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Abstract 

Background Elimination disorder occurs in children over the age of normal toileting who continue to have an inabil-
ity to control urination or feces, either during the day, at night, or both. Paediatric elimination disorders are not well 
understood by parents, teachers, medical professionals, mental health practitioners, and researchers. Hence, this study 
aimed to assess the magnitude of elimination disorder and associated factors among children and Adolescents aged 
5–14 years old at Wolaita Sodo University Comprehensive Specialized Hospital, South Ethiopia, in 2022.

Method A hospital-based cross-sectional study was conducted from September 22 to November 22, 2022, at Wolaita 
Sodo University Comprehensive Specialized Hospital. A systematic random sampling technique was employed 
to select 423 study subjects. The data were gathered using a structured, face-to-face interviewer-administered ques-
tionnaire. The development of the symptom score for dysfunctional elimination syndrome of Vancouver question-
naires was used to screen for elimination disorders. Logistic regression model was used to determine the association 
between the outcome and independent variables. A 95% CI and Odds ratio with corresponding p-value < 0.05 were 
used to determine the predictors of the outcome variable.

Result The overall magnitude of elimination disorder among children and Adolescents age 5–14 in this study was (n 
70, 16.8%); in boys (n 47, 17.3%) and girls (n 23, 15.75%). The prevalence of enuresis was (n 64, 15.3%), encopresis 
(n 15, 3.6%), both enuresis and encopresis, or combined elimination disorder (n 9, 2.2%). Age 9–11 years (AOR = 3.2, 
95%CI:1.09, 9.43), family size four and above (AOR = 3.4, 95%CI:1.78, 6.56), family history of elimination disorder 
(AOR = 3.9, 95%CI:2.12, 7.45), emotional problem (AOR = 2.2, 95%CI:1.18, 4.05), hyperactive problem (AOR = 3.8, 
95%CI:1.83, 7.83), low toilet training skills (AOR = 5.9, 95%CI:2.61, 13.33), bad parenting practices, were poor supervi-
sion (AOR = 4.4, 95%CI 1.29, 14.69) were significantly associated with elimination disorder.

Conclusion and recommendation In this study, approximately one in five children and adolescents had an elimi-
nation disorder. Younger age, family size four and above, positive family history of elimination disorder, presence 
of emotional and hyperactive problems, bad parenting practices, and low toilet training skills were factors associ-
ated with elimination disorders. Therefore, preventative, etiological, and therapeutic measure, early toilet training, 
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Introduction
Elimination disorders (ED) include enuresis, the repeated 
passing of urine during the day or night into inappropri-
ate places with a frequency of at least twice a week for at 
least 3 consecutive months in children older than 5 years 
of age, or encopresis, which is an involuntary or inten-
tional repeated passage of feces into inappropriate places. 
At least one such event occurs each month for at least 
3 months for children older than 4 years [1]. The occur-
rence is not attributed to any underlying anatomic or 
neurologic abnormalities and cannot be the direct effect 
of a substance’s [2].

Elimination disorder has been found to be prevalent 
worldwide; it affects around 0.7 percent to 29.6 percent 
of the paediatric population. Daytime urinary inconti-
nence at age 7 varies from 6.3 to 9.0%; about 10% to 20% 
of 7–year-olds get their beds wet on a regular basis; and 
the magnitude of encopresis among the paediatric popu-
lation ranges from 0.3 to 8% of children in Western soci-
ety [3–6].

Elimination disorder leads to social, family, and psy-
chological problems. The problem impacts the lives of 
children and adolescents and puts them at risk for social 
isolation, peer conflict, teasing, and classroom chal-
lenges. As a result, children and adolescents with elimi-
nation disorders often suffer from low self-esteem and 
psychological problems. But in so many other areas of 
human life, the scientific approach to human waste elimi-
nation disorders has dramatically reduced the meanings 
attributed to them and almost all of the problems they 
can cause [7, 8].

Parents and teachers are poorly informed about bar-
riers to paediatric elimination disorder; as a result, its 
magnitude is under reported, and children and adoles-
cents with elimination disorder are less understood by 
medical and mental health professionals [9, 10]. Despite 
its serious effects on children, adolescents, families, and 
society, the magnitude of elimination disorder is poorly 
understood due to limited research on it [8]. Further-
more, the prevalence of enuresis and encopresis is rarely 
studied in developing countries, despite the fact that 
there are factors in these countries that could affect it 
[11]. Studying the prevalence and associated factors of 
elimination disorder has critical input to good physical 
function and outcomes in children and adolescents [7]. 
Moreover, up to the level of the researchers search and 

knowledge, there is a lack of adequate information about 
elimination disorders among the paediatric population in 
Ethiopia. So, the current study aimed to assess elimina-
tion disorder and its associated factors among children 
and adolescents aged 5–14 years old attending the paedi-
atric outpatient Clinic at Wolaita Sodo University Com-
prehensive Specialized Hospital in Wolaita Sodo, South 
Ethiopia.

Methods and materials
Study area and period
A study was conducted at Wolaita Sodo University Com-
prehensive Specialized Hospital (WSUCSH) from Sep-
tember 22 to November 22, 2022. The hospital is located 
in Wolaita Sodo town, 329 km south of Addis Ababa, the 
capital city. The hospital delivers different medical ser-
vices for outpatients, emergency patients, and inpatients 
for approximately 450–500 patients per day, and the 
total service coverage of the hospital is about more than 
3 million people in its catchment areas. The paediatric 
department has six major wings: paediatric outpatient, 
paediatric Emergency (admission and outpatient unit), 
Neonatal Intensive Care Unit, paediatric surgical admis-
sion ward, paediatric medical admission ward, and stabi-
lization center unit.

Study design
A hospital-based cross-sectional study design was 
conducted.

Population
All children and adolescents ages 5–14 who attended 
WSUCSH Paediatric outpatient department services 
during the data collection period were included in the 
study. Children and adolescents who were critically ill to 
the extent of being unable to communicate during data 
collection and who had known anatomical abnormalities 
of the urinary tract or bowel due to medical (biogenic or 
neurological) causes were excluded from the study.

Sampling technique and procedure
The required sample size for this study was determined 
by using a single population proportion formula with the 
following assumption: estimated prevalence (P) of elimi-
nation disorder at 50%, as there is a lack of published 
studies that show the magnitude and associated factors 

supportive parenting practices, screening for children’s and adolescents’ behavioral problems, and elimination disor-
ders need attention to reduce the effect of the problem.
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of elimination disorder in Ethiopia, a 95% confidence 
interval (CI), a 5% margin of error (W), and a 10% non-
response rate. Accordingly, the final sample size was 423. 
A systematic random sampling technique was used to 
select the study participants. To select the desired sam-
ple, the average number of paediatric patients who vis-
ited the paediatric outpatient department within the last 
three months before the study was identified from the 
client registration. On the basis of this, the expected cli-
ent flow rate during the study period was estimated to 
be 2350. Then the sampling interval (k) was calculated 
by dividing the expected number of patients visiting the 
unit during the study period (N) by the determined sam-
ple size (n) of respondents, and it was found to be 5. The 
lottery method was used to select the first subject from 
interval 1−K, and then every K interval of the sample was 
selected up to collect the required sample size.

Study variable
The dependent variable was Elimination disorder, and 
the independent variables were socio-demographic char-
acteristics (child sex, child age, ethnicity, religion, resi-
dence, child educational level, family marital status, and 
parent’s educational level, parental occupation, living cir-
cumstances of the child, family size, and family average 
monthly income). Clinical and biological factors of chil-
dren and their mothers (maternal substance use, family 
history of elimination disorder, terms of pregnancy, route 
of delivery, duration of labor, snoring, and child exclusive 
breastfeeding method during the first 6  months), Psy-
chosocial factors (history of post-traumatic or stressful 
events, child’s difficult behavior (behavioral problems, 
hyperactivity, conduct, and emotional problems), parent-
ing practices [good (positive) parenting and bad parent-
ing (inconsistent discipline and poor supervision), toilet 
training skill (low, medium, and high), and method to 
assist child’s elimination problem (Punishment as disci-
pline and giving sugary beverage)].

