental health 
awareness and support programs for adolescents. These programs should be tailored to address the 
specific needs of the population, such as rural residents, those in the lowest wealth index, and those 
who have experienced bullying.
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CD	� Conduct disorders
SDQ	� Strength and difficulty questionnaire

Adolescent mental health problems are often operationalized into two empirically derived constructs: external-
izing and internalizing problems1. Internalizing problems, primarily composed of depression and anxiety, are 
characterized by inward-facing symptoms that affect an individual’s internal emotional state2,3. On the other 
hand, externalizing problems, which include conduct problems, hypersensitivity, inattentiveness, impulsivity, 
and disruptive disorders, are characterized by outward behaviors that affect an individual’s social environment2,3.

Adolescence is a critical period of physical, psychological, social, and cognitive development4. This develop-
mental period, characterized by role confusion, high levels of stress, and emotional instability, can exacerbate 
these internalizing and externalizing problems, leading adolescents to engage in risky behaviors and experience 
poor mental health5.

The most common mental health problems among adolescents include conduct disorders (CD), hyperactiv-
ity/inattention difficulties, depressive disorders, and anxiety disorders6,7. These problems frequently coexist, and 
their symptoms are strikingly similar8,9. Furthermore, these symptoms can persist into young adulthood through 
homotypic or heterotypic continuity10, increasing the likelihood of adult mental illnesses11–13.

Depression, anxiety, and suicide affect 10–20% of children and adolescents worldwide, accounting for 16% of 
the total adolescent disease burden. As indicated in the global report of 2019, more than 13% of 1.2 billion adoles-
cents had mental disorders14,15. One in every seven children and adolescents (14.3%) in Sub-Saharan Africa (SSA) 
suffers from major psychological problems, with nearly 10% qualifying for a psychiatric diagnosis16. Likewise, 
it ranged from 12 to 25% among children and adolescents in Ethiopia17. Adolescent mental health issues have 
become increasingly important over the last few decades18,19. This is also highlighted in sustainable development 
goal (SDG) Target 3.4 which calls for reducing noncommunicable diseases (NCD) related to premature mortal-
ity by one-third by 2030 through mental health promotion, prevention, and treatment. Furthermore, there is 
growing support for placing mental health at the forefront of development and health agendas20 and there are 
global initiatives to raise the profile of mental health21–23.

Adolescents with poor mental health conditions may experience a heightened sensitivity to social rejec-
tion, stigma, educational difficulties, physical and psychological ill-health, risk-taking behaviors, human rights 
violations, and limiting opportunities to lead fulfilling lives as adults24. Most high-risk behaviors such as self-
harm, substance use, and risky sexual behavior occur due to mental health problems25,26. Domestic violence and 
delinquent behaviors that may persist throughout the life course are also the results of poor adolescent mental 
health25,26.

Evidence revealed that socio-demographic (age, sex, residence, religion; parental education, parental occu-
pation, family income)27–29, risky behaviors (substance use, suicidal behavior)30–32, biological (chronic physical 
illness and family history of mental illness)33,34, and psychosocial (family structures, family loss, marital discord-
ance, violence, bullying, low self-esteem, adverse and childhood maltreatment)35–42 were factors associated with 
both internalizing and externalizing mental health problems among adolescents.

The global health crisis, COVID-19, has had far-reaching effects beyond the immediate threat to physical 
health. It has significantly altered the daily routines, social interactions, and educational experiences of adoles-
cents. This demographic, already in a critical stage of psychological development, has been particularly affected. 
According to a scientific brief released by the World Health Organization (WHO), the global prevalence of anxi-
ety and depression increased by 25% in the first year of the COVID-19 pandemic43. studies conducted in the 
United States showed that COVID-19 had worsened the psychological and behavioral problems of adolescents 
compared to the time before the pandemic44,45. Studies conducted in Italy and Spain also reported increased 
mental health problems like conduct problems, irritability, and loneliness during the COVID-19 lockdown46,47. 
Furthermore, studies from China48,49, India50,51, and Brazil52 reported that mental health problems among ado-
lescents were increasing during the COVID-19 pandemic and they underline that COVID-19 had negative 
impacts on adolescent mental health. Another study also found that many adolescents are often worried about 
the COVID-19 pandemic and its consequences53. While this study primarily focuses on the prevalence and cor-
relates of internalizing and externalizing mental health problems among in-school adolescents, it is important 
to acknowledge the potential exacerbating effects of the pandemic on these issues.

Although the burden, consequences, and contributing factors of adolescent mental health problems are well-
studied in high-income countries, data in low and middle-income countries, including Ethiopia, are insufficient. 
The few studies in Ethiopia focused on mixed age groups54–56 rather than examining adolescents aged 10–19 years. 
As a result, this study aimed to identify the prevalence of internalizing and externalizing mental health problems 
and related factors among in-school adolescents in the Harari region of Eastern Ethiopia.

Adolescent’s mental health is also highly overlooked during planning and implementation strategies. For 
instance, a National Strategic Plan for Adolescent and Youth Health developed in 2016 calls for reducing suicide 
and depression among adolescents and youth by half by 202017, but the target was not achieved and no evidence 
was available in the Harari region57. Therefore, the findings from these adolescent-focused studies are critical for 
informing the design and implementation of appropriate policies and programs, including resource allocation, 
to improve adolescent mental health prevention and promotion.

