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Abstract
Background: Attention deficit hyperactivity disorder (ADHD) is one of childhood and adolescence's common

neurodevelopmental disorders. There is a lack of data in Sub-Saharan Africa, particularly Ethiopia, which creates

a big gap in the appropriate and efficient management of these groups of populations.

Objectives: To assess the prevalence of ADHD and associated factors among children and adolescents who visit

outpatient departments at public hospitals in Addis Ababa, Ethiopia.

Methods: A Multicenter, cross-sectional study was conducted from October 2 - December 1, 2023, G.C. at St.
Paul’s Hospital Millennium Medical College, Ras Desta Memorial Hospital, and Menelik Second referral hospital.
The sample size was 227 children and adolescents between the ages of 5 and 14 years residents who were selected
by using systematic random sampling techniques, and the Disruptive Behavioral Disorder rating scale was used
to assess ADHD. To look for associations, logistic regression analysis, both binary and multivariable, was done.
The variables with an association with the outcome variable with a p-value of <0.05 were used to declare statistical

significance in the final multivariable logistic regression.

Results: The prevalence of ADHD among these participants (n=227) was found to be 13.2 % (95% CI =9.1 —
18.3). ADHD was associated with child age (AOR: 3.39; 95% CI (1.05,10.9), maternal illness during pregnancy
(AOR: 4.704; 95% CI (1.28,17.2), maternal substance use during pregnancy (AOR: 3.89, 95% CI (1.2,12.637),
an externalizing score for slightly raised and high & very high score (AOR: 2.6, 95% CI (0.57,12.03) and (AOR:
20.77; 95% CI(2.23,193.6), respectively and TDS for slightly raised and high & very high score (AOR: 7.48; 95%
CI(1.71,32.78) and (AOR: 8.1; 95% CI(1.35,48.5) respectively.

Conclusion: Overall, the current finding showed that ADHD is prevalent among children attending OPDs at
different Hospitals in Addis Ababa. While screening for ADHD is done, risk factors such as maternal illness and
substance use during pregnancy, child history of head injury, and externalizing symptoms like aggression,
impulsivity, and disruptive tendencies should be considered. Addressing these risk factors may alleviate or prevent
the hazard of developing this condition in these age groups. This result helps to try to fill the gap and provide

information for policymakers to develop and improve ADHD treatments and services.

Keywords: ADHD, prevalence, children and adolescents, Addis Ababa
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1. Introduction

1.1. Background
Attention deficit/hyperactivity disorder (ADHD) is a neurodevelopmental condition affecting preschoolers,

children, adolescents, and adults around the world (1). Both the International Classification of Diseases (ICD-11)
11th edition and the Diagnostic and Statistical Manual of Mental Disorders-version 5 (DSM-5 TR) define ADHD
as a persistent pattern of inattention and/ or hyperactivity-impulsivity that interferes with functioning or
development (2, 3). The diagnostic criteria for ADHD in children and adults have undergone some revisions in
the DSM-5 TR of the American Psychiatric Association (APA) which described 3 basic forms: Attention deficit
hyperactivity disorder predominantly inattentive presentation (ADHD-I), attention deficit hyperactivity disorder
hyperactive/ impulsive presentation (ADHD-H), and attention deficit hyperactivity disorder combined
presentation (ADHD-C). Of those three subtypes, ADHD-H describes individuals with excessive motor activity
and hasty actions that occur at the moment without forethought, which may have the potential for harm to the
individual, while ADHD-I type is characterized by maladaptive levels of inattention and the ADHD-C type is in
individuals with symptoms of both inattention and hyperactivity-impulsivity (2). The criterion that several
symptoms must appear before age 12 emphasizes the significance of a substantial clinical presentation during
childhood (1). Moreover, manifestations of the disorder must be present in more than one setting (e.g., home and

school, or home and work) to make a diagnosis (2).

Although the precise origins of ADHD are unknown, the onset is typically in developmental age and usually
persists through adulthood with multifactorial origin. ADHD's etiology is unknown; nevertheless, scientists think
that a mix of developmental, environmental, and genetic variables may be involved. Approximately 80% of
ADHD is believed to be caused by genetic factors. Other causes includes environmental toxins, nutrition, smoking

and alcohol use during pregnancy, premature birth and illness and injury (4).

Given the disease's high burden, early detection and treatment efforts alone will not suffice to diminish the
prevalence and economic costs of this disorder, as a result, it would be good to investigate risk factors for ADHD.
An earlier study from the United States indicated that TV usage, participation in sports, two-parent family
structure, and family members’ smoking status were significantly associated with ADHD (5). Researchers from
Egypt (Menoufia Governorate) also reported associations between ADHD and factors like a low socioeconomic
level, higher birth order, male gender, smoker fathers, consanguineous parents, family history of ADHD, low birth
weight, artificially fed children, and pupils living with a single parent (6). Additional factors like Maternal

complications during pregnancy, attending primary school, history of head trauma, maternal alcohol use during



pregnancy, bottle feeding during the first six months, and child’s age 611 years were significantly associated with

ADHD (7).

Conceptual issues surrounding ADHD include the overdiagnosis or underdiagnosis of the disorder, the potential
for comorbidity with other mental health conditions, and the issue of prescribing stimulant medication to
individuals with ADHD (8). Some practitioners argue that ADHD is over diagnosed and that the symptoms of the
disorder are often attributed to other factors, such as behavioral problems or anxiety. Other critics suggest that
ADHD is underdiagnosed and that individuals with the disorder may struggle without proper treatment (9). On
the contrary, others argue that ADHD is rather misdiagnosed and so they forward their recommendations for how
to better support primary care physicians in their diagnosis of ADHD (1, 9). Inconsistencies in theories and
concepts surrounding ADHD have also been identified. However, studies thus far have produced mixed results,

making it difficult to draw firm conclusions (8).

1.2. Statement of the Problem
The foundation of every child's long-term well-being and the guarantee of a happy, healthy life is optimal for early

childhood development (ECD) (10). Optimizing school preparation for inclusive and equitable quality education
for the most disadvantaged and marginalized children, particularly for disabled children, is the global vision and

commitment of ECD of the UNs (11).

According to the 2010 global burden of diseases (GDB) study, which was the first to include ADHD for burden
quantification, the year life disability/disability-adjusted life year of ADHD (YLDs/DALYs) was 491,500.
Together, conduct disorder and ADHD accounted for 0.80 % of total global DALYs and 0.25% of total global
DALYs (12). It has been linked to higher healthcare costs for individuals and their families. Healthcare costs for
people with ADHD in the United States appear to be higher when compared to age-matched controls. A historical
population based cohort study, published in 2001, which monitored 4880 people and compared the nine-year
median medical expenses per person reported that ADHD medical costs were US$4306, while non-ADHD
medical costs were US$1944 (i.e. more than double) (p< 0.01) (13).

For both individuals and society, untreated ADHD can have serious financial and social repercussions. Untreated
ADHD can be expensive, resulting in missed work, medical bills, and social and legal consequences. A study done
in Australia showed the total social and economic cost of ADHD in 2018 to 2019 was US$12.76 billion (with per
person costs of US$15,664 per year) (14).



Moreover, ADHD is considered a disability from both legal and medical perspectives in the USA under the
rehabilitation act of 1973 and the Americans with Disability Act (ADA) (15). In the hope of alleviating a major
health cost, in 2019, the American Academy of Pediatrics (AAP) released updated guidelines on ADHD that

uphold the central role of early diagnosis and timely treatment (16).

The scarcity of data on ADHD in Sub-Saharan Africa, particularly Ethiopia, reflects the lack of focus on mental
health in general and on optimum early childhood development in particular. A mini article review have indicated
that there are challenges and gaps in the diagnosis, treatment, and referral of children with ADHD and other mental
illness majorly because of lack of knowledge, stigma, cultural attitudes, lack of specialists with the necessary

training, inadequate facilities, and the high cost and limited availability of pharmaceuticals (17).

However, as demonstrated by a multitude of studies worldwide, ADHD prevalence estimates were 7.6 % for those
under the age of 12 years and 5.6 % for adolescents between the age of 12 and 18 years (18). The prevalence of
ADHD symptoms in Arab nations varies considerably between 1.3% and 16% (8) and studies conducted in Italy
reported a prevalence of ADHD ranging between 2.9% - 5.9% (19). Similarly, Africa had a combined prevalence
of 7.47% in children and adolescents (20). Cross- sectional studies done in Ethiopia report an overall prevalence

of ADHD ranging between 7.3% - 13% from different settings (7, 21-24).

Additionally, it is crucial to identify contributing variables in the treatment of ADHD in children and adolescents
for several reasons. One, treatment plans can be customized to the child's and family's unique requirements and
preferences. Second, for monitoring the effectiveness and safety of different interventions such as behavioral
therapy, medication, or combination therapy. And lastly, to reduce stigma and raising understanding and
acceptance of mental health services among families, communities, and children can be beneficial, particularly in
low-resource settings were traditional and religious views may impact treatment choices and help-seeking

behavior (16, 25, 26).