Data collection instrument
Development of Symptom Score for Dysfunctional 
Elimination Syndrome (DSSDES)
The presence of elimination disorder among children and 
adolescents aged 5–14 years old was assessed using a new 
valid Development of Symptom Score for Dysfunctional 
Elimination Syndrome (DSSDES) tool. The question-
naire contained two measures in which Vancouver/DSS/ 
and DES questioners had a 14-item condition-specific 
measure to evaluate symptoms of bladder or enuresis 
(items 1–10) and bowel dysfunction or encopresis (items 
11–13). The last item, number 14, which evaluates the 
difficulty of the measurement but is not used to assess 
elimination disorder since it evaluates how easy it was to 

answer the item number 1–13 questions, for this reason, 
the tool recommends excluding it during scoring, and all 
remaining items are weighted equally. All item responses 
are scored using a 5-point Likert scale, with scores rang-
ing from 0 (no complaints) to 4 (severe symptoms). Total 
scores range from 0 to 52, with a cutoff score of ≥ 11 for 
the DSSDES of Vancouver questioners with a sensitivity 
of 80% and a specificity of 91% have the ability to detect 
paediatric elimination disorders [12]. The presence of 
enuresis was assessed by a cutoff score ≥ 8.5 for items 1 
to 10 in the DSSDES of Vancouver questioners, which 
is adopted and validated from the dysfunctional voiding 
symptom score (DVISS) [13] and encopresis was assessed 
by using a cutoff score ≥ 3.5 for items 11 to 13 in the DSS-
DES of Vancouver questioners, which is adopted and 
validated from the parental questionnaire on enuresis 
and urinary incontinence, PQ_EnU [14]. The presence of 
nocturnal and diurnal enuresis is assessed by the DSM-5 
definition as wetting at night or during the day with a fre-
quency of at least twice a week for at least three consecu-
tive months [15]. The DSSDES Rating Scale was pretested 
for reliability in the current study setting and was found 
to be easily understood by the participants with internal 
consistency (Cronbach’s alpha = 0.86).

Strengths and Difficulties Questionnaire Parent Report 
(SDQ‑PR)
Children and adolescents with difficult behavioral prob-
lems were assessed by the strengths and difficulties 
questionnaire parent report (SDQ-PR). It has 25 items 
subdivided into five subscales of five items each, which 
measure hyperactivity, emotional symptoms, conduct 
problem symptoms, interpersonal relationships, and 
pro-social behavior. A 25-item 3-point Likert scale with 
a total score of 0–40 without a pro-social behavioral sub-
scale ‘Somewhat true’ is always scored as 1, but the scor-
ing of not True’ and certainly True’ varies with the item. 
Without the pro-social behavioral subscale, the overall 
optimum cutoff point ≥ 17 of the SDQ-PR has the ability 
to screen behavioral problems with sensitivity of 70.96% 
and specificity of 69.15%, and the optimum cutoff score 
for subscales is ≥ 7 for hyperactive-inattentive prob-
lems, ≥ 4 for conduct, and ≥ 5 for emotional problems 
[16]. The SDQ-PR rating scale was pretested for reliabil-
ity in our setup and was found to have internal consist-
ency (Cronbach’s alpha = 0.79).

Child Trauma Screening Questionnaire (CTSQ)
Children’s and adolescents trauma was assessed by the 
CTSQ. The CTSQ assesses re-experiencing (5 items) and 
hyper-arousal symptoms (5 items). The response was yes 
(scored 1) or no (scored 0) to whether they have expe-
rienced the symptoms since the event, and an optimal 
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cutoff score of ≥ 5 was derived as providing the best pre-
diction of whether children and adolescents have trauma 
[17]. In the current study setting the internal consistency 
of Cronbach’s alpha for the scale was 0.76.

Alabama Parenting Questionnaire APQ‑9
Child and adolescent parenting practices were assessed 
by the APQ-9. It has three items chosen for each of the 
factors of good parenting (positive) and bad parenting 
(inconsistent discipline and poor supervision). APQ-9 
item 5-point Likert scale: never (1), almost never (2), 
sometimes (3), often (4), always (5). Mean scores of 4.48 
and above indicate good parenting and bad parenting 
(mean scores of 2.73 to 4.48 indicate inconsistent disci-
pline, and mean scores of 1 to 2.73 indicate poor super-
vision) [18]. In our setup, the internal consistency of 
Cronbach’s alpha was 0.871.

Paediatric‑assessment‑tool/toilet 
training/‑for‑issuing‑of‑products
Toilet training skills for children and adolescents were 
assessed by the paediatric assessment tool for toilet train-
ing skills for the issuing of products. The tool has 11 
items with different Likert scales, which are scored as fol-
lows: score ≥ 30 has low toilet training skill; score 17–29 
has medium toilet training skill; score ≤ 16 has high toilet 
training skill [19]. The internal consistency of Cronbach’s 
alpha in the current study was 0.799. Other question-
naires adopted from previous studies for possible associ-
ated factors related to elimination disorder were methods 
to assist children with elimination disorder, socio-demo-
graphic variables, and biological or clinical factors 
included [20, 21].

Data collection procedure
Data were collected from parents for children aged 5 
to 8 years, and from children and adolescents aged 9 to 
14  years, a structured face-to-face interviewer-adminis-
tered questionnaire was used. Data were collected by six 
trained Bachelor of Science degree holders in psychiatry 
and supervised by two Mental Health specialists.

Data quality management
The questionnaire was first prepared in English, trans-
lated into Amharic and Wolaita, and then re-translated 
into English by experts in all three languages, including 
mental health specialists, to check its consistency. Two 
days of training were given for data collectors and super-
visors. Reliability of tools was checked, and a pre-test was 
conducted for 5% (n = 22) of the sample size at Humbbo 
Tebela primary hospital, 20 km away from the study area, 
to identify potential problems in data collection tools and 
modification of the questionnaires. Regular supervision 

and support were given to data collectors by the super-
visors and principal investigator. Data was checked for 
completeness and consistency by supervisors and prin-
cipal investigators on a daily basis during data collection 
time.

Data processing, analysis and presentation
Data were entered into Epi Data Version 4.6 and analyzed 
using SPSS version 25 statistical software; descriptive 
statistics were used to describe the sample character-
istics and assess the magnitude of ED. Multicollinearity 
was checked by the variance inflation factor (VIF < 2), 
which indicates that independent variables are not cor-
related to each other or there is no Multicollinearity and 
the selected model was a good logistic regression model 
fit, since the Hosmer–Lemeshow goodness-of-fit P-value 
was 0.58 it is greater than 0.05. The association between 
independent variables and the outcome variable was 
investigated using logistic regression analysis. Variables 
with a p-value < 0.25 in bivariate binary logistic regres-
sion analysis were entered into multivariable logistic 
regression analysis and variables with a p-value < 0.05 in 
multivariable logistic regression analysis were considered 
to have a significant association. A 95% CI and Odds ratio 
with corresponding p-value < 0.05 were used to deter-
mine the predictors of the outcome variable.

Result
Socio‑demographic characteristics of participants
A total of 423 children and adolescents were invited to 
participate in the study, and 417 completed the inter-
view with a response rate of 98.6%. Out of the total par-
ticipants (n 271, 65%) were males, and the educational 
level of children and adolescents (n 270, 64.7%) was pri-
mary school and above. The mean age of participants 
was 8.3  years, with a standard deviation of (SD + 2.31). 
Regarding the living circumstances of kids (n 297, 71.2%), 
they were living with their parents, and half of partici-
pants (n 214, 51.3%) live in a family size of less than four 
(Table 1).