According to a study conducted in the Harari region, approximately one in four adolescents had a low 
health-related quality of life58 that was significantly impacted by internalizing and externalizing mental health 
problems58. This highlights the need for further research to identify the correlates of these problems in the region 
and develop effective interventions to improve adolescents’ overall quality of life. Moreover, the National Strategic 
Plan for Adolescent and Youth Health developed in 2016 calls for reducing suicide and depression among ado-
lescents and youth by half by 2020, but the target was not achieved or no evidence was available in the region58. 
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Therefore, this study helps to identify the factors associated with mental health problems and develop effective 
interventions to address them, which can have a positive impact on adolescent mental health across Ethiopia. It 
also contributes to achieving the national adolescent and youth health strategy targets for 2020–2025 by 202559.

Method and materials
Study setting and design
A school-based cross-sectional study was conducted in the Harari region located in Eastern Ethiopia at 511 km 
from Addis Ababa. Unlike most other regions in Ethiopia, the majority (54.2%) of people in the region live in 
urban areas60. The region’s capital is the ancient ‘city of Harar’, a predominantly Muslim city where people spe-
cialize in trading. It is also believed to be the holiest city for Islam due to its rich collection of important Islamic 
monuments notably including 82 mosques and 102 shrines61. Trade is the main source of revenue for people in 
the region. Psychoactive substances like khat (Catha edulis), tobacco, and coffee constitute a substantial share 
of trading activities. Linked to this, there is a high prevalence of khat chewing in the community where about 
a quarter of young people do it60. Most of the rural population of the region depends on rain-fed and small-
scale farming. Khat is the dominant cash crop in most of the rural sub-districts of Harar61–63. During the study 
period, there were 112 schools in the region, of which 85, the target population for our study, have both primary 
(7th through 8th grades) and secondary (9th through 12th grades) level students64. Twenty-three schools, from 
urban and rural, both public and private, were included in this study. The data was collected from November 
24 to December 31, 2020.

Population and sampling
The source population included all in-school adolescents in Harari Region, whereas adolescents in the randomly 
selected schools during the study period constituted the study population. The sample size was calculated using 
OpenEpi stat software with the assumption that the average prevalence of childhood mental health problems in 
Ethiopia is (18.5%)65, degree of precision (d) = 2%, 95% Confidence level, design effect of 2 and 15% non-response 
rate, the sample became 3326.

From the total of 83, 23 schools from both urban and rural areas, both public and private, were selected to 
be involved in this study. A multi-stage sampling technique using simple random sampling was used to select 
schools and study participants. First, the schools were stratified into urban versus rural, public schools versus 
private schools, and primary versus secondary schools. Then, 23 schools representing all the strata were randomly 
selected using the lottery method proportionally. Finally, from each grade level of each school, sections were 
randomly chosen by lottery method considering the number of sections and students in those sections and all 
students of the selected sections were included in the study.

Data collection
A structured and standardized guided self-administered questionnaire was used for collecting data. The question-
naires were initially developed in English and translated into Amharic and Afan Oromo, the region’s two most 
widely spoken languages. The backward and forward translation technique was utilized to maintain uniformity 
throughout translations. The final version was reviewed by mental health professionals and English, Amharic, 
and Afan Oromo language experts. The questionnaires were also reviewed by a panel of experts familiar with the 
local culture and context to assess the relevance and appropriateness of each item in the Ethiopian context. The 
questionnaire was pre-tested, and Cronbach’s alpha for reliability and validity was checked before the primary 
data collection. The report showed an acceptable (> 70%) reliability coefficient.

The data were collected from adolescent students at their schools. An appropriate setting (rooms) was facili-
tated for students if their section was not covenant to fill out the questionnaire. Fortunately, the maximum class 
size for the year is 25 students because of the COVID-19 pandemic class arrangement, so a small number of 
students (not more than 25) were assigned to participate in one session. Orientation was given to participants 
about the study and how to fill out the questionnaire to maintain the data quality. Two data collectors were 
assigned per session to facilitate and guide the respondents as appropriate.

Variables and measurements
Dependent variables
Mental health problems.  Internalizing (emotional symptoms and peer relationship problems) and external-
izing (conduct problems, hyperactivity, or inattention) problems are measured using the strength and difficulty 
questionnaire (SDQ-25)66,67. SDQ has 25 items categorized into 5 different subscales: 4 subscales contributing to 
a total difficulties score and the fifth subscale to identify strengths. Each item has three response options: “Not 
True,” “Somewhat True,” and “Certainly True”. Each item is answered on 3- a Likert scale ranging from ‘Not true’ 
(rated as 0), ‘Somewhat true’ (rated 1) to ‘Certainly true’ (rated 2). ‘Somewhat true’ is always noted as 1, but the 
notation of ‘Not true’ and ‘Certainly true’ varies depending on the scale elements68.