It is noteworthy that ADHD is a chronic disorder that may impact many aspects of an individual’s life, including
academic problems, social skills difficulties, and strained parent-child interactions. Socially dysfunctional
children with ADHD have significantly higher rates of comorbid psychiatric conditions like anxiety, conduct, and
substance use disorders. ADHD affects not just the child, also the child's parents and siblings, producing

disruptions in family and marital functioning (1).



1.3. Rationale of the Study
From different searches to the best of the investigator’s knowledge, only 1 published hospital-based research done

to assess the prevalence and associated factors of ADHD in Ethiopia. The vast majority of children with ADHD
remain undiagnosed and receive no specialized care. Likewise, in existing works of literature, there has not been
a comprehensive exploration of the significant factors like emotional and behavioral problems of children, in
Ethiopia, indicating the importance of performing further studies to understand these factors. Thus, this study
aimed to determine the prevalence of ADHD and its related factors at different governmental hospitals, in Addis

Ababa, Ethiopia.

The findings of this study provide important information regarding the prevalence of ADHD in hospital setups in
Addis Ababa, which is currently unknown. This information can help policymakers like the Federal Ministry of
Health (FMOH) to develop effective prevention and management strategies for children and adolescents suffering
from ADHD in the country. It can also help healthcare providers and caregivers to identify the risk factors
associated with ADHD which can be used to develop targeted interventions to prevent or manage ADHD in
children. Furthermore, the study could foster larger-scale research in the area, which will be more generalizable

and have a greater impact on the understanding of ADHD globally.



2. Literature Review and conceptual framework

2.1 literature review

ADHD is a neurodevelopmental disorder that affects an individual's ability to control their behavior, focus their
attention, and regulate their impulses. ADHD is divided into three subtypes: predominantly inattentive,
predominantly hyperactive-impulsive, and combined subtypes. To diagnose ADHD, an individual must have
exhibited symptoms consistent with the disorder since childhood. There are several theories on the causes of

ADHD, including genetics, environmental factors, and brain structure and function (1).

ADHD affects people of all ages, and its prevalence rates are known to vary between children, adolescents, and
adults. Studies show that ADHD occurs in 7 to 8 percent of prepubertal elementary school children, about 5 percent
of youth including children and adolescents, and about 2.5 percent of adults (1). In 2023, the global prevalence of
ADHD in children and adolescents was determined to be 7.6% (95% CI: 4.8-7%) using a systematic review and
meta-analysis which implemented 61 cross-sectional researches (96,907 children aged 3 to 12 years) (27). A meta-
analysis of 67 studies in China, with a total sample size of 275,502 participants indicated that the prevalence of
ADHD was 6.26% (95% CI: 5.36-7.22%) Sixty-seven papers were included in a systematic review carried out in
China, and the pooled prevalence of ADHD among children and adolescents was 6.26% (95% CI: 5.36-7.22%).
The subtypes with the highest prevalence rates were ADHD-I, followed by ADHD-HI, and ADHD-C (28). An
extensive meta-analysis on the prevalence of ADHD in Italy was published, fifteen distinct studies in all, they
found an average prevalence estimate of 5.9% (1.4 to 16.7%) based on symptom criteria (19). A systematic review
done in Arab countries using 22 cross sectional studies found that the prevalence of ADHD ranged between 1.3-
16%, prevalence of hyperactive type ADHD between 1.4- 7.8%, and the prevalence of inattention type between
2.1-2.7% (29). In Africa, 12 studies that satisfied the inclusion criteria were included in the final analysis of an
African meta-analysis, and the combined prevalence of ADHD in children and teenagers was 7.47% (95% CI 60—
9.26) (20).

The prevalence of ADHD in Fayoum City, Egypt, among school-aged children was 21.8% and 16.2% based on
the teacher and parent scales respectively (30). By combining reports from parents and teachers, among school-
age children in Botswana and in a study based on a hospital set up in Uganda the incidence of ADHD ranged
between 11.7% and 12.3% (31, 32). The distribution of ADHD with the highest prevalence in Botswana was the
presentations of the predominantly inattentive type (7.2%, n = 125) followed by the hyperactive/impulsive (1.2%,
n = 20), and the combined (3.9%, n = 68) subtypes (32).



In community-based cross-sectional studies done in Girja, southwest, and northeast Ethiopia the overall
prevalence of ADHD was 7.3 %, 9.9%, and 13% respectively (21-23) and on the other hand a study done in a

hospital-based setting in west ambo, the prevalence was 8.4% (20).

Depending on which source or both sources of questionnaire use (teacher or parent) was utilized to determine the
subtypes, a study done in the US revealed significant variations in the distribution of ADHD subtypes which

concluded that the ADHD subtype distribution is sensitive to how symptom information is combined (33).

In addition, there was a substantial correlation between ADHD and factors including watching TV, participating
in sports, having a two-parent family, and whether or not family member’s smoke (34). In contrast to other earlier
studies, obesity was not found to be significantly related to ADHD and in the same study there was a higher
likelihood that a child may be diagnosed with ADHD if they are depressed, anxious, have health insurance, or are
male (34). Also a study done in China has shown the co-occurrence of internalizing symptoms, like depression
and anxiety, with ADHD (35). New studies done in US showed that early childhood traumatic head injury was
associated with increased risk for secondary ADHD (36, 37).

Other researchers from Egypt also reported associations between ADHD and factors like child exposure to
punishment, irritable parents’ relation, poor parent-child relationship, watching TV, cyanosis, and head trauma
(30). Moreover, ADHD was more likely in children with parental consanguinity and whose mothers were exposed

to passive smoking during pregnancy in the above study.

ADHD was also closely related to maternal pre-pregnancy obesity and overweight, pre-eclampsia, hypertension,
paracetamol exposure, and childhood atopic illnesses (5). Maternal pre-pregnancy obesity, overweight, and
smoking during pregnancy are confounded by familial or genetic characteristics, according to previous familial

studies, and more reliable research is needed to prove the link (5).

Studies done in Ethiopia show maternal complications during pregnancy, mothers’ illiteracy, attending primary
school, history of head trauma, maternal alcohol use during pregnancy, bottle feeding during the first six months,
and children aged 611 were significantly associated with ADHD (22). A meta-analysis study published by the
American Academy of Psychiatry concluded that VLBW subjects had an increased risk of ADHD diagnosis and
symptomatology compared with controls (38) and also another study which published that birth weight is
indirectly associated with ADHD severity via disturbance of neuropsychological functions (39).

Moreover, a study done in Spain showed that being the middle child and living with both biological parents
appeared to be a protective factor against the development of ADHD (40). A recent study done in Germany

attempted to examine the association of birth order and number of siblings with the occurrence of ADHD and it
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came to the conclusion that there is an increased of ADHD in first born and also in children with no siblings, while
the number of siblings was not associated with ADHD (41). Another research done in Spain came with a similar
result where ADHD was associated with birth order and that firstborn children had nearly twice the ADHD risk
of children with other birth orders (42).



2.2 Conceptual framework

ADHD

prevalence

Figure 1 Conceptual framework (7, 22, 31, 43, 44)



3. Objectives

3.1 General objective

e To assess the prevalence of ADHD and associated factors among children and adolescents that visit

outpatient departments in public hospitals, in Addis Ababa, Ethiopia, 2023.

3.2 Specific objectives
e To determine the prevalence of ADHD among children and adolescents that visit outpatient departments
at public hospitals in Addis Ababa, Ethiopia, 2023.
e To identify the associated factors with ADHD among children and adolescents that visit outpatient

departments at public hospital in Addis Ababa, Ethiopia, 2023.



4. Research Methods and Procedure

4.1 Study Design:

The study employed facility-based, qualitative cross-sectional research design.

4.2 Study Setting:

There are 12 public hospitals in Addis Ababa city administration, six of them administered by the Addis Ababa
Health Bureau, five by the Federal Ministry of Health, one by the Ministry of Defense, and one by the Police
Force (45). This study was conducted at one general (SPHMMC) and two specialized public hospitals (Ras Desta
Damtew Memorial Hospital and Menelik II Referral Hospital), outpatient Department of Pediatrics and
ophthalmology (PROPD) which were selected randomly.

SPHMMC was established in 1968 E.C and is a rapidly expanding comprehensive hospital, especially after
starting medical college in 2000 E.C/2007 G.C. It has 19 departments with 14 general specialty training and 16
sub-specialty training departments. The Department of Pediatrics and Child Health is one of the specialty units at
SPHMMC which includes a pediatrics orthopedics ward, one Neonatal Intensive Care Unit (NICU), one Pediatric
Intensive Care Unit (PICU), one pediatric Regular Outpatient Department (PROPD), and different referral clinic
programs. It also consists of one pediatric emergency ward and four admissions wards. About 6,900-7,100 children
and adolescents visit the Pediatrics regular OPD yearly. Ras Desta Damtew Memorial Hospital was established in
1924 E.C and is well known for its specialization on Ear, Nose and Throat (ENT) and ophthalmology services. It
provides all types of clinical services including pediatrics outpatient services where an average of 5,900 children
and adolescents visit the PROPD yearly. Moreover, Menelik II Referral Hospital was established in 1909 E.C and
is the first hospital in Ethiopia. It is known for its specialized care on ophthalmology, and it provides different
types of clinical services by 17 departments, including pediatrics inpatient and outpatient services. The PROPD

unit has an average of 3,600 patient flow rate in a year.
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4.3 Study Population:

4.3.1 Source population

The source population included all children and adolescent patients who received services at the pediatric regular
outpatient department (PROPD) of SPHMMC, and both PROPD and ophthalmology OPD at Ras Desta hospital
and Menelik II hospital, during the study period.