Clinical or biological factors of participants
Nearly three-quarters of the study participants (n 315, 
75.5%) had a full-term pregnancy, and greater than half 
of participants (n 243, 58.3%) had duration of labor less 
than ten hours. In this study (n 122, 29.3%), participants 
had a family history of elimination disorder (Table 2).

Psychosocial related factors of participants
Just over a third of study participants (n 154, 36.9%) were 
exposed to traumatic life events, and among children and 
adolescents who were exposed to traumatic situations 
(n 73, 17.5%), they had post-traumatic stress problems. 
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Table 1 Socio-demographic and family related characteristics of children and adolescents age 5–14 year old attending paediatric 
outpatient, at Wolaita sodo university comprehensive specialized hospital, Wolaita sodo, south Ethiopia, 2022

a Others religion (7th day Adventist, Catholic)
b Ethnicity (Gamo, Konso, Hadiya, Kambata, Maraqo)

Variable Category Frequency Percentage (%)

Age 5–8 year old 247 59.2

9–11 year old 113 27.1

12–14 year old 57 13.7

Child sex Male 271 65.0

Female 146 35.0

Residency Urban 241 57.8

Rural 176 42.2

Religion Orthodox 124 29.7

Muslim 64 15.3

Protestant 185 44.4

Othersa 44 10.6

Ethnicity Wolaita 287 68.8

Amhara 56 13.4

Gurage 38 9.1

Oromo 13 3.1

Othersb 23 5.5

Educational level of child Kindergarten (KG) 147 35.3

Primary and above 270 64.7

Currently living With parents 297 71.2

Steep parents 62 14.9

Residential institution 30 7.2

Gordian 28 6.7

Family size < 4 214 51.3

≥ 4 203 48.7

Occupation of parents Government employ 144 34.5

Private 54 12.9

Merchant 64 15.3

Farmer 62 14.9

Housewife 19 4.6

Unemployed 35 8.4

Daily labor 39 9.4

Educational status of parents Illiterate 84 20.1

Primary school 182 43.6

High school and above 151 36.2

Parents marital status Married 298 71.5

Divorced 48 11.5

Separated 37 8.9

Widowed 23 5.5

Single 11 2.6

Average family monthly income < 1000 61 14.6

1000–2500 60 14.4

2500–3400 70 16.8

≥ 3400 226 54.2
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Participants parents think that out of 417 participants, 
children and adolescents (n 172, 41.2%) have elimina-
tion problems, and in order to improve their elimination 
problems, parents have tried limiting food and fluids (n 
62, 14.9%), washing their own clothes as punishment (n 
50, 12%), and giving sugary beverages as rewards (n 99, 
23.7%). Among the participants, children and adolescents 
(n 137, 32.9%) had emotional problems and (n 73, 17.5%) 
had hyperactive problems. Regarding parenting prac-
tices (n 42, 10.1%), there were good (positive) parenting 
practices and bad parenting practices were (n 113, 27.1%) 
inconsistent discipline, and (n 262, 62.8%) poor super-
vision. Out of the total participants, children and ado-
lescents (n 262, 62.8%) had high toilet training skills; (n 
88, 21.1%), had medium toilet training skills; and (n 67, 
16.1%) had low toilet training skills (Table 3).

Magnitude of elimination disorder
Magnitude of overall elimination disorder among chil-
dren and adolescents age 5–14 year old was (n 70, 16.8%) 
with 95%CI [13.3, 20.7] (Fig. 1).

Description of elimination disorder domains
Elimination disorder has two domains, which are enure-
sis and encopresis. Overall prevalence of enuresis was (n 
64, 15.3%) and encopresis (n 15, 3.6%), both enuresis and 
encopresis or combined elimination disorder (n 9, 2.2%) 
among children and adolescents (Fig. 2).

Description of elimination disorder by sex and age 
of participants
In this study, out of 417 participants, the total magni-
tude of elimination disorder was higher in boys (n 47, 
17.3%) and girls (n 23, 15.75%). Similarly (n 35, 14.2%) in 
age 5–8 year old, (n 29, 25.6%) in age 9–11 year old, and 
(n 6, 10.5%) in 12–14 year old children and adolescents 
(Fig. 3).

Description of Nocturnal and Diurnal enuresis by age 
of participants
In this study, Enuresis was the most common elimi-
nation disorder; nocturnal enuresis was higher than 
diurnal enuresis, and its magnitude decreased as 
age increased. In this study, the total prevalence of 

Table 2 Clinical or biological factors of children and adolescents aged 5–14 year old attending paediatric outpatient in Wolaita sodo 
university comprehensive specialized hospital, Wolaita sodo, south Ethiopia, 2022

a Others substance (shesha, cannabis, opioids)

Variable Category Frequency Percentage (%)

Period of gestation Full term 315 75.5

Pre-term 75 18.0

Post term 27 6.5

Duration of labour < 10 h 243 58.3

≥ 10 h 174 41.7

Mode of delivery Normal vaginal 311 74.6

Vacuum delivery 60 14.4

Cesarean-section 46 11.0

Child exclusive breastfeeding method first six month Bottle only 90 21.6

Breast and bottle 327 78.4

Maternal substance use Yes 110 26.4

No 307 73.6

Alcohol Yes 43 10.3

No 374 89.7

Cigarette Yes 13 3.1

No 404 96.9

Khat Yes 32 7.7

No 385 92.3

Othersa Yes 26 6.2

No 391 93.8

Family history of elimination disorder Yes 122 29.3

No 295 70.7

Does child have snoring Yes 188 45.1

No 229 54.9
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Nocturnal enuresis was (n 57, 13.7%); [Nocturnal enu-
resis in age 5–8  years (n 33, 13.4%), 9–11  years (n 18, 
7.3%), and 12–14 years (n 6,2.4%)]. and Diurnal enure-
sis (n 13, 3.1%); [Diurnal enuresis in age 5–8  years (n 
10, 4.05%), 9–11 years (n 2, 0.8%), and 12–14 years (n 1, 
0.4%)] (Fig. 4).

Factors associated with elimination disorder
Table  4 represents bivariable analysis of socio-demo-
graphic and family related factors and Table  5 repre-
sents bivariable analysis of clinical, psychosocial and 
family related factors. In the current study younger age 
9–11  year old, children and adolescents living in fam-
ily size of four and above, family history of elimination 
disorder, children and adolescents had emotional and 
hyperactive problem, bad parenting practices were poor 
supervision, low toilet training skill were significantly 
associated with elimination disorder (Table 6).

Table 3 Psychosocial characteristics of respondents and their children and adolescents age 5–14 year old attending paediatric 
outpatient, at Wolaita sodo university comprehensive specialized hospital, Wolaita sodo, south, Ethiopia 2022

Variable Category Frequency Percentage (%)

Do you have experienced accidents or stress full life events any? Yes 154 36.9

No 263 63.1

Child post-traumatic stress problem Yes 73 17.5

No 344 82.5

Child behavioral problem Yes 117 28.1

No 300 71.9

Child emotional problem Yes 137 32.9

No 280 67.1

Child conduct problem Yes 89 21.3

No 328 78.7

Child hyperactive problem Yes 73 17.5

No 344 82.5

Parenting practices of child Positive parenting 42 10.1

Inconsistent-discipline 113 27.1

Poor supervision 262 62.8

Do you think your child had elimination problem? Yes 172 41.2

No 245 58.8

Clap and belt child to punishment Yes 61 14.6

No 356 85.4

Restrict food and fluid to assist Yes 62 14.9

No 355 85.1

Wash own cloth to punishment Yes 50 12

No 367 88

Giving sugary beverages to assist child elimination problem Yes 99 23.7

No 318 76.3

Child toilet training skill High 262 62.8

Medium 88 21.1

Low 67 16.1

16.8%

83.2%

Elimination disorder

No elimination disorder

Fig. 1 Magnitude of elimination disorder among children 
and adolescents age 5–14 year old attending paediatric outpatient 
at Wolaita Sodo university comprehensive specialized hospital, 
Wolaita sodo, south Ethiopia 2022
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Discussion
In this study, the total magnitude of elimination disor-
ders was 16.8%, which is consistent with a similar study 
conducted in Germany (14.8%), Australia (18.2%), Egypt 
(15.7%) and Kenya (14.5%) [22–25]. However, the magni-
tude of elimination disorder in this study is higher than 
the studies conducted in Iran (5.4%), the United States 
(4.45%), and Hong Kong (3.1%) [26–28]. The possible 
reason for the difference between the Iran study and the 
current study is that the former was done in the com-
munity among children age 6–18  years and used the 