The scoring was performed using the predictive algorithm converted into STATA syntax available on the 
SDQinfo website69,70. Higher scores on the SDQ scale mean a greater risk of mental health problems. By applying 
the method of score banding reported by Goodman, the self-completed version of the SDQ total difficulties score 
was categorized into ‘Normal’ (0–15), ‘Borderline’ (16–19), and ‘Abnormal’ (20–40) scores37,68. The banding for 
each subcategory was described as follows. For emotional problems, the categories are Normal (0–5), Border-
line (6), and Abnormal (7–10) scores. For conduct problems, the cut-off points for the Normal, Borderline, and 
Abnormal categories were (0–3), (4), and (5–10), respectively. The hyperactivity problems subscale category is 
Normal (0–5), Borderline (6), and Abnormal (7–10), while the peer problem subscale for Normal, Borderline, 
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and Abnormal are (0–3), (4–5), and (6–10), respectively. For prosocial behaviors, the cut-off point for the Normal, 
Borderline, and Abnormal categories were (6–10), (5) and (0–4) respectively68.

For each of the five subscales, the score ranged from 0 to 10. The sum of the first four problem domains 
(excluding the prosocial behavior items) was used to generate total difficulties score ranging from 0 to 40, which 
is further categorized as Normal (score ≤ 15), Borderline (score 16–19), and Abnormal (score 20–40). The total 
SDQ was used and it showed a Cronbach’s α of 0.73. The alpha coefficients for each problem subscale were 0.53 
for emotional symptoms, 0.51 for conduct problems, 0.46 for hyperactivity, and 0.31 for peer problems subscale.

The sum of conduct and hyperactivity scales was used to generate an externalizing score ranging from 0 to 
20 and the sum of emotional and peer problem scales to generate an internalizing score ranging from 0 to 20. 
The internalizing problem subscale category is normal (0–7), borderline (8), and abnormal (9–20) while the 
externalizing subscale for normal, borderline, and abnormal is (0–8), (9), (10–20), respectively71,72. A borderline 
category score was considered a cut-off point for each difficulty sub-score for indicating mental health problems 
in this study. The Cronbach’s α for SDQ is 0.73 in the current sample.

Independent variables
Socio-demographic, psychosocial, behavioral, and biological correlates data were assessed using a standard 
questionnaire derived from previous literature. Socioeconomic status including parents’ educational level, occu-
pation, and wealth, was also considered and indexed. The wealth index was measured using the number and 
specific goods (such as televisions, bicycles, and cars; materials used for housing construction such as flooring 
material; type of drinking water source; and toilet and sanitation facilities) owned by the family as reported by 
the adolescents; this data was analyzed using the principal component analysis73.

Substance use: It is defined as the ever-current use of substances like alcohol drinking, cigarette smoking, 
khat chewing, or other illicit drugs. We used an adapted questionnaire from previous studies from the Global 
School-Based Health Survey (GSHS) to assess their use status, frequency, and when they started using substances. 
This scale, which consists of nine items, measures adolescent students’ use of substances and the frequency of 
their use in the past month.

Family history of mental disorders: we asked participants if they had first- and/or second-degree relatives 
who had experienced mental health problems.

The family-related psychosocial variables, including living arrangements, manner of upbringing, and parent’s 
living situation, were assessed using a standard questionnaire based on the literature.

Data quality control
For all data collectors and supervisors, the training was undertaken for 5 days regarding collecting the data. 
All data collection tools were pre-tested at Dire Dawa among 5% of the sample size with similar school adoles-
cent students. Appropriate modifications were made to make them consistent and clear before using them for 
the actual data collection. The data collection process was closely supervised daily by trained supervisors and 
principal investigators. Data editors were assigned to check for missing and inconsistencies for further cleaning 
before entry. Finally, the completed data were double entered by different data entry clerks for validation and 
reduction of error due to entering.

Data analysis
The data were double-entered, validated, and cleaned using EpiData 3.1 and analyzed using STATA 14.1. Descrip-
tive statistics, including mean, standard deviations, and percentages, were performed to characterize the sample 
regarding socio-demographic characteristics and outcome variables. Chi-squared tests were used to determine 
the association between the proportions of mental health problems among different groups of study participants. 
Further, multivariable ordinal logistic regression (OLR) was performed to estimate the adjusted odds ratio 
(AOR) between socio-demographic data and mental health problems, including emotional, conduct, peer, and 
hyperactivity problems, and exhibiting prosocial behaviors. The ordinal levels were normal, borderline, and 
abnormal. The parallel lines assumption and brant supported the OLR model. Independent variables were age, 
sex, residence, religion, school type, marital status, family size, family structure, parental education, and parental 
occupations. Statistical significance was declared at (P < 0.05).

Ethical considerations
Ethical approval was obtained from the Institutional Health Research Ethics Review Committee (IHRERC) of 
Haramaya University, College of Health and Medical Sciences with Ref. No IHRERC/149/2019. Respondents, 
parents/guardians, and school administrators were given complete and accurate information about the study, 
including the purpose, procedures, risks, and benefits. In addition, the adolescents were informed their partici-
pation in the study was entirely voluntary, that not participating would have no negative consequences for their 
family or the adolescents, and that they could stop at any point or skip questions they did not want to answer.