4.3.2 Study population

All children and adolescents between the ages of 5- and 14-years visiting outpatient services at the PROPD and
ophthalmology OPD at SPHMMC, Ras Desta hospital and Menelik II hospital, whose caregivers or parents
volunteered to participate in the study and who fulfilled the inclusion criteria during the data collection period
were sampled. This age range was selected as the ADHD screening questionnaire that was implemented, i.e. the
DBD rating scale, is applicable for those at and above the age of 5 years (44) and as most of the PROPDs age

limit for patient visit is 14 years of age.

4.4 Inclusion and exclusion criteria

4.1 inclusion criteria
e All children and adolescents between the ages of 5 and 14 years seen during the data collection period and
whose parents/guardians consented to participate in this study were included in this study.

e Parents or caregivers who know the child’s condition for the past 6 months were included in this study.

4.2 Exclusion Criteria

e Parents or caregivers who were not willing to respond to the questionnaire.

4.5 Sample Size:

4.5.1 Sample size for the first objective
* The sample size was calculated using 8.4 % as prevalence of ADHD among children and Adolescents from study
done in West Shewa (7). A 95 % level of certainty and a maximum discrepancy of 5% were assumed. A single

population proportion formula given below was used to calculate the sample size. n=(Z> P (1-P) /d?
n=(1.96) 2 x (0.084) (1-0.084) / (0.05) 2
n=(3.8416) (0.084) (0.916)/0.0025 = 118

n= 130, adding 10% non-response rate
11



4.5.2 Sample size for second objective

The sample size for the second objective was calculated using Epi info 7 Assumptions CI=95% Power=80%

Table 1 Double proportion sample size determination for the second objective (23)

substance

Variable Cl Power | OR Sample

Exposed Non-exposed | total
Financial crises 95% | 80 4.76 | 28 42 70
Previous history of mental | 95% | 80 8.45 16 24 40
health problem
C/S delivery 95% | 80 6.38 |21 31 52
Lifetime use of 95% | 80 243 |83 124 207

The sample size calculated for the first objective (130) is less than sample size calculated for second objective

(207). Therefore, the larger sample size was taken and adding 10 % nonresponse rate resulted in 227 which will

be the minimum sample size required for this study.

This sample size was proportionally allocated between the three hospitals:

PROPD- SPHMMC (n=7000 per year, 583 per month), PROPD Ras Desta hospital (n=5900 per year, 492 per
month), and PROPD Menelik II Hospital (n= 3600 per year, 300 per month). This gave 96, 81, and 50 respectively.
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Figure 2 Schematic representation of sampling procedure
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4.6. Sampling Procedures:
A systematic random sampling method was used (every fifth caregiver at SPHMMC, every fourth at Ras Desta
hospital and every third at Menilik hospital) after the first participant was selected by lottery method. If the

respective sampled participant refused to partake in the study, the next participant was included in the study.

4.7. Measurement
4.7.1. Study Variables

4.7.1.1 Dependent variables
e ADHD

4.7.1.2 Independent variables:

e Sociodemographic factors:
o parental and child age,
o child sex, birth order,
o parental education level,
o parental occupation,
o family income,
o family size,
o residence,
o family history of psychological & neurological illness.

e Maternal risk factors:
o maternal history of psychological & neurological symptoms,
o mother’s age at the time of pregnancy,
o substance -alcohol, cigarette, khat - use during pregnancy,
o drug/medication use during pregnancy,
o insecticide/ pesticide exposure during pregnancy,
o duration of pregnancy,
o maternal complication during pregnancy,
o maternal complication during delivery,
o mode of delivery.

e Child factors:
o child feeding style during the first 6 months of life,

14



o infant complication after delivery,
o history of head injury since birth,
o number of screen hours.

e Psychosocial factors:
o parental marital status and

o child living condition.

4.8 Data Collection instruments and procedure:

Quantitative data were collected using a questionnaire containing five parts. The first part of the questionnaire
contained questions that helped to collect data related to the demographic characteristics of the participants. The
second part contained a questionnaire that attempted to assess the child's health conditions. The third part
contained questions to assess the maternal and family health characteristics of the participants. The fourth part
contained a scale designed by Pelham and colleagues (1992) which is a proxy-administered (parent or teacher)
questionnaire that is based on the DSM-IV diagnostic criteria for ADHD, ODD, and conduct disorder. The last
part was a scale designed by a child psychiatrist, Robert N. Goodman (1997) to assess emotional and behavioral

problems in children and adolescents.

4.8.1 Questionnaires

4.8.1.1 Socio-demographic characteristics questionnaire

To get data related to participants’ socio-demographic characteristics (sex, age, birth order, parents' age during the
pregnancy time of the child, parent's education level, parents' occupation status, parents' marital status, family
size, family income, and child living circumstance), questions were adopted from research done at a comparative
setup. In addition to items on socio-demographic information, questions regarding the child’s screen time and
parents' concern about their child’s language development and communication were included by expert opinion

with adjustments made to ensure applicability to our current study.

4.8.1.2 Child health conditions
This section assessed the child’s previous and current mental and chronic medical condition by implementing a

questionnaire from previous research done in a comparative setting.
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4.8.1.3 Maternal and family health conditions

This section also assessed the child’s mother and family, previous and current, both mental and chronic medical
conditions by implementing a questionnaire from previous research done in a comparative setting. It also assessed
maternal complications during pregnancy and delivery, maternal exposure to insecticides, pesticides, and

prescribed medications during pregnancy.

4.8.1.4 Disruptive Behavior Disorder Rating Scale
The presence of ADHD was assessed using the Disruptive Behavior Disorder rating scale (DBD) rating

scale, Amharic translated version. It has been validated and used previously in a comparative setup.

The DBD rating scale is a proxy administered (parent or teacher) questionnaire that is based on the DSM-
IV diagnostic criteria for ADHD. It has a Cronbach’s alpha= 0.9 for ADHD (44). In our setup also, it was
found to be easily understood by participants and when internal consistency was checked while

computing with SPSS, the Cronbach’s alpha equated to 0.9 as well.

Additionally, all DBD items had high negative predictive power (0.6 - 0.9) and positive predictive power,
high specificity (93.5 — 99.7%), and low false positive rates with a PPP of (0.23 — 0.55) for the ADHD
item (25). It showed enough technical merits to be used as a preliminary tool for identifying children who

may require further clinical evaluation by mental health experts for behavioral disorders (25).

It is a 45-question screening measure of which we used 26 questions. It has subscales for inattention and
hyperactivity-impulsivity with 18 questionnaires and 2 behavioral neurology combined subtypes. Each
symptom is rated on a 4-point scale indicating the occurrence and the severity of symptoms: 1 (not at all),
2 (just a little), 3 (pretty much), or 4 (very much). The symptom is accepted as positive when the
respondent rates it as pretty much and or very much. To say the study subject has inattention, six or more
symptoms of inattention need to be rated as pretty much and or very much. Similarly, the study subject
is considered as having a hyperactivity-impulsive subtype of ADHD, if he/ she rated six or more of the
hyperactivity-impulsivity symptoms as pretty much and or very much. The study subject is considered as
having the combined subtype of ADHD, when he/she responds six or more pretty much for each of the

hyperactive impulsive symptoms and inattention symptoms (44).
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4.8.1.5 Strength and Difficulty Questionnaire

The factors associated with the rate of ADHD were measured using the Strengths & Difficulties Questionnaire for
ages 4-17 (SDQ 4 -17) (46), Amharic version, which is found online for free. It is a brief 25-item measure of
behavioral and emotional difficulties, of which 20 questions are used, that helped to assess psychological
adjustments in children and aimed to detect any emotional and behavioral problems. When the internal consistency

was checked while computing with SPSS, the Cronbach’s alpha equated to 0.71.

4.8.2 Data Collection Procedure
4.8.2.1 Pilot study

A pilot study was conducted on a randomly selected 11 children and adolescents between the age group of 5 and
14 years, that visited a government health center, in Addis Ababa. Confusing alternatives in some items were

modified.

4.8.2.2 Data collection, Quality Control and Management

Before the main data collection was done, an orientation was given to the data collectors (2 nurses working at the
respective OPDs each) regarding the purpose of the study, participant voluntariness, and confidentiality. After
doing all this, and with their willingness assured, data was collected at the waiting area. The collected data was
reviewed and checked for completeness and consistency by the principal investigator regularly during the data
collection time. The data was collected from October 21 — December 1, 2023. Before analysis was done data was
pre-coded and cleaned and then data entry was done using Epi-info version 7 and the entered and cleaned data
was exported to Statistical Packages for Social Science (SPSS) version 20.0 software for data analysis by the

principal investigator.

4.9 Operational Definition:

+ Inattention: When the child has six or more symptoms rated as pretty much of inattention of the DBD
rating scale (44).

* Hyperactivity-Impulsivity: When the child has rated six or more of the hyperactivity-impulsivity
symptoms of the DBD rating scale as pretty much (44).