Kiddie-Schedule for Affective Disorders and Schizophre-
nia for School-Age Children—Present and Lifetime Ver-
sion (K-SADS-PL DSM-IV) to discriminate elimination 
disorders, whereas the present study is hospital-based 
among children and adolescents aged 5–14  years and 
used the DSSDES tool and DSM-5 to identify elimination 
disorders. Furthermore, differences between the United 
States study and the present study might be explained by 
differences in the data collection tools employed, as they 
used a computerized version of the Diagnostic Interview 
Schedule for Children (C-DISC 4.0) to detect elimination 
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Fig. 2 Description of elimination disorder domains among children and adolescents age 5–14 year old attending paediatric outpatient at Wolaita 
Sodo university comprehensive specialized hospital, Wolaita sodo, south Ethiopia 2022
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disorder, and their ages ranged from 8 to 11 years. Fur-
thermore, the Hong Kong study differed from this one in 
that it was conducted in a school setting and used only 
symptoms criteria to differentiate elimination disorders, 
such as frequency of wetting or soling. However, this 
study applied standard instruments, the DSSDES tool 
and the DSM-5, to detect elimination disorder.

The magnitude of elimination disorder found in this 
study is lower than studies conducted in southern Brazil 
(35.2%), China (59%), and Korea (46.4%), covering both 

enuresis and encopresis [29–31]. The difference between 
the study conducted in southern Brazil and the present 
study might be that the former was performed by using 
DVISS to measure elimination disorder among 580 sam-
ples of children in an urban community; however, the 
present study is conducted in a hospital setting among 
417 samples and uses different tools to identify elimi-
nation disorder. Additionally, the difference between 
China and our study could be that the former was per-
formed by using pediatric dysfunctional voiding scales to 

Table 4 Bivariable analysis of socio-demographic and family related factors of children and adolescents aged 5–14 year old attending 
paediatric outpatient at Wolaita sodo university comprehensive specialized hospital, Wolaita sodo, south Ethiopia 2022

* Factors that have association at p-value < 0.25 1 = reference category

Variable Category Elimination disorder COR (95% CI) P‑value

Yes n (%) No n (%)

Age of child 5–8 year 35 (14.2%) 212 (85.8%) 1.4 (0.56, 3.52) 0.47

9–11 year 29 (25.6%) 84 (74.4%) 2.9 (1.14, 7.55) 0.026*

12–14 year 6 (10.5%) 51 (89.5%) 1 1

Child sex Male 47 (17.3%) 224 (82.7%) 1.1 (0.65, 1.93) 0.68

Female 23 (15.75%) 123 (84.25%) 1 1

Residency Urban 29 (12%) 212 (88%) 1 1

Rural 41 (23.3%) 135 (76.7%) 2.2 (1.32, 3.74) 0.003*

Educational level of child Kindergarten (KG) 29 (19.7%) 118 (80.3%) 1.4 (0.81, 2.32) 0.23*

Primary and above 41 (15.2%) 229 (84.8%) 1 1

Currently living With parents 49 (16.5%) 248 (83.5%) 1 1

Steep parents 8 (12.9%) 54 (87.1%) 0.75 (0.34, 1.67) 0.48

Residential institution 6 (20%) 24 (80%) 1.3 (0.49, 3.26) 0.63

Guardian 7 (25%) 21 (75%) 1.7 (0.68, 4.18) 0.26

Family size < 4 25 (11.7%) 189 (88.3%) 1 1

≥ 4 45 (22.2%) 158 (77.8%) 2.2 (1.26, 3.67) 0.005*

Occupation of parents Government 28 (19.4%) 116 (80.4%) 1 1

Private 9 (16.7%) 45 (83.3%) 0.83 (0.36, 1.89) 0.65

Merchant 12 (18.75%) 52 (81.25%) 0.96 (0.45, 2.03) 0.9

Farmer 6 (9.67%) 56 (90.3%) 0.4 (0.17, 1.13) 0.09*

Housewife 5 (26.3%) 14 (73.7%) 1.4 (0.49, 4.45) 0.48

Unemployed 5 (14.3%) 30 (85.7%) 0.69 (0.25, 1.94) 0.48

Daily labor 5 (12.8%) 34 (87.2%) 0.6 (0.22, 1.69) 0.34

Educational level of parents Illiterate 13 (15.5%) 71 (84.5%) 0.88 (0.43, 1.82) 0.73

Primary school 31 (17%) 151 (83%) 0.98 (0.56, 1.75) 0.96

High school and above 26 (17.2%) 125 (82.8%) 1 1

Parental marital status Married 48 (16%) 250 (84%) 1 1

Divorced 5 (10.4%) 43 (89.6%) 0.61 (0.23, 1.61) 0.3

Separated 7 (18.9%) 30 (81.1%) 1.2 (0.51, 2.93) 0.7

Widowed 5 (21.7%) 18 (78.3%) 1.4 (0.51, 4.08) 0.49

Single 5 (45.5%) 6 (54.5%) 4.3 (1.27, 14.8) 0.019*

Average family income < 1000 6 (9.84%) 55 (90.16%) 0.507 (0.204,1.26) 0.14*

1000–2500 8 (13.3%) 52 (86.7%) 0.72 (0.32, 1.62) 0.42

2500–3400 16 (22.85%) 54 (77.15%) 1.37 (0.72, 2.65) 0.34

≥ 3400 40 (17.7%) 186 (82.3%) 1 1
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Table 5 Bivariable analysis of clinical, psychosocial and family related factors of children and adolescents aged 5–14 year old 
attending paediatric outpatient at Wolaita sodo university comprehensive specialized hospital, Wolaita sodo, south Ethiopia 2022

Variable Category Elimination disorder COR (95% CI) P‑Value

Yes n (%) No n (%)

Gestational period Full term 51 (16.2%) 264 (83.8%) 1 1

Pre-term 14 (18.7%) 61 (81.3%) 1.18 (0.62, 2.28) 0.61

Post-term 5 (18.5%) 22 (81.5%) 1.17 (0.43, 3.25) 0.75

Duration of labour < 10 h 39 (16.1%) 204 (83.9%) 1 1

≥ 10 h 31 (17.8%) 143 (82.2%) 1.13 (0.67, 1.90) 0.63

Mode of delivery Normal vaginal 53 (17%) 258 (83%) 1 1

Vacuum 10 (16.7%) 50 (83.3%) 0.97 (0.46, 2.04) 0.94

Cesarean-section 7 (15.2%) 39 (84.8%) 0.87 (0.37, 2.06) 0.76

Exclusive breastfeeding method 1st 6 month Only bottle feeding 16 (17.7%) 74 (82.3%) 1.09 (0.59, 2.02) 0.78