For participants aged 13 to 17, we obtained written voluntary assent from the adolescents and a written 
informed and signed voluntary consent from one of their parents or guardians. Those participants who were 
18 years and older provided their consent. Personal identifiers were not included in the written questionnaires 
to ensure participants’ confidentiality. All data collected were anonymized and kept on a personal computer 
protected with a password. All information remained anonymous and confidential. Both participants and their 
parents were informed that the information gathered would be disseminated to assist in knowledge generation 
only. The study was conducted following the Declaration of Helsinki—Ethical principles for medical research 
involving human subjects.
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Results
Socio‑demographic characteristics of participants
A total of 3227 in-school adolescents were included in this study giving a 97% response rate. The mean age of the 
respondents was 15.69 (SD ± 1.79) years. The majority, 2706 (83.85%) of the respondents were from urban areas 
and 2302 (71.34%) lived with both biological parents. More than half, 1670 (51.75%) were girls, 1540 (50.82%) 
were from primary schools, and 1749 (54.2%) were Muslims. More than two-thirds, 2162 (67%) were from public 
schools. A total of 1622 (50.27%) of the mothers and 1488 (46.12%) of the fathers of participants did not attend 
formal education; 1307 (40.5%) of the fathers and 773 (23.96%) of the mothers of participants employed. The 
same number, 921 (28%) of the fathers and mothers of participants were merchants; 556 (17.23%) fathers, and 
1018 (31.55%) mothers participants were farmers and housewives, respectively (Table 1).

Prevalence of adolescent’s mental health problems
Among the total of 3227 in-school adolescents, 740 (22.93%) participants had a high SDQ score, indicating an 
increased risk of mental health problems. The SDQ cut-off points for adolescents showed that 426 (13.20%) of 
the respondents scored between 16 and 19 (borderline), and 314 (9.73%) scored above 20 (abnormal), with a 
maximum score of 32. According to the subscale, the magnitude of internalizing problems was 24.17% (95% CI 

Table 1.   Socio-demographic, characteristics of the respondents (N = 3227), in Harari regional state, Eastern 
Ethiopia, 2020.

Variables Categories Frequency Percent

Sex
Male 1557 48.30

Female 1670 51.70

Age

≤ 13 years 472 14.63

14–16 years 1579 48.93

17–19 years 1176 36.44

Residence
Urban 2706 83.85

Rural 521 16.15

Living with

Both parents 2302 71.34

One parent 529 16.39

Others 396 12.27

Marital status

Never married 2948 91.35

Married or living together 194 6.01

Divorced/separated/widowed 85 2.63

Religions
Muslim 1749 54.20

Cristian 1478 45.80

School type
Public 2162 67.00

Private 1065 33.00

Family size
Below six 1651 51.16

Six and above 1576 48.84

Father educational status

No education 1488 46.11

Primary 331 10.26

Secondary 489 15.15

More than secondary 919 28.48

Mother educational status

No education 1622 50.26

Primary 434 13.45

Secondary 492 15.25

More than secondary 679 21.04

Father occupation

Employed 1307 40.50

Merchants 929 28.79

Agricultures 556 17.23

Others daily labors 435 13.48

Mother occupation

Employed 773 23.95

Housewife 1018 31.55

Merchants 921 28.54

Others daily labors 515 15.96

Parental marital status

Living together 2453 76.01

Living separated 240 7.44

Divorced/separated/widowed 534 16.55
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22.72; 25.67) and externalizing problems was 11.93% (95% CI 10.85; 13.09). We conducted further analysis for 
each SDQ subscale to describe the proportion of students considered borderline and abnormal (Fig. 1). In addi-
tion, adolescent boys have a higher proportion of mental problems than girls in all problem categories except 
emotional problems (Fig. 2).
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Association between independent correlates and mental health problems
A high level of internalizing problem score was more likely among being female (AOR = 1.24, 95% CI 1.05; 1.47), 
rural residents (AOR = 1.74, 95% CI 1.37; 2.21), alcohol users (AOR = 1.46, 95% CI 1.10; 1.95), attending public 
schools (AOR = 1.27, 95% CI 1.03; 1.56), being bullied at school (AOR = 1.65, 95% CI 1.29; 2.10) and being in the 
lowest wealth index (AOR = 1.33, 95% CI 1.04; 1.72) (Table 2). Likewise, the likelihood of a high-level external-
izing problem score was high among alcohol users (AOR = 1.82, 95% CI 1.27; 2.60); adolescents whose fathers’ 
are not educated (AOR = 1.71, 95% CI 1.16; 2.49); being rural (AOR = 2.16, 95% CI 1.61; 2.92) and being bullied 
at school (AOR = 1.79, 95% CI 1.32; 2.43) (Table 3).

Discussion
The present study aimed to investigate the prevalence of internalizing and externalizing problems among in-
school adolescents and identify factors associated with these issues. Our results indicate that 24.17% of in-school 
adolescents experienced internalizing problems, while 11.93% experienced externalizing problems. Furthermore, 
we found that a high level of internalizing problem score was more likely among those who were female, rural 
residents, alcohol users, attending public schools, being bullied at school, and being in the lowest wealth index. 
Similarly, the likelihood of a high-level externalizing problem score was high among alcohol users, adolescents 
whose fathers are not educated, being rural, and being bullied at school.