 ADHD-C: is when the child responds six or more pretty much for each of hyperactive- impulsive
symptoms and inattention symptom (i.e. when he /she fulfill criteria for both inattentive and hyperactivity-
impulsivity) (44).

* Previous Mental Illness: Information either subjectively told or medically confirmed any of mental health
problem manifestation.
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» Use of Substances at conception: is the use of at least one of the substances (cigarette, alcohol, khat, and
others) for at least one time throughout the time of pregnancy of the child being asked (1).

» Perceived low birth weight: is subjective judgment or impression that a new born has a lower birth weight
than what is considered typical or expected for the gestational age (43).

» Caregiver: a member of the participant's family or other close relative who sees them the most, spends
time with them frequently, helps them out financially, socially, mentally, and physically, and has primarily

served as collateral for the participant for at least six months.

4.10 Data processing and analysis

Once the data had been exported to SPSS version 20 from the Epi-info version 7, descriptive and inferential
statistical methods were used to analyze data. An effort was made to describe research participants’ demographic
information by employing descriptive statistics (frequency counts and percentage values). Moreover, because of
the nature of the data, which was non-normal distribution, median was used as a cut-off point for categorization
and standard deviation were calculated for continuous demographic variables. To determine the prevalence of
ADHD, frequency counts, and percentage values were used. To look into associations between ADHD and each
of the independent factors, assumptions for binary logistic regressions were checked. Multicollinearity among
independent variables was checked by looking at variance inflation factors (VIF) and tolerance- values. A VIF
value of <10 and Tolerance- values > 0.1 was used as a cutoff point for indicating no collinearity. Then binary
logistic regression was done to identify the associated factors. Variables with a p-value of <0.25 were included for
analysis using multivariate logistic regression and significance was determined at a p-value of < 0.05 to identify

the independent association. Data were presented in text, tables, and figures.

4.11 Ethical Considerations

Ethical clearance was obtained from the Institutional Review Board (IRB) of SPHMMC (Pm 23/176). After
official permission from the college was obtained, data collection was started at the college. A separate ethical
clearance was required to continue the research at the other two hospitals, Ras Desta Memorial Hospital and
Menelik II referral hospital, from Addis Ababa city administration health bureau. After acquiring the mandatory

clearance from the health bureau, data collection was started at those hospitals.

An information sheet explaining the purpose of the study and written consent was provided for the participants.
Only after having adequate information about the study and the issue of confidentiality and privacy,
parents/guardians who agreed to be involved in this study were involved. Children aged 12 and above were asked
to give assent also. Confidentiality of the information collected was maintained by omitting participants’ names
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from the questionnaire, participants who volunteered to leave their phone numbers were reassured about the
confidentiality. The data was pre-coded. With the preliminary analysis, significant candidates who were found to
have ADHD symptoms were tracked back and recommended to have further psychiatric screening at the child

psychiatry OPD so that they get an appropriate evaluation and available treatment.

4.12 Dissemination Plan
After the research completion and finalization of the report, the findings of the study will be disseminated to the
department of Psychiatry, and it will be presented as one of the partial fulfillments of residency program in

Psychiatry department.

SPHMMC's academic and Addis Ababa city administration health bureau, research office, will receive a final
report that includes interpreted findings, discussion, and suggestions. All efforts will be made to publish the results
to the local and international journals and to present it in national and international scientific conferences to be

accessed by the public, and policy makers.
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5. Results

5.1 Socio-demographic characteristics:
Out of 227 questionnaires, all were completed by participants, giving a 100 % response rate. Of the 227
responders, females were much more in number than males, 59.9% (136). The age of the study participants ranged

from 5 — 14 years, with a mean age of 9.02 years (SD + 2.743).

The mean age of mothers during the time of their pregnancy was 26.78 years (SD + 5.626) and that of the fathers
was 33.44 years (SD + 6.873), with the mode being 26 and 30 years, respectively. The majority of the participant's
parents were living together, 91.6% (208) but 8.4 % (19) were living with single parent and 2.6% (6) were living

with relatives.

On the childbirth order, firstborn children took 54.6% (124) of the total sample. The majority of the participants
are from urban residences, 200 (80.1%), and also from a family size of 5 and below, 170 (74.9%).

The median income of parents was 8000 birr, the mean was 9885 birr (£ 8351.76) per month while 52.9 % (127)
earned less than the median. The median screen time of a child is 2 hours (SD + 1.930), while 31.3 % (71) of them
had screen time above the average.

Table 2 Sociodemographic characteristics of children and adolescents (age 5-14 years) who visited regular
OPDs at 3 different hospitals in Addis Ababa, 2023

Characteristics Categories Frequency| %
Child Age 59 124 54.6
10-14 103 454

Child Sex Male 91 40.1
Female 136 59.9

Childbirth order First child 124 54.6
Second & above 103 45.4

Mother Age During Pregnancy 15-26 years 122 53.7
>26 years 105 46.3

Father Age During Pregnancy 15-32years 95 41.9
>32 years 132 58.1

Mother Education level Unable to read and write 33 14.5
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Primary Edu & able to 49 21.6

read and write only
Secondary education 55 24.2
Diploma, Degree & above 90 39.6
Father Education Level Unable to read and write 13 5.7
Primary Edu & able to 38 16.8

read and write only
Secondary education 65 28.6
Diploma, Degree & above 111 48.9
Mothers Occupation unemployed 104 45.8
Employed 123 54.2
Fathers Occupation unemployed 11 4.7
Employed 216 95.3
Parents Marital status Separated 19 8.4
Married 208 91.6
Parents Living Condition Together 208 91.6
Separated 19 8.4
Family Monthly income 0-8000 birr 120 52.9
> 8000 birr 107 47.1
Family Size 2-5 170 74.9
>5 57 25.1
Child Living Circumstance Single parent 19 8.4
Both parents 202 89.0
Relatives 6 2.6
Family Residence Urban 200 88.1
Rural 27 11.9
Child’s Average screen time 0 - 2 hours 156 68.7
> 2 hours 71 313
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5.2 Child’s Clinical Characteristics

Out of the 227 children who participated in the study, 4 of them (1.8%) had a diagnosed mental illness and 8.4 %
(19) had also diagnosed chronic medical conditions. 1.3 % (3) had a known family history of mental illness and
4.4 % (10) had a family history of a chronic medical condition. Moreover, 21.1 % (48) of parents responded that

their child’s language development and communication concerned them.

Table 3 Clinical characteristics of children and adolescents (age 5-14 years) who visited regular OPDs at 3
different public hospitals in Addis Ababa, 2023

Characteristics Categories Frequency | %
Child’s history of known mental
No 223 98.2
illness
Yes 4 1.8
Types of Child’s Mental Illness Autism 2 9
Intellectual disability 2 9
Child’s history of known chronic
No 208 91.6
medical illness
Yes 19 8.4
Types of the child’s medical ,
. epilepsy 8 3.5
illness
cardiac 1 4
others 10 4.4
Family history of known mental
. No 224 98.7
illness
Yes 3 1.3
Family history (.)f mfedlcally No )17 056
confirmed physical illness
Yes 10 4.4
Types of family medical illness Asthma 5 22
Diabetes 3 1.3
Epilepsy 2 9
Family Concern about Child’s
language development and No 179 78.9
communication
Yes 48 21.1
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5.3 Maternal and neonatal characteristics

The mean age of mother’s during the time of their pregnancy was 26.78 years (SD + 5.626) and 2.6% (6) of them
had a known medical illness prior to their pregnancy and 1.8 % (4) of them also had a known mental illness
priorly. During the time of pregnancy 14.1 % (32) encountered complications - Hypertension 8.4% (19), Diabetes
2.2 % (5), Asthma 2.2 % (5), and Bleeding 1.3% (3). 4% (9) of mothers had exposure to pesticides and antimalaria
and 17.6 % (40) had taken prescribed medications during their pregnancy period.

Concerning neonatal conditions, 10.1 % (23) were born preterm, 15.0 % (34) had a perceived low birth weight
and delivery was via SVD with no medication in 62.1 % (141), Caesarian section being the second common 23.8
% (54). 6.2 % (14) reported that their child sustained a serious head injury priorly and 4.4% (10) reported of a

serious medical illness like meningitis.