Bottle and Breast-feeding 54 (16.5%) 273 (83.5%) 1 1

Maternal Substance use Yes 19 (17.3%) 91 (82.7%) 1.05 (0.59, 1.87) 0.87

No 51 (16.6%) 256 (83.4%) 1 1

Alcohol Yes 6 (13.9%) 37 (86.1%) 0.78 (0.32, 1.94 0.6

No 64 (17.1%) 310 (82.9%) 1 1

Cigarette Yes 2 (15.4%) 11 (84.6) 0.89 (0.19, 4.14 0.9

No 68 (16.8%) 336 (83.2%) 1 1

Khat Yes 7 (21.8%) 25 (78.2) 1.4 (0.59, 3.45) 0.43

No 63 (16.4%) 322 (83.6%) 1 1

Others Yes 6 (23%) 20 (77%) 1.5 (0.59, 3.96) 0.38

No 64 (16.4%) 327 (83.6%)

Family history of elimination disorder Yes 38 (31%) 84 (69%) 3.72 (2.19, 6.32) < 0.001*

No 32 (10.8%) 263 (89.2%) 1 1

Your child have snoring Yes 34 (18.1%) 154 (81.9%) 1.18 (0.71, 1.98) 0.52

No 36 (15.7%) 193 (84.3%) 1 1

Post-traumatic stress disorder Yes 14 (19.2%) 59 (80.8%) 1.2 (0.64, 2.34) 0.54

No 56 (16.3%) 288 (83, 7%) 1 1

Behavioral problem Yes 25 (21.4%) 92 (78.6%) 1.54 (0.89, 2.65) 0.12*

No 45 (15%) 255 (85%) 1 1

Emotional problem Yes 36 (26.3%) 101 (73.7%) 2.57 (1.53, 4.35) < 0.001*

No 34 (12%) 246 (88%) 1 1

Conduct problem Yes 13 (14.6%) 76 (85.4%) 0.81 (0.42, 1.56) 0.54

No 57 (17.4%) 271 (82.6%) 1 1

Hyperactive problem Yes 24 (32.9%) 49 (67.1%) 3.17 (1.78, 5.66) < 0.001*

No 46 (13.4%) 298 (86.6%) 1 1

Parenting practices of child Positive 5 (11.9%) 37 (88.1%) 1 1

Inconsistent discipline 8 (7.1%) 105 (92.9%) 0.56 (0.17, 1.83) 0.34

Poor supervision 57 (21.7%) 205 (78.3%) 2.1 (0.77, 5.47) 0.15*

Clap and belt the child Yes 13 (21.3%) 48 (78.7%) 1.4 (0.72, 2.79) 0.31

No 57 (16%) 299 (84%) 1 1

Restrict food and fluid Yes 12 (19.3%) 50 (80.7%) 1.2 (0.62, 2.45) 0.56

No 58 (16.3%) 297 (83.7%) 1 1

Wash own cloth Yes 11 (22%) 39 (78%) 1.5 (0.71, 3.04) 0.3

No 59 (16%) 308 (84%) 1 1

Giving sugary beverage Yes 20 (20.2%) 79 (79.8%) 1.3 (0.76, 2.41) 0.3

No 50 (15.7%) 268 (84.3%) 1 1

Child toilet training skill High 41 (15.6%) 221 (84.4%) 1 1

Medium 10 (11.4%) 78 (88.6%) 0.69 (0.33, 1.44) 0.33

Low 19 (28.4%) 48 (71.6%) 2.1 (1.14, 3.99) 0.018*
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measure the frequency of enuresis or encopresis to iden-
tify elimination disorders in 156 samples from 10 differ-
ent countries, whereas the present study collected 417 
participants from a single study area. Another possible 
difference between the Korea and current studies is that 
the former involved 19,240 children (5–13 years old), and 
elimination disorder was measured using dysfunctional 
voiding symptoms (DVSs) and abnormal bowel habits 
(ABHs). Whereas the current study is conducted in 417 
children (5–14  years old) and DSM-5 criteria are used 
to identify elimination disorder in addition to the Korea 
study.

In this study, younger age groups (9–11  years) were 
3.2 times more likely to have elimination disorder than 
older age groups (12–14  years), which is in line with 
studies conducted in Turkey, Iraq, and Santo Domingo, 
Dominican Republic [32–34]. For a number of reasons, 
an association between elimination disorder and age has 
been described. The most crucial reason was that as age 
increased, elimination disorders decreased. Furthermore, 
it appeared to be an elimination disorder related to age, 
psychological development, and physical development to 
achieve bladder and bowel control at the expected age [7, 
35]. According to evidence, elimination disorder drops 

by 20% in 5-year-old children and by 1–2% by the end 
of adolescence. The prevalence of enuresis was similarly 
found in this study: nocturnal enuresis in ages 5–8 was 
13.4%, 9–11 was 7.3%, 12–14 was 2.4%, and diurnal enu-
resis in ages 5–8 was 4.05%, 9–11 was 0.8%, and 12–14 
was 0.4%, with a mean age of 8.3 years. This is consistent 
with the study mentioned in the Synopsis of Psychiatry 
book, which reported that by age 7 years the prevalence 
was reported to be 15.2%, by age 10 the overall preva-
lence was reported to be 3%, and the rate drops dramati-
cally for teenagers aged 14 years, where the prevalence is 
only 1.5 percent [36]. Another possible explanation might 
be that children get better at understanding problems as 
they get older. However, younger kids have a harder time 
understanding how to rationally solve problems than 
older kids, which makes them less aware of elimination 
disorders and more likely to accept inappropriate urina-
tion or defecation as a solution to their problem rather 
than reporting their parents to obtain medical care [37].

Similarly, the odds of elimination disorder among chil-
dren and adolescents living in family sizes of four and 
above were 3.4 times higher than the odds in children 
and adolescents who reside in family sizes below four, 
which is in agreement with a study done in Turkish [38] 

Table 5 (continued)
* Factors that have association at p-value < 0.25 1 = reference category

Table 6 Multivariable analysis of factors associated with Elimination disorder among children and adolescents age 5–14 year old 
attending paediatric outpatient at Wolaita sodo university comprehensive specialized hospital, Wolaita sodo, south Ethiopia 2022

* Factors that have association at p-value < 0.05 on multivariable analysis, 1 = reference category

Variable Category Elimination disorder COR(95%CI) AOR (95% CI) P‑value

Yes n (%) No n (%)

Age 5–8 year 35 (14.2%) 212 (85.8%) 1.4 (0.56, 3.52) 1.06 (0.38, 2.98) 0.91

9-11 year 29 (25.6%) 84 (74.4%) 2.9 (1.14, 7.55) 3.2 (1.09, 9.43) 0.03*

12–14 year 6 (10.5%) 51 (89.5%) 1 1 1

Family size < 4 25 (11.7%) 189 (88.3%) 1 1 1

≥ 4 45 (22.2%) 158 (77.8%) 2.2 (1.26, 3.67) 3.4 (1.78, 6.56) < 0.001*

Family history of elimination disorder Yes 38 (31%) 84 (69%) 3.7 (2.19, 6.32) 3.9 (2.12, 7.45) < 0.001*

No 32 (10.8%) 263 (89.2%) 1 1 1

Emotional problem Yes 36 (26.3%) 101 (73.7%) 2.6 (1.53, 4.35) 2.2 (1.18, 4.05) 0.013*

No 34 (12%) 246 (88%) 1 1 1

Hyperactive problem Yes 24 (32.9%) 49 (67.1%) 3.2 (1.78, 5.66) 3.8 (1.83, 7.83) < 0.001*

No 46 (13.4%) 298 (86.6%) 1 1 1

Child parenting practice Positive 5 (11.9%) 37 (88.1%) 1 1 1

Inconsistent discipline 8 (7.1%) 105 (92.9%) 0.6 (0.17, 1.83) 0.93 (0.23, 3.70) 0.92

Poor supervision 57 (21.7%) 205 (78.3%) 2.1 (0.77, 5.47) 4.4 (1.29, 14.69) 0.018*

Child toilet training skill High 41 (15.6%) 221 (84.4%) 1 1 1

Medium 10 (11.4%) 78 (88.6%) 0.7 (0.33, 1.44) 1.2 (0.49, 2.78) 0.73

Low 19 (28.4%) 48 (71.6%) 2.1 (1.14, 3.99) 5.9 (2.61, 13.33) < 0.001*
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who discovered that the odds of elimination disorder 
were higher in children from large families than small 
families. This could be due to a lack of family support for 
the child or a child’s refusal to use the bathroom to sat-
isfy an unsatisfied psychological need due to family size, 
which exposes them to elimination disorders. Elimina-
tion disorder was also more common in larger families; 
the main reason may be the stress associated with jeal-
ousy and anxiety that exists in the family, where attention 
is diverted toward other relatives who live in the house 
[32, 39]. Furthermore, in large families, most family prob-
lems usually arise when there is a lot of conflict or ten-
sion for different reasons. In such families, children do 
not feel safe or secure. Such children tend to internalize 
their feelings and bottle them deep inside. It can lead to 
elimination disorders as they try to find a way to express 
themselves and release their suppressed emotions [40].