The current finding indicates a relatively lower level of mental health problems among adolescents compared 
to findings from other sub-Saharan countries. Studies conducted in Ghana74 and Tanzania75 with similar meas-
urements and settings reported higher prevalence than this study, respectively. The variation might originate from 
the screening tools, population characteristics, and cultural differences across the study settings. Furthermore, 
adolescents in the current study may lack awareness of their mental health problems or fear the stigma of dis-
closing their mental health status. However, this finding was higher than the international report14,15, but agrees 
with the national level report that places the prevalence of the problem between 15–25%17.

Regardless of the diversity of the measurement tools, sample size, and analysis techniques, all these studies 
show convergent results that indicate mental health problems are common among adolescents. This finding 
confirmed that adolescent mental health problems are global issues, and occur at different social levels76, and 
adolescence is a typical age of onset of the problems77,78. Therefore, understanding adolescent development 
across different cultures79,80 and addressing mental health problems during the teenage period can have posi-
tive lifelong impacts81. This finding also indicates that mental health problems are a concern among in-school 
adolescents in Ethiopia.

The prevalence of adolescent mental health problems was higher in rural residences compared to urban 
ones. The result is similar to findings from India82, China83, and West Java84. This higher prevalence in rural 
areas explains the residence as one of the socioeconomic factors associated with adolescents’ mental health 
problems16. Such situations occur because family and peer relationships and other environmental factors may 
also be based on residence. Urban and semi-urban or rural areas have different family, peers, and community 
environment characteristics. This difference is likely related to the characteristics of living in rural areas where 
there is a relatively higher burden of poverty and poor education opportunities83. Additionally, living in rural 
areas may expose adolescents to a range of psychological adversities, including increased exposure to crime 
and violence, alcohol drinking, khat chewing, parental alcoholism, and more negative parental parenting style.

This study also showed that studying in public schools was significantly associated with a higher internalizing 
problems score among adolescents. Inline the study conducted among school-going adolescent girls in Gujarat, 
India, adolescents in public schools have higher mental health problems than private school adolescents85. The 
plausible explanation might be a higher chance of socioeconomic hardship among public school students from 
lower‑income families. Various studies reported that adolescents from low socioeconomic families are at a higher 
risk of experiencing mental health problems than affluent families86–88.

These findings show that adolescents bullied at school are more likely to suffer from mental health issues than 
those who are not. This finding is consistent with earlier studies that showed a direct connection between bullying 
at school and adolescent mental health problems. Bullying can cause a range of negative emotions, including fear, 
sadness, anger, and shame89. Bullying can impair physical and mental health, lower academic performance, lower 
school participation, increase the risk of substance use and suicide, and cause other outcomes, according to a 
report by StopBullying.gov90. Teenagers who have experienced mental health issues are more likely to be bullied. 
The most significant of these are bullying’s psychopathological effects91. Therefore, it is essential to recognize 
the signs of bullying and take appropriate action to prevent it. If you or someone you know is being bullied or 
has been bullied in the past, it is essential to seek help from a trusted adult or mental health professional. Many 
online resources can provide information on recognizing the signs of bullying and how to take action against it.

The findings revealed that internalizing and externalizing problems were associated with alcohol use. This 
finding is supported by a WHO report that reveals the use of alcohol during adolescence is associated with 
behavioral and emotional problems92,93. Studies also showed that the likelihood of developing mental health 
problems among alcohol users adolescents increases when they engage in risky sexual behavior or episodes 
of violence which in turn leads to mental health problems93,94. Evidence also showed that having a history of 
alcohol use is associated with mental health disorders such as anxiety and depression during adolescence and 
later in life. Substance abuse can lead to difficulties with schoolwork, relationship problems, and loss of interest 
in normal healthy activities, impaired memory, and thinking ability which increases the risk of mental health 
problems93,95. It is important to note that the brain goes through significant changes during adolescence and is 
particularly vulnerable to the effects of alcohol. Drinking alcohol as a teenager can increase the risk of harm to 
the developing brain and lead to trouble with alcohol later in life.
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Variables

Internalizing problem status Crude analysis Model I Model II Model III Model IV

Normal (%) Borderline (%) Abnormal (%) COR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
AOR (95% 
CI)

Sex

 Male 75.40 7.32 17.28 1 1 1

 Female 76.23 6.41 17.37 0.97 (0.82; 1.13) 1.07 (0.92; 1.27) 1.24 (1.05; 
1.47)

Age

 ≤ 13 years 74.58 6.14 19.28 1 1 1

 14–16 years 78.66 6.14 15.20 0.79 (0.62; 0.99) 0.82 (0.64; 1.05) 0.85 (0.66; 
1.10 )

 17–19 years 72.53 8.08 19.39 1.10 (0.85; 1.39) 1.11 (0.86; 1.43) 1.07 (0.83; 
1.39)

Marital status

 Single 76.80 6.82 16.38 1 1 1

 Married 65.59 7.17 27.24 1.78 (1.38; 2.31) 1.59 (1.22; 2.07) 1.32 (0.99; 
1.74)