Table 4 Maternal and neonatal characteristics of children and adolescents (age 5-14 years) who visited
regular OPDs at 3 different public hospitals in Addis Ababa, 2023

Maternal Characteristics
Characteristics Categories Frequency %
Mothers known medical illness No 1 97.4
before the pregnancy
Yes 6 2.6
Mothers k 1ill
others known mental illness No 23 982
before pregnancy
Yes 4 1.8
Mother’s k dical ill
0. er’s known medical illness No 195 25.9
during pregnancy
Yes 32 14.1
Type-es of. confirmed maternal Hypertension 19 2.4
medical illness
Diabetes 5 2.2
Asthma 5 2.2
Bleeding 3 1.3
M 1 ici
ater.na exlfosure.to pesticides No 218 96.0
or antimalaria during pregnancy
Yes 9 4.0
Moth ho took ibed
0 . ers. who 0'0 prescribe No 187 2 4
medication during pregnancy
Yes 40 17.6
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Neonatal Characteristics

Characteristics Categories Frequency %
Child born after a term No 73 10.1
pregnancy
Yes 204 89.9
Children born preterm or post 7 months ) 9
term
8 months 20 8.8
10 months 1 4
Mode of delivery SVD .w1t1.10ut 141 6.1
medication
_SVD with 31 14.1
medication/instrument
Caesarian section 55 23.8
Sklonny perceived Infants after No 193 25.0
delivery
Yes 34 15.0
Weight of Ski P ived
Co 1 O Sy TEreee 1500 — 2160 grams 13 5.6
Infants
2160 — 2400 grams 21 9.7
Baby cried immediately No 42 18.5
Yes 185 81.5
Baby breastfed immediately No 34 15.0
Yes 193 85.0
Baby exclusively breastfed for 6 No 47 207
months
Yes 180 79.3
hil i ious h
.C .1 d sustained a serious head No 13 93 8
injury
Yes 14 6.2
hil t seri i
.C ild u.nderwel.l s.el:lous brain No 217 95.6
illness like meningitis
Yes 10 4.4
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5.4 Maternal substance use Characteristics.

Alcohol was used in 21.1 % (48) of mothers during their pregnancy and other substances, i.e. khat and cigarette

in 3.1 % (7) of mothers.

Table 5 Maternal substance use characteristics of mothers of children and adolescents (age 5-14 years) who
visited regular OPDs at 3 different public hospitals in Addis Ababa, 2023

Characteristics Categories Frequency | %
Maternal substance use even once
. L Alcohol 70 30.8
in her lifetime
Others (Khat, cigarette) 10 4.4
None 147 64.8
Maternal substance wuses even
] ] Alcohol 48 21.1
once during her pregnancy time
Others (Khat, cigarette) | 7 3.1
None 172 75.8

5.5 Psychosocial factors

The children’s mental health status was assessed using five aspects of their emotional and behavioral difficulties
as well as their prosocial behavior. On the prosocial scale 6.6% (15) scored low and 21.1% (48) very low. On the
emotional problem, conduct problem, and peer problem scales, they scored 21.6% (49) high & 6.6% (15) very
high, 19.4% (44) high & 7.5% (17) very high, 17.6% (40) high & 25.6% (58) very high, respectively. The total
difficulty score was high in 7.5% (17) and very high in 6.6% (15) of the participants. Of the participants, 39.3 %
(89) showed increased internalizing scores, and 5.7 % (13) showed increased externalizing scores. Moreover,

14.1% (32) of participants fulfilled the ODD criteria of the rating scale.

25



Groupedprosocial
5 VeryLow(5%pop
3
>
> Low(5%pop
15
>
;. SlightlyLowered(10%pop
H
) ClosetoAverage(80%pop
T T T T
0 50 100 150
Frequency
GroupedConductScore
VeryHigh(5%pop)
b
=3
o
L]
S High(5%pop
o
o
o
3
@ Slightlyraised(10%pop)
o
=]
2
o
ClosetoAverage(80%pop)
I L T 1 I Ll T
0 20 40 60 80 100 120
Frequency
GroupedhyperactScore
VeryHigh(5%pop.
e
o
o
e .
g High(5%pop.
o
@
<
5
@ Slightlyraised(10%pop
s
4
(U]
ClosetoAverage(80%pop
! L 1 I T )
0 50 100 150 200 250
Frequency

GroupedemotionScore

g VeryHigh(5%pop
o
w
s
= High(5%pop
o
£
D
g Slightlyraised(10%pop
o
3
2
(9 ClosetoAverage(80%pop.
| 1 I 1
25 50 75 100 125
Frequency
GroupedPeerprobScore
M VeryHigh(5%pop.
s
L3
n
o
[ High(5%pop!
e
Q
L
o
- Slightlyraised(10%pop;
s
2
o
ClosetoAverage(80%pop
L 1 1 U 1
0 20 40 60 80 100
Frequency
GroupedTDS
High & VeryHigh(5%popq')
723
(=]
=
-
2 Sslightlyraised(10%pop)
3
o
[T
ClosetoAverage(80%pop)
I L 1 1 1
1] 50 100 150 200

Frequency

26



GroupedExtScore

GroupedinterScore

High&V/ h(5%j
igh&VeryHigh(S%pop) High&VeryHigh(5%pop)
o 2
° o
o Q
@ o
b s
-g Slightlyraised(10%pop % Slightlyraised(10%pop)
o @
3 o
° 3
= o
(U} =
]
ClosetoAverage(80%pop) ClosetoAverage(80%pop)
5 T T T T I T T T T T
0 50 100 150 200 0 20 40 60 80 100
Frequency Frequency

Figure 3 Psychosocial factors of children and adolescents (age 5-14 years) who visited reqular OPDs at 3
different public hospitals in Addis Ababa, 2023, using the SDQ rating scale.

5.6 Prevalence of ADHD

In this study, the overall prevalence of ADHD among children and adolescents was 13.21 % (30), 95 % CI (9.1,
18.3). The hyperactive—impulsive type of ADHD was the most prevalent 12 (5.3%), followed by a comparative
presentation of the inattentive and combined types 9 (4 %) each. The prevalence of ADHD was higher among
females, 20 (14.7 %) than in males 10 (11 %). The highest prevalence of ADHD was at age of 7 years (16.7%),
10 years (17.2%), and 11 years (23.1%). In general, ADHD was higher in children aged 10 — 14 years (17.5 %)
when compared to those aged 5 — 9 years (9.7 %).
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Figure 4 Prevalence of ADHD (with its subtypes) among children and adolescents (age 5-14 years) at 3
different public hospitals in Addis Ababa, 2023 (n=227)

5.7 Factors Associated with ADHD

5.7.1 Bivariate analysis

By doing the bivariate analysis with p-value < 0.25, the following variables were found to have moderate
association with the occurrence of ADHD, i.e., the age of the child, the child’s birth order, mother’s and father's
educational level being primary and less, child's mental illness, child screen time, mother's illness during
pregnancy, perceived low birth weight at birth, breastfeeding immediately, breastfeeding exclusively, baby cried
after birth, mother exposure to prescribed medications, child history of serious head injury, maternal substance
use history during pregnancy, externalizing and internalizing signs, oppositional defiant disorder score and total
difficulty score.
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Table 6 Binary logistic regression of sociodemographic characteristics among children and adolescents (age
5-14 years) in public hospitals in Addis Ababa, 2023 (p-value 0.25)

Characteristics Tot | YES No COR with 95% | p-
al |ADHD |ADHD ] value
(%) (%)
Child Age 5-9 124 [12(9.7) [112(90.3) |1
10-14 103 |18(17.5) |85(82.5) |1.976(0.903,4.324) | 0.088*
Sex of child | Female 136 |20 (14.7) | 116(85.3) | 1.397 (0.621, 3.141) | 0.419
Male 91 |10(11.0) |81(89.0) |1
Mother age | 15-30 178 |23(12.9) |155(87.1) |1 0.803
during
oregnancy >=31 49 |7(143) |42(85.7) |1.123(0.451,2.796)
Father  age | 5-30 95 12 (12.6) |83(874) |1 0.826
during
oregnancy 1 >=31 132 | 18(13.6) |114(86.4) | 1.092 .499 2.390
Birth order First child 124 | 13(43.3) |17 (56.7) |1
2" & older 103 | 111(56.3) | 86 (43.7) | 1.688(0.778,3.664) | 0.186*
Family size | 1-5 170 [22(12.9) |148(87.1) |1 0.833
>5 57 | 8(14.0) |49(86.0) | 1.098(0.460,2.625)
Child living | Single parents | 25 4 (16.0) 21 (84.0) | 1.289(0.410,4.055) | 0.664
with
Both parents 202 |26(12.9) |176(87.1) |1
Average 0-8000 birr | 120 |16(13.3) | 104 (86.7) | 1.022(0.473,2.207)
monthly
income : 0.956
>8000 birr 107 |14(13.1) [93(86.9) |1

*(p<0.25) variables which have statistically significant associated with ADHD in the bivariable logistic

regression analysis
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Table 7 Bivariate logistic regression of maternal, neonatal and psychosocial characteristics among children

and adolescents (age 5-14 years) in public hospitals in Addis Ababa, 2023 (p-value < 0.25)

Characteristics Total | YES No COR with 95% CI | p-
ADHD | ADHD value
(%) (%)

Mother’s Yes 32 8 (25) 24 (75) 2.621 (1.050,6.544)
illness during
pregnancy No 197 |22 (11.3) [173(88.7) |1 0.039*
Maternal Yes 55 13 (23.6) |42 (76.4) |2.822 (1.270,6.272)
Substance
use  during | No 172 [ 17(9.9) |155(90.1) |1 0.011*
pregnancy
Medically Yes 6 1(16.7) 5(83.3) 1.324(0.149,11.740)
confirmed
physical No 221 | 29(13.1) |192(86.9) |1 0.801
illness before
pregnancy
Maternal Yes 40 8 (20.0) 32(80.0) |1.875 (0.767,4.581)
exposure to
prescribed No 187 |22(11.8) |165(88.2) |1 0.168
medicine
Child’s Yes 4 3(75) 1(25) 21.778 (2.186,
mental illness 216.9)