In this study, children and adolescents who have a fam-
ily history of elimination disorder were 3.9 times more 
likely to have this disorder than those who have no fam-
ily history of elimination disorder; this was also reported 
in previous studies conducted in Taiwan which explained 
that genetically parents who have this disorder increase 
the occurrence of this disorder in kids. Furthermore 
regions on chromosomes 8, 12, and 13 are associated 
with a higher risk of elimination disorder in children and 
adolescents [41].

According to the findings of this study, the odds of hav-
ing an elimination disorder were 2.2 times higher among 
children and adolescents who have emotional problems 
compared to those who do not. This finding was sup-
ported by previous studies conducted in Belgium and 
Iran [42, 43]. This association might be linked to elimi-
nation disorder because it can lead to embarrassment for 
the child or adolescents and disappointment for parents. 
Children and adolescents with emotional problems can 
have behavior problems that interfere with toilet training 
and refuse to use the bathroom, so children and adoles-
cents with ED are at higher risk for emotional problems 
[42–45]. Nevertheless, elimination disorder in children 
and adolescents with psychological disorders like emo-
tional problems is the most common, and vice versa [46, 
47].

This study observed that the odds of having elimina-
tion disorder were 3.8 times higher among children and 
adolescents who have hyperactive problems compared 
to those who have no hyperactive problems. This is in 
agreement with a study conducted in Germany [22]. One 
possible explanation for this association is that children 
and adolescents who have a hyperactive problem accept 
elimination disorder as a normal occurrence, and they 
sometimes have a reluctance to use the toilet room due 
to a preoccupation with play activities that may aggravate 

elimination symptoms or put them at high risk of devel-
oping elimination disorder [48, 49].

According to this study, the odds of having an elimi-
nation disorder were 4.4 times higher in children and 
adolescents who had bad parenting practices (poor 
supervision) than in those who had good (positive) par-
enting practices. This finding was similar to previous 
studies conducted in China and South Africa [50, 51]. 
One possible reason might be that children and adoles-
cents who have bad parenting practices (poor supervi-
sion) can experience parental corporal punishment in 
the form of hitting, punching, kicking, or beating. This 
can cause kids to be preoccupied with anxiety or fear in 
response to their parents’ poor parenting practices; as a 
result, the children and adolescents may have nightmares 
reliving terrifying trauma, which causes them to wake up 
suddenly and urinate or defecate in their bed or under-
wear. Furthermore, this makes them reluctant to report 
their elimination problem to their parents, putting them 
at high risk of developing an elimination disorder [38, 
50–52].

This study observed a significant association between 
elimination disorder and low toilet training skill; chil-
dren and adolescents with low toilet training skill were 
5.9 times more likely to have an elimination disorder than 
those with high toilet training skill. This finding was the 
same as that of a study conducted in Nigeria [53]. A pos-
sible explanation for this association might be that start-
ing toilet training skills without regard for the child’s 
emotional readiness or cooperation makes the child 
reluctant to learn toilet training methods, resulting in low 
toilet training skills, which puts the child and adolescents 
at high risk for elimination disorder [54, 55]. Also, maybe 
there was an incorrect toilet training method or child’s 
behavioral problems that can cause the child or adoles-
cents to attain low toilet training skill, which leads to 
significant physical and psychological consequences and 
persistent elimination symptoms, such as enuresis and 
encopresis [56, 57]. A child or adolescents will develop a 
sense of autonomy that will eventually lead them to the 
virtue of wellbeing if they are successfully skilled in toi-
let training within the appropriate years. Yet if the chil-
dren and adolescents are unable to do so, it may result 
in a psychological crisis of shame and doubt. These crises 
frequently cause embarrassment among peers and have 
been linked to psychological and elimination disorders in 
kids [58, 59].

Limitation of the study
This study is not without limitations; the use of non-
standardized questions to measure mental health care 
service delivery readiness may undermine confidence 
in the findings. The study utilized a small sample size, 
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which might impair the generalizability of the findings 
in other settings. The measurement of some variables is 
prone to recall bias. Though it is challenging to entirely 
avoid recall bias of such historical events using a cross-
sectional design, we attempted to mitigate this bias by 
providing training to the data collectors to phrase ques-
tions correctly, using prompts related to historical events, 
and allowing sufficient time for participants to think and 
respond. Finally, the limited funding did not allowed to 
reach all paediatric service wings like Intensive Care unit 
(ICU).

Conclusion and recommendation
This study revealed that 1 in 5 children and adolescents 
have an elimination disorder. Child age, large family size 
four and above, family history of elimination disorder, 
child and adolescents emotional and hyperactive prob-
lems, child and adolescents had bad parenting practices 
and low toilet training skill were identified as significant 
factors associated with elimination disorder. Therefore, 
as a paediatric public health issue, elimination disorder 
calls for intervention at all levels, including preventative, 
etiological, therapeutic, and curative. Furthermore, early 
toilet training, supportive parenting practices, screening 
for children’s and adolescents’ behavioral problems, and 
elimination disorders need attention to reduce the effect 
of the problem.

Abbreviations
ABH  Abnormal Bowel Habit
APQ  Alabama Parenting Questionnaire
CI  Confidence Interval
CSTQ  Child Trauma Screening Questionnaire
DSM-5  Diagnostic and Statistical Manual of Mental Disorders Fifth Edition
DSSDES  Development of Symptom Score for Dysfunctional Elimination 

syndrome
DVISS  Dysfunctional Voiding and Incontinence Symptoms Score
ED  Elimination Disorder
IRB  Institutional Review Board
OR  Odds Ratio
PQ_EnU  Parental Questionnaire Enuresis/Urinary Incontinence
SDQ-PR  Strength and Difficulty Questionnaire Parent Report
WSUCSH  Wolaita Sodo University Comprehensive Specialized Hospital

Acknowledgements
The authors would like to thank Jimma University for financial support and the 
study participants for providing study information.

Author contributions
TB developed the proposal, was extensively involved in the data analysis, 
interpreted the data, and wrote the draft manuscript. All authors revised the 
proposal, checked the data analysis, revised the manuscript, and read and 
approved the final manuscript.

Funding
This study was funded by Jimma University. Jimma University has no role in 
the design of the study, the collection, analysis, and interpretation of data, or 
the writing of the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding authors on reasonable request.

Declarations

Ethical approval and consent to participate
Ethical approval for this study was obtained from the Institutional Review 
Board (IRB) of Jimma University Institute of Health (Ref.No-JUIH/IRB/63/22). 
Written informed consent was obtained from all parents of children and 
adolescents participating, and the children and adolescents verbally agreed 
to participate. Children and adolescents who have elimination disorder after 
screening were linked to health care services for further treatment.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Wolaita Sodo University College of Health Science and Medicine, Wolaita 
Sodo, Ethiopia. 2 Department of Psychiatry, Faculty of Medical Sciences, Jimma 
University, Jimma, Ethiopia. 