Alcohol drinking

 Never drink 77.23 6.70 16.06 1 1 1

 Ever drink 64.74 7.99 27.27 1.87 (1.49; 2.36) 1.36 (1.03; 1.82) 1.46 (1.10; 
1.95)

Tobacco use

 Never use 76.99 6.54 16.47 1 1 1

 Ever use 56.76 11.89 31.35 2.46 (1.83; 3.31) 1.52 (1.04; 2.23) 0.87 (0.58; 
1.31)

Khat use

 Never use 77.36 6.27 16.37 1 1 1

 Ever use 67.77 9.90 22.33 1.59 (1.29; 1.94) 1.16 (0.92; 1.48) 1.02 (0.79; 
1.30)

Social media use status

 None hours 74.86 7.52 17.62 1 1 1

 1 to < 3 h 41.72 34.39 30.05 0.71 (0.59; 0.86) 1.46 (1.20; 1.76) 0.74 (.61; 
0.91)

 3 to < 5 h 7.19 8.14 8.23 1.10 (0.79; 1.48) 1.41 (1.02; 1.94) 0.89 (.62; 
1.24)

 5 h and above 13.24 15.38 22.72 1.52 (1.22; 1.91) 1.94 (1.53; 2.46) 1.15 (.89; 
1.48)

Father’s educational status

 No education 71.98 7.12 20.90 1.70 (1.39; 2.08) 1.37 (1.05; 1.79) 1.13 (0.86; 
1.50)

 Primary 72.81 9.37 17.82 1.58 (1.18; 2.12) 1.26 (0.91; 1.75) 1.10 (0.78; 
1.55)

 Secondary 79.35 6.34 14.31 1.13 (0.85; 1.48) 1.03 (0.77; 1.39) 1.01 (0.74; 
1.36)

 Above secondary 81.28 5.77 12.95 1 1 1

Mother’s educational status

 No education 74.19 8.53 17.28 1.48 (1.19; 1.85) 0.98 (0.74; 1.30) 0.95 (0.72; 
1.27)

 Primary 80.08 5.28 14.63 1.38 (1.04; 1.83) 1.12 (0.81; 1.54) 1.08 (0.78; 
1.51)

 Secondary 79.97 6.92 13.11 1.01 (0.75; 1.35) 1.00 (0.74; 1.36) 1.01 (0.73; 
1.34)

 Above secondary 74.19 8.53 17.28 1 1 1

Family size

 One to three 79.19 5.74 15.07 1 1 1

 Four to seven 76.95 6.54 16.51 1.13 (0.88; 1.46) 1.21 (0.93; 1.58) 1.16 (0.88; 
1.52)

 Eight and above 69.98 8.58 21.44 1.61 (1.21; 2.14) 1.47 (1.10; 2.00) 1.23 (0.91; 
1.69)

Household wealth

 Lowest 68.86 8.83 22.31 1.917 (1.52; 2.41) 1.61(1.26; 2.04) 1.33 (1.04; 
1.72)

 Middle 80.15 5.71 14.13 1.10 (0.83; 1.34) 1.05 (0.83; 1.33) 1.03 (0.81; 
1.32)

 Highest 81.12 5.15 13.73 1 1 1

Continued
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Our findings indicated that the father’s educational level was associated with externalizing problems. Adoles-
cents whose fathers were uneducated had more externalizing problems than educated fathers. These associations 
were in line with previous studies of familiar factors associated with adolescent mental health problems87,96. The 
association might be due to the different roles of parents in nurturing or caring for their children. Another reason 
may be that educated parents experience stressful life events less than uneducated parents or are better equipped 
to handle stressful life situations. Additionally, parents with higher education described lower perceived stress 
and more fabulous control experiences in everyday life97–99.

Adolescents from larger family sizes had a higher level of externalizing mental problems than their coun-
terparts. Findings of previous studies also reported similar results100,101. This may be well explained by heavier 
economic or social burdens placed on large families. Studies revealed that financial constraints and economic 
hardships increase behavioral problems of individual and their families102 that are expected from larger family 
members. In addition to this adolescents from larger family sizes may tend to get less support, attention, indi-
vidual care, and supervision from their family as they are increased in number which in turn triggers mental 
health problems103,104.

Strengths and limitations of the study
Our large sample size of 3326 participants enhances the statistical power and the generalizability of our findings. 
Our study encompasses a wide demographic, including students from both urban and rural backgrounds, and 
public and private schools. This varied sample enhances the representativeness of our study, thereby boosting 
the applicability of our findings to a broader population. We employed validated, guided self-administered 
questionnaires for data collection. This method not only ensures the reliability and validity of our data but also 
minimizes bias and enhances the precision of the responses.

Even though it provides novel information regarding in-school adolescents, there are significant limitations 
to be considered in interpreting the findings of this study. In this study, a self-report version of SDQ was used to 
collect the data even though data from multiple informants are often more reliable than data from single inform-
ants. The study adopted a cross-sectional descriptive study design covering twenty-three schools in the Harari 
regional state; therefore, the findings of this study may not be generalizable to all school-going adolescents in 
eastern Ethiopia. Adolescents were asked about problems they encountered in the past 6 months that may lead 
to a chance of recall bias. However, we attempted to minimize this bias by using validated questionnaires and by 
ensuring anonymity to encourage honest responses. We also recognize that participants may have responded in 
a way that they believe is socially acceptable rather than reflecting their true feelings or behaviors. We addressed 
this by emphasizing to participants that there were no right or wrong answers and that their responses would 
remain confidential.