No 223 |27 (12) 196 87) |1 0.009*
Child screen | 0-2.15hours | 156 |24 (15.4) | 132(84.6) | 1.970 (0.767,5.056) | 0.159
time >2.15hrs 71 6 (8.5) 65(91.5) |1
Perceived Yes 34 9 (26.5)|25(73.5) |2.949 (1.215,7.155)
LBW

No 193 | 21(10.9) |172(89.1) |1 0.017*
Baby cried | No 42 10 (76.2) |32(23.8) |2.578 (1.104,6.021)
immediately

Yes 185 |20 (10.8) |165(89.2) |1 0.029*
Baby breast | No 34 9 (26.5) 25(73.5) |2.949 (1.215,7.155) | 0.017*
feed
immediately | Yes 193 [ 21(10.9) |172(89.1) |1
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Baby breast | No 47 9(19.1) [38(80.9) |1.793 (0.761,4.226) | 0.182*
feed
exclusively Yes 180 21 (11.7) |159(88.3) |1
Child Yes 14 6(42.9) |[8(57.1) |5.906 (1.888,18.477) | .002 *
sustained
head injury No 213 24 (11.3) |[189(88.7) |1
Close to 190 |[12(6.3) |178(93.7) |1
average
(80%)
Slightly raised | 24 10 (41.7) |14(58.3) | 10.595 0.000*
Externalizing | (1096pop) (3.897,28.804)
score High & Very | 13 8(61.5) |5(385) | 23.733(6.725, 0.000*
High (5%pop) 83.756)
Close to | 39 1(2.6) 38(97.4) |1
average
Internalizing | (80%)
score Slightly raised | 99 9 (9.1) 90 (90.9) |3.80 (0.465,31.047) | 0.213*
(10%pop)
High & Very | 89 20 (22.5) |69 (77.5) |11.014 (1.42,85.305) | 0.022*
High (5%pop)
Close to | 158 |7 (4.4) 151 (95.6) | 1
average
Total (80%)
Difficulty Slightly raised | 37 7(18.9) |[30(81.1) |5.033(1.645,15.403) | 0.005*
Score (10%pop)
High & Very | 32 16 (50) | 16 (52) 21.57(7.726,60.232)
High (5%pop) 0.000*
ODD score | Yes 32 10 (31.2) |22(68.8) |3.977 (1.651,9.580)
No 195 |20(10.3) |175(89.7) |1 0.002*

*(p<0.25) variables which have statistically significant associated with ADHD in the bivariable logistic

regression analysis
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5.7.2 Multivariate logistic analysis

Consequently, multivariable logistic regression analysis was done, and the following variables were found to be
significantly associated (P <0.05). Child age (AOR= 3.395, 95 % CI (1.054, 10.93)), Maternal illness during
pregnancy (AOR= 0.241, 95% CI (0.072,0.802)), maternal substance use during pregnancy (AOR= 0.321, 95%
Cl1(0.112,0.925)), externalizing score for slightly raised and high & very high score (AOR=4.302, 95 % CI (1.104,
16.773) and AOR=8.336, 95 % CI (1.259,55.177), respectively and TDS for slightly raised and high & very high
score AOR= 3.465, 95% ClI (0.979,12.263) and AOR= 4.965, 95% CI (1.0023,24.101) respectively are factors
found to be significantly associated with ADHD in this study. The following table shows the result THE

multivariable regression analyses.

Table 8 Bivariate and multivariate logistic regression analysis of factors associated with ADHD among
children and adolescents (age 5-14 years) in public hospitals in Addis Ababa, 2023 (p-value <0.05)

ADHD
Variables Yes=30 |No=297 | COR (95%CI) | AOR (95%CI) P-
N (%) N (%) value
Child age
5—9 years 12 (9.7) | 112(90.3) | 1 1
10 — 14 years 18 (17.5) | 85(82.5) | 1.976(0.903,4.324) | 3.395(1.054,10.93) | 0.04*
Maternal substance use
during pregnancy
Yes 13(23.6) | 42(76.4) | 2.822(1.270,6.272) | 3.896(1.201, 12.637) | 0.024*
No 17 (9.9) 155 (90.1) |1 1
Maternal medical illness
during pregnancy
Yes 8(26.7) |24(12.2) |2.621(1.050,6.544) | 4.704 (1.285,17.213) | 0.019*
No 22(73.3) | 173 (87.8) | 1 1
Child sustained head injury
Yes 6(42.9) |[8(57.1) |5.906 (1.88,18.477) | 2.992(0.510, 17.567) | 0.225
No 24(11.3) | 189 (88.7) 1 1
Baby cried immediately.
No 10 (76.2) |32(23.8) |2.578 (1.104,6.021) | 3.062 (0.924, 10.143) | 0.067
Yes 20(10.8) | 165(89.2) | 1
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Externalizing score 0.029
Close to average (80% po) | 12 (6.3) 178 (93.7) | 1 1
Slightly raised. (10% pop) | 10 (41.7) | 14(58.3) | 23.733(6.725,83.76) | 2.612 (0.567, 12.032) | 0.218*
High& VeryHigh (10%pop) | 8 (61.5) 5(38.5) ]0.595(3.897,28.804) | 20.768(2.227,193.64) | 0.008*
Total Difficulty score 0.016
Close to average (80% pop) | 7 (4.4) 151 (95.6) | 1 1
Slightly raised. (10% pop) | 7 (18.9) | 30(81.1) | 5.033 (1.645,15.40) | 7.477 (1.705,32.78) 0.008*
High & VeryHigh (10% pop) | 16 (50) 16 (52) 21.571(7.726,60.23) | 8.107 (1.355, 48.49) | 0.022*

*(P <0.05) variables which were independently associated with ADHD in multivariate analysis

6 Discussion

This study revealed that the overall prevalence of ADHD in the PROPDs and ophthalmology outpatient
departments at the 3 public hospitals in Addis Ababa between the ages of 5 — 14 years was 13.21 %. The factors
that were significantly associated with the occurrence of ADHD were: the presence of maternal medical
complications during pregnancy, history of head injury to the child, maternal substance use during pregnancy,

presence of externalizing signs, and having an increased TDS.

6.1 Prevalence of ADHD among children and adolescents (5-14 years)

The total prevalence of ADHD in this study (13.21%) is nearly similar to the findings done in North-eastern
Ethiopia, in a community-based study which was 13 % (23), Jimma (13.7%) (23), Southwest Ethiopia (9.9%)
(22) and in studies done in Menoufia Governorate- Egypt (9.3%) (6), in school setups in Uganda (11.7%) (47),
Botswana (12.3%) (32), Nigeria (12.4%) (48), and India (11.8%) (49).

The prevalence of this study is slightly higher than that of the other hospital-based study which was done in the
West Shewa zone which was 8.4 % (7). This discrepancy may be due to the difference in the sociodemographic.
The current prevalence is also slightly raised from studies done at community setups like in Girja district (7.3%)
(21) and also from studies conducted in other parts of the world like in the rural area of northern India (6.34%)
and Shahrud- Iran (4.4%) (50, 51). This difference may be due to the difference in the study setting and also a
difference in the study participants' age which included preschoolers and also age 6-12 years. Also, the prevalence
of this study was higher than a systematic review and a meta-analysis of studies that investigated the prevalence

of ADHD in Africa from three electronic databases which reported (7.47%) (20).
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In contrast, this finding is lower than the study done in Amman- Jordan (27.7%), and Egypt (21.1%) (30, 52)
where the difference may be due to the difference in the study setting and methodological differences.
Concerning the subtypes of ADHD, the result of this study shows that ADHD predominantly impulsive type had
a higher occurrence of (5.3%) compared to the other subtypes, inattention and combined, which both had 4 %
occurrence. This result is different from other studies which shows that the combined subtype is the most prevalent
and at times the inattentive ones were shifting among the three subtypes is observed based on the reporting type
(33).

Regarding the distribution of ADHD within genders, the occurrence of ADHD was seen higher in female
participants (14.7%) than in males with all the 3 subtypes being higher than the males in our study. Some
researches indicate that ADHD is overlooked and underdiagnosed or delayed diagnosed in girls because of their
fewer behavioral problems, less noticeable symptoms of inattention, and gender bias (53). However, our result is
different from studies done in West Shewa, Girja district, Southwest Ethiopia, and Northeastern Ethiopia (7, 21-
23) and from abroad studies done in Egypt, Jordan, and India (50, 54, 55), which all showed higher occurrence in

male gender.

6.2 Factors affecting ADHD among children and adolescents (5-14 years)

It was found in this study that in early adolescence age 10- 14 years, the occurrence of ADHD is increased by a
factor of 3.4 (95% CI (1.054, 10.93), as compared to children aged 5- 9 years. This result is consistent with the
findings from the centers for disease control and prevention (CDC) where the prevalence of ADHD in the age
group of 12-17 years was higher than those of age 6 — 11 years (56).