Received: 23 July 2023   Accepted: 3 April 2024

References
 1. Ayres JL. Intellectual disability (Intellectual developmental disorder). The 

5-minute clinical consult standard 2016: Twenty Fourth Edition; 2015.
 2. Shaikh N, Hoberman A, Wise B, Kurs-Lasky M, Kearney D, Naylor S, 

Haralam MA, et al. Dysfunctional elimination syndrome: is it related to 
urinary tract infection or vesicoureteral reflux diagnosed early in life? 
Pediatrics. 2003;112(5):1134–7. https:// doi. org/ 10. 1542/ peds. 112.5. 1134.

 3. Haque M, Ellerstein NS, Gundy JH, Shelov SP, Weiss JC, Mcintire MS, et al. 
Perceptions of enuresis study: a collaborative study. Am J Dis Children. 
1981;135(9):809–11. https:// doi. org/ 10. 1001/ ARCHP EDI. 1981. 02130 33002 
1007.

 4. Mugie SM, Benninga MA, Di LC. Best practice & research clinical gastroen-
terology epidemiology of constipation in children and adults: a system-
atic review. Best Pract Res Clin Gastroenterol. 2011;25(1):3–18. https:// doi. 
org/ 10. 1016/j. bpg. 2010. 12. 010.

 5. Ritterband LM, Thorndike FP, Lord HR, Borowitz SM, Walker LS, Ingersoll 
KS, et al. An RCT of an internet intervention for pediatric encopresis with 
one-year follow-up. Clin Pract Pediatr Psychol. 2013;1(1):68–80. https:// 
doi. org/ 10. 1037/ cpp00 00007.

 6. Buckley BS, Lapitan MCM. International consultation on incontinence. 
Urology. 2010;76(2):265–70. https:// doi. org/ 10. 1016/j. urolo gy. 2009. 11. 
078.

 7. Shepard JA, Poler JR, Joseph E, Grabman JH. Evidence-based psychoso-
cial treatments for pediatric elimination disorders. J Clin Child Adolesc 
Psychol. 2017;46(6):767–97. https:// doi. org/ 10. 1080/ 15374 416. 2016. 
12473 56.

 8. Landefeld CS, Bowers BJ, Feld AD, Hartmann KE, Hoffman E. National 
Institutes of Health state-of-the-science conference statement: pre-
vention of fecal and urinary incontinence in adults. Ann Intern Med. 
2008;148(6):449–58. https:// doi. org/ 10. 7326/ 0003- 4819- 148-6- 20080 
3180- 00210.

 9. Foxman B, Valdez R, Burciaga B, Robert H. Childhood enuresis: prevalence, 
perceived impact, and prescribed treatments. Pediatrics. 1986;77(4):482–
7. https:// doi. org/ 10. 1542/ peds. 77.4. 482.

 10. Fishman L, Rappaport L, Schonwald A, Nurko S. Trends in referral to a sin-
gle encopresis clinic over 20 years. Pediatrics. 2003;111(5):604–7. https:// 
doi. org/ 10. 1542/ peds. 111.5. e604.

 11. Hackett R, Hackett L, Bhakta P, Gowers S. Enuresis and encopresis 
in a south Indian population of children. Child Care Health Dev. 
2001;27(1):35–46. https:// doi. org/ 10. 1046/j. 1365- 2214. 2001. 00157.x.

 12. Afshar K, Mirbagheri A, Scott H, Macneily AE. Development of a symptom 
score for dysfunctional elimination syndrome. J Urol. 2009;182(4):1939–
44. https:// doi. org/ 10. 1016/j. juro. 2009. 03. 009.

https://doi.org/10.1542/peds.112.5.1134
https://doi.org/10.1001/ARCHPEDI.1981.02130330021007
https://doi.org/10.1001/ARCHPEDI.1981.02130330021007
https://doi.org/10.1016/j.bpg.2010.12.010
https://doi.org/10.1016/j.bpg.2010.12.010
https://doi.org/10.1037/cpp0000007
https://doi.org/10.1037/cpp0000007
https://doi.org/10.1016/j.urology.2009.11.078
https://doi.org/10.1016/j.urology.2009.11.078
https://doi.org/10.1080/15374416.2016.1247356
https://doi.org/10.1080/15374416.2016.1247356
https://doi.org/10.7326/0003-4819-148-6-200803180-00210
https://doi.org/10.7326/0003-4819-148-6-200803180-00210
https://doi.org/10.1542/peds.77.4.482
https://doi.org/10.1542/peds.111.5.e604
https://doi.org/10.1542/peds.111.5.e604
https://doi.org/10.1046/j.1365-2214.2001.00157.x
https://doi.org/10.1016/j.juro.2009.03.009


Page 14 of 15Berhanu et al. Child and Adolescent Psychiatry and Mental Health           (2024) 18:52 

 13. Akbal CEM, Genc Y, Burgu B, Ozden E, Tekgul S. Dysfunctional voiding and 
incontinence scoring system: quantitative evaluation of incontinence 
symptoms in pediatric population. J Urol. 2005;173(3):969–73. https:// doi. 
org/ 10. 1097/ 01. ju. 00001 52183. 91888. f6.

 14. Niemczyk J, Schäfer S, Becker N, Equit M, Von Gontard A. Psycho-
metric properties of the “parental questionnaire: enuresis/urinary 
incontinence”(PQ-EnU). Neurourol Urodyn. 2018;37(7):2209–19. https:// 
doi. org/ 10. 1002/ nau. 23564.

 15. American Psychiatric Association, DSMTF, American Psychiatric Associa-
tion. Diagnostic and statistical manual of mental disorders: DSM-5, vol. 
5. 5th ed. Washington, DC: American psychiatric association; 2013. p. 
947–947.

 16. Wimbarti S, Siregar J, Oktaviana M, Astriningsih R. Strengths and difficul-
ties questionnaire parent report (SDQ-PR) as screening instrument of 
children mental health in Indonesia. Jurnal Psikologi. 2019;46(2):130–44. 
https:// doi. org/ 10. 22146/ jpsi. 46698.

 17. Charuvastra A, Goldfarb E, Petkova E, Cloitre M. Implementation of a 
screen and treat program for child posttraumatic stress disorder in a 
school setting after a school suicide. J Traum Stress. 2010;23(4):500–3. 
https:// doi. org/ 10. 1002/ jts. 20546.

 18. Liang J, Shou Y, Wang MC, Deng J, Luo J. Alabama Parenting Ques-
tionnaire-9: a reliability generalization meta-analysis. Psychol Assess. 
2021;33(10):940. https:// doi. org/ 10. 1037/ pas00 01031.

 19. Kaerts N, Van Hal G, Vermandel A, Wyndaele JJ. Readiness signs used to 
define the proper moment to start toilet training: a review of the litera-
ture. Neurourol Urodyn. 2012;31(4):437–40. https:// doi. org/ 10. 1002/ nau. 
21211.

 20. Shea C. Elimination disorders in children and adolescents. East Asian Arch 
Psychiatry. 2011;21(1):37–8.

 21. Dun Y, Li QR, Yu H, Bai Y, Song Z, Lei C, et al. Reliability and validity of 
the Chinese version of the kiddie-schedule for affective disorders and 
schizophrenia-present and lifetime version DSM-5 (K-SADS-PL-C DSM-5). 
J Affect Disord. 2022;317(7):2–78. https:// doi. org/ 10. 1016/j. jad. 2022. 08. 
062.

 22. Von Gontard A, Moritz AM, Freitag C. Association of attention deficit and 
elimination disorders at school entry: a population based study. JURO. 
2011;186(5):2027–32. https:// doi. org/ 10. 1016/j. juro. 2011. 07. 030.