Variables

Internalizing problem status Crude analysis Model I Model II Model III Model IV

Normal (%) Borderline (%) Abnormal (%) COR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
AOR (95% 
CI)

Currently living with

 Both parents 76.46 7.12 16.42 1 1 1

 One parent 74.48 6.05 19.47 1.13 (0.91; 1.40) 1.16 (0.93; 1.46) 1.19 (0.94; 
1.50)

 Others 73.99 6.31 19.70 1.16 (0.91; 1.48) 1.17 (0.91; 1.50) 1.12 (0.85; 
1.43)

Presence of mental illness in the family

 No 78.11 6.43 15.46 1 1 1

 Yes 60.29 9.69 30.02 2.35 (1.89; 2.90) 2.10 (1.68; 2.60) 1.51 (1.20; 
1.92)

Residence

 Urban 79.19 6.21 14.60 1 1 1

 Rural 58.35 10.17 31.48 2.71 (2.23; 3.28) 2.14 (1.75; 2.63) 1.74 (1.37; 
2.21)

School type

 Private 72.43 7.49 20.07 1 1 1

 Governmental 82.72 5.54 11.74 1.83 (1.52; 2.20) 1.43 (1.17; 1,72) 1.27 (1.03; 
1.56)

Frequency of being bullied by others

 Not bullied 79.21 6.04 14.75 1 1 1

 Once per-week 60.43 10.79 28.78 2.44 (1.73; 3.45) 2.01 (1.42; 2.86) 1.57 (1.08; 
2.29)

 Twice or more per 
week 61.57 10.19 28.24 2.35 (1.92; 2.88) 2.03 (1.64; 2.51) 1.65 (1.29; 

2.10)

Table 2.   Ordinal logistic regression model showing the correlates of internalizing problems among in-school 
adolescents (N = 325) in Harari Region, Eastern Ethiopia, 2020. Bold numbers indicate statistically significant 
(p-value < 0.05) association.
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Variables

Externalizing problem status Crude analysis Model I Model II Model III Model IV

Normal (%) Borderline (%) Abnormal (%) COR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
AOR (95% 
CI)

Sex

 Male 85.74 4.50 9.76 1.53 (1.24; 1.90) 1 1

 Female 90.24 3.05 6.71 1 1.39 (1.11; 1.74) 1.19 (0.94; 
1.51)

Age

 ≤ 13 years 85.59 4.66 9.75 1 1 1

 14–16 years 88.79 3.42 7.79 0.75 (0.55; 1.02) 0.79 (0.58; 1.08) 0.93 (0.67; 
1.28)

 17–19 years 88.10 3.83 8.08 0.80 (0.58; 1.09) 0.75 (0.54; 1.04) 0.83 (0.59; 
1.16)

Marital status

 Single 88.74 3.70 7.56 1 1 1

 Married 81.00 4.30 14.70 1.88 (1.36; 2.58) 1.60 (1.15; 2.22) 1.29 (0.91; 
1.84)

Alcohol drinking

 Never drink 89.53 3.35 7.12 1 1 1

 Ever drink 76.58 6.89 16.53 2.60 (1.99; 3.41) 1.75 (1.24; 2.47) 1.82 (1.27; 
2.60)

Tobacco use

 Never use 89.15 3.48 7.36 1 1 1

 Ever use 70.27 8.11 21.62 3.47 (2.49; 4.84) 1.75 (1.11; 2.76) 0.94 (0.57; 
1.54)

Khat use

 Never use 89.12 3.61 7.26 1 1 1

 Ever use 82.52 4.47 13.01 1.75 (1.35; 2.26) 1.10 (0.79; 1.51) 0.93 (0.66; 
1.30)

Social media use status

 None hours 88.68 3.96 7.36 1 1 1

 1 to < 3 h 90.04 2.92 7.04 0.87 (0.67; 1.13) 0.84 (0.65; 1.09) 0.85 (0.64; 
1.11)

 3 to < 5 h 88.75 2.08 9.17 1.01 (0.65; 1.57) 0.91 (0.58; 1.42) 0.75 (0.46; 
1.20)

 5 h and above 81.03 6.19 12.78 1.83 (1.37; 2.43) 1.43 (1.05; 1.93) 1.11 (0.80; 
1.54)

Father’s educational status

 No education 85.35 4.44 10.22 1.88 (1.43; 2.47) 2.10 (1.46; 2.01) 1.71 (1.16; 
2.49)

 Primary 87.61 3.63 8.76 1.55 (1.04; 2.32) 1.44 (0.92; 2.27) 1.24 (0.77; 
1.99)

 Secondary 89.98 3.48 6.54 1.22 (0.83; 1.77) 1.19 (0.79; 1.80) 1.18 (0.77; 
1.79 )