We found that maternal complications that happen during pregnancy are factors significantly associated with the
occurrence of ADHD (p-value = 0.02, AOR= 0.241(0.072,0.802)). This result is similar to the studies done in
West Shewa and Uganda where perinatal complications were significantly associated with ADHD (7, 47).
Moreover, the externalizing score from the SDQ rating scale is significantly associated with the occurrence of
ADHD in this study especially when the score of the scale is in the slightly raised level (p-value= 0.218) and the
high & very high level (0.008). The odds of having ADHD were increased by 2.612 (95% CI (0.567, 12.032))
when the score was in the slightly raised level and almost by 20.768 (95% CI (2.227,193.64)) when the score is
in the high & very high level. This scale is a measure of the sum of conduct and hyperactivity score that a child
or adolescent may have. A higher externalizing score indicates more externalizing problems, such as hyperactivity,
conduct problems, social problems and oppositional defiance. This result is in line with studies that disclose that

children with ADHD also have high rates of co-occurring externalizing and internalizing psychopathologies. A
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study done in Europe implies that ADHD-related hyperactivity and impulsivity are more likely to have an impact
on the externalization symptoms experienced by ADHD patients (57).

TDS, which is a measure of emotional and behavioral problems, has also been shown to be strongly associated
with ADHD occurrence in this study. The odds of having a slightly raised score in those with ADHD increases
by a factor of 7.477 (95% CI (1.705,32.78)) and by 8.107 (95% CI(1.355, 48.49)) for having a high and a very
high score of TDS, which is also supported by other studies where TDS was significantly higher in children with
ADHD than in children without ADHD in Britain (58, 59).

Maternal substance use during pregnancy is also found to have a strong association with the occurrence of ADHD
in children and adolescents (p-value=0.035, AOR= 0.321 (0.112,0.925)). This is consistent with the results of

earlier research conducted in southwest Ethiopia, Norway, and South Korea (22, 60, 61).

7. Strength and Limitations

Even though the study was institution-based, it was multicentered and included children and adolescents of various
ages, increasing its representativeness. The most important variables, such as detailed maternal, neonatal, and
childhood health conditions, were addressed. Standardized instruments were used to assess both the prevalence of
ADHD and also factors that might be associated with it.

However, the use of only the parent rating scale of the standardized tool may not capture the full range of
symptoms and impairments that children with disruptive behavior disorders may exhibit in different settings, such
as school or peer groups. There may be recall bias when it comes to some variables like maternal and neonatal
factors. Also, Because of the cross-sectional nature of our study, it is not possible to determine a causal association
between ADHD and related variables. Moreover, the fact that SPHMMC has a separate child and adolescent
psychiatry OPD (CAPOPD) may decrease the number of children with ADHD at PROPD as they will be triaged
to CAPOPD directly which may give a false low prevalence.

8. Conclusion and recommendations

8.1 Conclusions

ADHD is prevalent among children attending OPDs at different Hospitals in Addis Ababa. It is also significantly
associated with maternal complications during pregnancy, maternal substance use during pregnancy, child
sustaining head injury, externalizing signs, and behavioral problems. This data demonstrates that ADHD is

unquestionably a significant public health concern that needs to be given thorough consideration.
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8.2 Recommendations

Our research explains several variables linked to ADHD in children and adolescents and advocates for

comprehensive therapies to deal with the problem. Here are some recommendations for different stakeholders

according to the findings of the current study.

Ministry of Health and Policymakers

Develop national guidelines and policies: Considering the prevalence of the condition, hospitals, Addis
Ababa Health Bureau, and MOH should create a structured system for the effective screening, diagnosis,
and management of such a group of population.

Support research and evaluation: Conduct further research on ADHD and evaluate the effectiveness of

interventions.

Health care professionals

Promoting awareness: Considering a slightly higher report of the hyperactive-impulsive subtype of
ADHD, it might be warranted that it could be because parents and caregivers notice the inattentive and
combined subtype less frequently. Thus, it might be important to increase the awareness of the different
presentations of this disease in the community for a better understanding of the condition.

Integrate screening and interventions: Findings of the current study suggest that the occurrence of ADHD
in non-neurological or non-psychiatric clinics is significant. So other health professionals in their
respective fields should know about the disease for them to fully assess their patient's condition and
provide them with the necessary management or even referral to the respective bodies.

The study showed that a great deal of the participants who fulfilled the criteria for ADHD also had a great
association with increased externalizing signs and difficulty scores. This tells us that hyperactivity, conduct
problems and social problems are parts and parcels of this condition and so mental health professionals
should increase their awareness of the cooccurrence of these conditions for effective management of these

patients also future researchers might investigate the extent of its burden.

For Researchers

Because the use of only the parent rating scale of the standardized tool (in this study) may not capture the
full range of symptoms and impairments that children with disruptive behavior disorders may exhibit in
different settings, such as school or peer groups, future researchers are recommended to using both the
parent and teacher-rated DBD scales which may provide a more comprehensive and accurate assessment
of the child’s functioning and needs.
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10. Annexes

Annex |- Information Sheet
Introduction:

Greetings, you are being asked to participate in a study which assesses the prevalence of ADHD and associated
factors in children and adolescents at Saint Paul’s hospital millennium medical college. You were selected because
your child has visited the pediatrics regular OPD and child and adolescent psychiatric OPD on the selected time
frame of the study.

Please listen carefully and feel free to ask any questions you may have to the investigator.

Purpose of the study: To assess the prevalence of ADHD and associated factors in children and adolescents at
SPHMMC, Ras Desta Memorial hospital and Menillik Referral Hospital.

Procedure: Formal letter will be obtained from research and ethic committee of SPHMMC and Written informed
consent will be obtained from each respondent just prior to the actual data collection. If you agree to this study,
you will be asked questions including important things about your child.

Risks: there is no anticipated risk of participation and acceptance, or refusal will not affect any further care.
Benefits: It will help us to know the prevalence of ADHD and associated factors among children and adolescents
attending outpatient services at SPHMMC, Ras Desta Memorial hospital and Menillik Referral Hospital. and will
guide us to act accordingly.

Confidentiality: The study will be anonymous, findings will be strictly confidential, and your child’s
identification will not be mentioned. All information will be kept on a password protected computer.

Payment: You will not receive any payment for your participation except gratitude.

Right to refuse or withdraw: You may refuse any time to participate in the study and can withdraw your consent
for the data gathered to be used.

Principal investigator: Etsub Amha — telephone number +251911726647
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Annex II: Consent Form
Dear participant: [ am I am collecting data and I am an investigator from

SPHMMC, who is conducting a study on the prevalence of ADHD and associated factors among children and
adolescents attending outpatient services at pediatrics units at SPHMMC, Ras Desta Memorial Hospital and
Menillik Referral Hospital, Addis Ababa, Ethiopia, 2023 GC for partial fulfillment of specialty in psychiatry. You
are selected randomly, and your child’s participation is very important in investigating the prevalence of ADHD
among children and adolescents at SPHMMC, Ras Desta Memorial Hospital and Menillik Referral Hospital. So
here are some questions for you to answer which are important for the study. For your participation in this study,
no payment will be granted, or no special privilege given to you. Besides, you’re not obligated to answer any
question which you do not wish to answer. If you feel discomfort responding to any of the questions about your
child, please feel free to jump in any time you wish. Filling out the questionnaire will take about 20- 30 minutes.
The information that you give will be kept confidential and won’t be accessed by a third party; only be used for

research purposes.

Therefore, would you agree to participate in this study? 1.Yes 2. No

Signature:

Phone number: (Optional)

Thanks for your participation!
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Annex- llI- Questionnaire

English version

Part I: General and Socio-demographic characteristics

S.N | Questions Response option Remark
1 Age of child year (s)
2 Age of  mother years
(during childbirth)
3 Age of father (during years
childbirth)
4 Birth order 1) First child
2) Second or above
5 Sex of child 1) Male
2) Female
6 Mother educational | 1) unable to read and write
level 2) Read and write only.
3) Primary education.
4) Secondary education.
5) Higher education and above
7 Paternal educational | 1) unable to read and write
level 2) Read and write only.
3) Primary education.
4) Secondary education.
5) Higher education and above
8 Mother Occupational | 1) Government employee
status 2) Private employee
3) Unemployed
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S.N | Questions Response options Remarks
9 Paternal 1) Government employee
occupational status 2) Private employee
3) Unemployed
10 Parents marital 1) Married
status 2) Divorced
3) widowed
4) separated
5) single
11 Living 1) Together
circumstances of 2) separated
parents
12 Family size 1) 2 -5 persons
2) Above 5 persons
13 Residence 1) urban
2) rural
14 Family income birr per month
15 Child living with 1) Parents

2) Single parent
3) grandparents
4) relatives

5) foster child
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Part Il: Maternal and infant factors

Child factors YES NO

1.child complication during/after delivery

if yes please describe:

2.child exposure to insecticide/herbicide during pregnancy

3. did the child seem skinny right after delivery

if yes please specify the birth weight : (Kg)

4.was the child exclusively breast fed during the first 6 months of life

if NO describe he’s/her’s feeding style

5.has the child been exposed to significant head injury since birth

6.current history of psychiatric or medical disorder in the child

If YES please specify the disorder

7. on average what amount of time does your child spend in a day seeing a television or phone

screen?

8. do you have any concern about your child’s speech or communication?

Maternal factors Yes No

1.is maternal neurological or psychological disorder present

If yes please specify

2. did the mother have any complications during pregnancy

If yes please specify

3. did the mother have any complications during delivery

if yes please specify

4. was the mode of delivery SVD

6.maternal age at the time of pregnancy years

7.history of taking drugs during pregnancy

8. did the mother drink alcohol during pregnancy

9. did the mother smoke cigarette during pregnancy
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Part llI: Disruptive Behavior Disorder rating scale

Child's Name: Form Completed by:

Parent / Teacher DBD Rating Scale

Grade: Date of Birth: Sex: Date

. __ Completed
Check the column that best describes your'this chiid. Please write DK next to any items for which you

don know the answer.

Notat | Justa | Pretty | Very
Al | Litte | Much | Much

often interrupts of intrudes on others (e.g.. bulls INto Conversations or games)

has run away from home ovemnight at least twice while living in parental or parental surogate home (or once
without returning for a lengthy period)

ofien argues with aduts

mmnmmam«wwmo.e..'m'm

often initiates physical fights with other members of his or her household

has been physically cruel 10 people

ofien taks excessively

has stoen Aems of nontrvial vale without CONfronting a wictm (€ g . shopifing. DXt wehou! breaking and
entering forgery)

IS often easidy distracted by extraneous stimull

often engages in physically dangerous activities without considering possible consequences (not for the
purpose of thell-seeking), €.9., runs into street without looking

often truant from school, beginning before age 13 years

often fiogets with hands or feet or squirms in seat

IS oftén spaetul o vindictive

often Swears or uses obscene language

AR B S b i B bl Bl Bl b

often blames others for his of her mistakes or misbehavior

has Geiberately Gestroyed others' property (other than by fire setirg)

EEEEEEEE

often actively defies of refuses 10 comply with adults' requests of rules

often does not seem 10 ksten when spoken to directly

=TT =] =]
“w

~ofien intazes physical fights with OIers Who G0 Nl Ive In his of her hoUSENGid (€.9.. peers al School of In the

. often shifts from one uncompleted activity to another

often has aficulty playing Of engaging In leisure activibes quiety

__ofen fais 10 give CIose attention 10 0etals Or Makes careless Mistakes in SChoONVOrk, WOrk, Of Other aciivibes

. _Is often angry and resentiul

. often leaves seat in classroom o in other situations in which remaining seated is expected

s ofien touchy or easily annoyed by ohers

often does not foliow through on instructions and fails 1o finish schoolwork, chores, or dutes in the workplace
(not due 10 oppositional behavior or fallure 10 understand instructions)

. often loses temper

" often has GRcUlly SUSLaming allention In 1asks Of pidy actvies

~ often has Gfficully awaiting tum

=

has forced someone Nto sexual activy

. Often bulles, threatens, of intimidales others

s often “on the go” or ofen acts as if "driven by a motor”

: often loses things necessary for tasks or activities (e.g.. toys, school assignments., penciis, books, or 100ls)

. often runs about or cimbs excessively in situations in which it is inappropriate (in adoiescents or adulls, may

be limited 1o subjective feelings of restiessness)

has been physically cruel to animals

often avoids, Gisiikes, O IS reluctant 10 engage In 1asks thal require sustained mental efort (Such as
schoolwork or homework)

often stays out at night despite parental prohibitions, beginning before age 13 years

often deliberately annoys peopie

has stolen while confronting 2 victim (e.g., mugging, purse Snaiching. extorson, armed robdery)

has Osiberately engaged in e selling with the Intenton of CAuS™g Senous 0amage

often has affcully Organizing 1asks and aciivites

has broken into someone else's house, bulaing, or car

BEEBEEEIEE

is often forgetiul in dady activities

. has used a weapon that can cause senous physical harm to others (¢.g., a bat, brick. broken bottie, knife,

gun)

POE St B
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Part IV: Strength and Difficulty Questionnaire (P/T 4-14)

fmTNeS Lhay 15T  oomed

a)4-l7
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PECT:: 971 NIDT (IFAI° ACINT QU OLI® aPHCUS AT PUILAT (LOPAATRE AUAT® PHCHET 0°LTFAT AP9® aPAn (LAMY
LLASA:: NOhPT P LAMT aPAd ABP QAT AL0T OLF ORI (HILCO- PTIPUCT Hoey PARD- Y PAPTOF QUS (HovAht Lu<d::
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A7t Y-

e/t

azcar
Aoyt -

A AAT APTF 9T Laie PO TP PaT

LAPUWPHAFIPUP AT NEFT CAT 10°/7F: K38 (1) ACE: ao80T ALTAI A TTAOT®

A LI S0 U2 havao™y D90 APATANTY LAN/TAAT

AANT AZT PADYLATY TIC OPAN LILANF 0T (RTL0AT a0 @F: h\CAOE D)

Al L ANI° FGKBG VNGAT 10 /ST (R VLA LNV VLALLANTE LOVFOTCIIAT L)
FEOTFE QOLDLA DL DLAT)

ALLANFIATLANTIC LI LANTANTE ANFO/P PoondF ANC1LE AADAAT

OPPA W 10 /SFE AN LH APEPTLOCRT ISR T? PLCIN/FLCINTF

QA A 1IC LAINTAIATE QW LH FF FA® LAANPA/LANNI A

QD +28FF heFt @LI° AT We/heT L2850 L0 T
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FIPE-mNATE LaCTHIA T THHAT

0L AL T4 ALF AADAAT

Al L hAAT AZTF OC £LALAAALALANT OLI TANFTIEY AN LY PALN/FAPAT

A L L0 AGLATY AL LATI: Lhd-PA/Lh4-FADLI® NI NP Loomi

OPPA NAAT AST FOJETT AAD-AAT

APAN VAM/VAQ, LOFTSATTILEI LI N8 0 AR Ae$789°
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hAAT AT AP hAPEPT OC (PAR- L9000 -1000TF
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Ambharic version

NI 2/C Ae-N ATPY RNAA = N&N @i PATHA TB8NA hAS PAMLLA AOPF PEUL LS +9L
NPT Adean/gp pgRcgec an/8 ANAN, 175 U N8N NHU TRCIRC AL +AFL ATRUR ATRINTH AT PIRLIRG GATY
NART AT NF81PTF AL ANAT PR TFAAT PRATRC AP FMN ATIDPT A8 UT° A4 hJAs PUF HHME
PATLFT ATDP ja-:: OPALR NTRF NALE P PRATRC M FmN hoH ML IH AP/ ARGRM+T P P
NHUF® TPhTLF AST ATALR TUNLP AT NIANTP FICF Nh&ME Ui APHIAM mt+PA: U mTT 7AN,
AT PO 89T AT ARTRL MG AR AT A4 AhAT &+ Mbm > BFLPAx

PAE NHU MG AL PARA+E @AM PACAP @rAL j@k: AATPATE AT ACH MBI AR PARAMNTFU- gRy9D
RRIF FOC REFLIP: ATEID NOAE PIT° ARIF MPIR REFEPHID PR 1Y NAATPEC MG T FOA JRLML AL
AR NE+E 1N haem NACAP 62L& PATFA O-ND DBAD- AR NEA NTRYE +TE PhATRC FRLARL L84 JA
NP5+ AL NMATENT OPF NACKP AL TULCA o719 ALYF +8%F PAGR: NHU MG+ AR PAYAMT 93 1F a-go
ANt AT ADAN NN ACYT MAMLPIF PaRPaDm AT ATYTIR AD: ARAMIR: ATRPTTR T NARDLPT
MAMT ALTNENPHIR: WA ACAP &L AT UHNP AT AMNHE DT ABLE M- AR +AAGTR::

ARCNP NATAAPT NHU MGF +AFLTF LNPT PARIAL Ok MONF AAPTH: A OMLE 20-25 L PORL B
AUT NHU MG AL ATPA+E NEATF PAIRIRYF LLCTPT NPA AL OOL IR LPCNFA: NH.PID A28 ANANPT
IRARPT ATRAM EME PN

P+MLmMm TP ABN ATRY R TRA: etsubamha@ymail.com

NPA PMLE AL APATE EPLE 1P AP-wmvemn- Y — $7

92 PHATE MLI1M RCI°
PATSY EHT ATNN 28U AT IRCIPC TEENT ARIR AMRA+E LT PFAU:E NTRIFM-9 kT PAR7TARY
PMG A4t AAM NG| AT PARIAA TN AT8AT +2 & FAU-:

P+Ata £CM ¢


mailto:etsubamha@ymail.com

N8N 40N PATFA TENA DA N 5 AT ANN 14 AT PA ABT AL PRAJPC dBFmN AG +HORE
NPT Y AT TF P+HIE
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PmLE ALY 9219 AT NERI ACTIME NV MEIR MPHCHS ARt PMLAM NMAATE ALAT OOHCHET
NI FAt APID AN NAMT 24854 ANAPT P AM-T ARAN AS/AE+ NASGT NENT Bt MR NHYL O
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paegg PrhAN,

1.ht+am
2.1MC

1.14

N NP NP N APT Ak

2-5
>5

1.15

AB M@/m hagyIC 1w,

1.h@AET oC
2.NR1E MAE IC

3.NHaRE: oC
4.NTM L9

49
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