 Above secondary 91.62 2.83 5.55 1 1 1

Mother’s educational status

 No education 87.67 4.07 8.26 1.19 (0.89; 1.59) 0.61 (0.42; 0.87) 0.60 (0.41; 
0.88)

 Primary 86.18 5.53 8.29 1.34 (0.93; 1.94) 1.03 (0.68; 1.57) 1.05 (0.68; 
1.62)

 Secondary 89.02 2.64 8.33 1.06 (0.72; 1.54) 1.05 (.70; 1.58) 1.08 (1.08; 
0.72)

 Above secondary 89.54 2.65 7.81 1 1 1

Family size

 One to three 90.19 2.87 6.94 1 1

 Four to seven 89.15 3.62 7.24 1.11 (0.78; 1.57) 1.05 (0.73; 1.52) 1.02 (0.71; 
1.48)

 Eight and above 83.15 4.75 12.10 1.86 (1.27; 2.73) 1.63 (1.09; 2.43) 1.35 (0.89; 
2.05)

Household wealth

 Lowest 85.13 4.49 10.38 1.43 (1.07; 1.91) 1.13 (0.82; 1.54) 0.94 (0.68; 
1.32)

 Middle 90.50 3.01 6.49 0.85 (0.63; 1.17) 0.83 (0.61; 1.14) 0.83 (0.60; 
1.14)

 Highest 89.08 3.74 7.18 1 1 1

Continued
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The study did not include out‑of‑school adolescents. These disparities could have influenced our results, and 
we suggest that future research should aim to include a more evenly distributed sample. Finally, the data col-
lected during the COVID-19 pandemic might influence the perceptions of students and can affect the results. 
While our study does not directly investigate the impact of the COVID-19 pandemic on adolescents’ mental 
health, we recognize that the pandemic and its associated disruptions may have influenced the mental health 
landscape for this demographic. The abrupt shift to online learning, isolation from peers, and the general climate 
of fear and uncertainty could potentially intensify the internalizing and externalizing mental health problems 
we explore in this study.

Conclusion
The study found that a significant proportion of in-school adolescents experienced either internalizing or exter-
nalizing mental problems. Females, rural residents, alcohol users, those bullied, and students attending public 
schools had high internalizing problem scores. Externalizing problem scores were high among alcohol users, 
adolescents whose fathers are uneducated, and rural residents.

To address the specific needs of the population, schools and communities should prioritize mental health 
awareness and support programs for adolescents. Females with high internalizing problem scores should be 
encouraged to seek professional counseling services and develop effective coping mechanisms. They should 
also be provided with access to mental health resources such as online support groups, self-help books, and 
educational materials to learn more about their condition and develop strategies to manage their symptoms. 
Stress management programs such as yoga, meditation, and mindfulness training can also be recommended to 
help females manage their stress levels and improve their emotional well-being.

It is important to address the issue of alcohol use among adolescents, which was found to be associated with 
both internalizing and externalizing problems. Future research should continue to explore gender differences in 
adolescent mental health to inform the development of more effective, targeted interventions.

The study’s findings have several implications for policy and practice. Policymakers should consider investing 
in mental health services and resources for adolescents, particularly in rural areas. Schools should also consider 
implementing mental health screening programs to identify students who may be at risk of developing mental 
health problems.

Data availability
The datasets analyzed for this manuscript are available from the corresponding author upon a reasonable request.

Variables

Externalizing problem status Crude analysis Model I Model II Model III Model IV

Normal (%) Borderline (%) Abnormal (%) COR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
AOR (95% 
CI)

Currently living with

 Both parents 87.62 3.82 8.56 1 1 1

 One parent 88.09 3.02 8.88 0.96 (0.72; 1.28) 1.02 (0.75; 1.39) 1.09 (0.79; 
1.49)

 Others 90.66 4.29 5.05 0.72 (0.50; 1.03) 0.69 (0.48; 1.01) 0.69 (0 .47; 
1.01)

Presence of mental illness in the family

 No 90.23 3.30 6.47 1 1 1

 Yes 73.37 6.78 19.85 3.39 (2.64; 4.35) 3.13 (2.42; 4.05) 2.01 (1.49; 
2.71)

Residence

 Urban 90.65 2.88 6.47 1 1 1

 Rural 74.66 8.25 17.08 3.24 (2.56; 4.09) 2.75 (2.13; 3.55) 2.16 (1.61; 
2.92)

School type

 Private 90.70 3.29 6.01 1 1 1

 Governmental 86.77 3.98 9.25 1.49 (1.17; 1.90) 1.0 (0.77; 1.30) 0.98 (0.75; 
1.31)

Frequency of being bullied by others

 Not bullied 90.71 3.29 6.00 1 1

 Once per-week 79.14 5.76 15.11 2.59 (1.70; 3.98) 2.12 (1.37; 3.29) 1.45 (0.90; 
2.33)

 Twice or more per 
week 76.01 5.73 18.26 3.14 (2.45; 4.03) 2.69 (2.08; 3.47) 1.79 (1.32; 

2.43)

Table 3.   Ordinal logistic regression model showing the correlates of externalizing problems among in-school 
adolescents (N = 325) in Harari Region, Eastern Ethiopia, 2020. Bold numbers indicate statistically significant 
(p-value < 0.05) association.
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