 23. Sureshkumar P, Jones M, Caldwell PHY, Craig JC. Risk factors for nocturnal 
enuresis in school-age children. J Urol. 2009;182(6):2893–9. https:// doi. 
org/ 10. 1016/j. juro. 2009. 08. 060.

 24. Mohammed AH, Saleh AG, Al Zoheiry I. Frequency of bedwetting among 
primary school children in Benha city, Egypt. Egypt J Med Human Genet. 
2014;15(3):287–92. https:// doi. org/ 10. 1016/j. ejmhg. 2014. 01. 005.

 25. Nzamu, Irene M. Prevalence of nocturnal enuresis and associated factors 
among 6–14 year old children attending schools in a rural district in 
Kenya. Doctoral Thesis. University of Nairobi Library. 2012. http:// erepo 
sitory. uonbi. ac. ke: 8080/ xmlui/ handle/ 12345 6789/ 8320.

 26. Mohammadi MR, Hojjat SK, Ahmadi N, Alavi SS, Hooshyari Z, Khaleghi 
A, et al. Prevalence of elimination disorders and comorbid psychiatric 
disorders in Iranian children and adolescents. J Pediatr Rehabil Med. 
2021;14(1):19–29. https:// doi. org/ 10. 3233/ PRM- 190628.

 27. Shreeram S, He JP, Kalaydjian A, Brothers S, Merikangas KR. Prevalence of 
enuresis and its association with attention-deficit/hyperactivity disorder 
among US children: results from a nationally representative study. J Am 
Acad Child Adolesc Psychiatry. 2009;48(1):35–41. https:// doi. org/ 10. 1097/ 
CHI. 0b013 e3181 90045c.

 28. Yeung CK, Sreedhar BIJI, Sihoe JD, Sit FK, Lau J. Differences in character-
istics of nocturnal enuresis between children and adolescents: a critical 
appraisal from a large epidemiological study. BJU Int. 2006;97(5):1069–73. 
https:// doi. org/ 10. 1111/j. 1464- 410X. 2006. 06074.x.

 29. Mota DM, Victora CG, Hallal PC. Investigation of voiding dysfunction 
in a population-based sample of children aged 3 to 9 years. J Pediatr. 
2005;81:225–32. https:// doi. org/ 10. 1590/ S0021- 75572 00500 04000 09.

 30. Bower, Wendy F. Self-reported effect of childhood incontinence on qual-
ity of life. J Wound Ostomy Continence Nurs. 2008;35(6):617–21. https:// 
doi. org/ 10. 1097/ 01. WON. 00003 41476. 71685. 78.

 31. Epidemiologic A, Chung JM, Lee SD, Kang DII, Kwon DD, Kim KS, et al. An 
epidemiologic study of voiding and bowel habits in Korean children: a 
nationwide multicenter study. Urology. 2010;76(1):215–9. https:// doi. org/ 
10. 1016/j. urolo gy. 2009. 12. 022.

 32. Gür E, Turhan P, Can G, Akkus S, Sever L, Güzelöz S, et al. Enuresis: 
prevalence, risk factors and urinary pathology among school children in 
Istanbul. Turkey Pediatr Int. 2004;46(1):58–63. https:// doi. org/ 10. 1111/j. 
1442- 200X. 2004. 01824.x.

 33. Ali AM. Prevalence of enuresis in sample of Iraqi children. Iraqi J Med Sci. 
2012;10(1):3–8.

 34. Mejias SG, Ramphul K. Nocturnal enuresis in children from Santo 
Domingo, Dominican Republic: a questionnaire study of prevalence and 
risk factors. BMJ Paediatr Open. 2018;2(1):2–5.

 35. Joinson C, Heron J, Von Gontard A. Psychological problems in children 
with daytime wetting. Pediatrics. 2006;118(5):1985–93. https:// doi. org/ 10. 
1542/ peds. 2006- 0894.

 36. Sadock BJ. Kaplan & Sadock’s synopsis of psychiatry: behavioral sciences/
clinical psychiatry. 2015;2015(1472):648–655. https:// www. psych iatri st. 
com/ read- pdf/ 11671/

 37. Pardini, Dustin A, Fite PJ, Burke JD. Bidirectional associations between 
parenting practices and conduct problems in boys from childhood to 
adolescence: the moderating effect of age and African-American ethnic-
ity. J Abn Child Psychol. 2008;36(5):647–62. https:// doi. org/ 10. 1007/ 
s10802- 007- 9162-z.

 38. Alpaslan AH, Koçak U, Avci K, Güzel HI. Association between elimi-
nation disorders and abusive maternal attitudes. J For Legal Med. 
2016;100(40):22–7. https:// doi. org/ 10. 1016/j. jflm. 2016. 02. 004.

 39. Hanafin S. Sociodemographic factors associated with nocturnal enuresis. 
Br J Nurs. 1998;7(7):403–8. https:// doi. org/ 10. 12968/ bjon. 1998.7. 7. 403.

 40. Aymerich C, Pedruzo B, Pacho M, Herrero J, Laborda M, Bordenave M, 
et al. Relationship between elimination disorders and internalizing-exter-
nalizing problems in children: a systematic review and meta-analysis. 
JCPP Adv. 2023;3(3):12185. https:// doi. org/ 10. 1002/ jcv2. 12185.

 41. Wei CC, Wan L, Lin WY, Tsai FJ. Rs 6313 polymorphism in 5-hydroxy-
tryptamine receptor 2A gene association with polysymptomatic primary 
nocturnal enuresis. J Clin Lab Anal. 2010;24(6):371–5. https:// doi. org/ 10. 
1002/ jcla. 20386.

 42. Von Gontard A, Baeyens D, Van Hoecke E, Warzak WJ, Bachmann C. Psy-
chological and psychiatric issues in urinary and fecal incontinence. J Urol. 
2011;185(4):1432–7. https:// doi. org/ 10. 1016/j. juro. 2010. 11. 051.

 43. Hosseini A, Mirbazel A, Zeinali V, Hajipour M, Zahed G. Emotional, 
behavioral and social problems in children with fecal incontinence by 
Child Behavior Checklist (CBCL): a cross-sectional study. J Compr Pediatr. 
2022;13(3):130013. https:// doi. org/ 10. 5812/ compr eped- 130013.

 44. Çoban ÖG, Önder A, Adanır AS. Evaluation of elimination disorders in 
terms of emotional and behavioural problems. Psychiatry Clin Psychop-
harmacol. 2019;29(1):76–76.

 45. Fischel, Janet E, Wallis, Kate E. Enuresis and encopresis: the elimination 
disorders. In: Handbook of developmental psychopathology, vol. 28. 1st 
ed. Boston: Springer, US; 2014. p. 631–48. https:// doi. org/ 10. 1007/ 978-1- 
4614- 9608-3_ 32.

 46. Joinson C, Heron J, Butler U, Tea CS. Psychological differences between 
children with and without soiling problems. Pediatrics. 2006;117(5):1575–
84. https:// doi. org/ 10. 1542/ peds. 2005- 1773.

 47. Von Gontard A, Mattheus H, Sambach H, Breuer M, Hussong J, Kiefer 
K, et al. Behavioral comorbidity, overweight, and obesity in children 
with incontinence: an analysis of 1638 cases. Neurourol Urodyn. 
2020;39(7):1985–93. https:// doi. org/ 10. 1002/ nau. 24451.

 48. Anyanwu OU, Ibekwe RC, Orji ML. Nocturnal enuresis among Nigerian 
children and its association with sleep, behavior and school performance. 
Indian Pediatr. 2015;52(7):587–9.

 49. Robson WL, Jackson HP, Blackhurst D, Leung AK. Enuresis in children with 
attention-deficit hyperactivity disorder. Southern Med J. 1997;90(5):503–
5. https:// doi. org/ 10. 1097/ 00007 611- 19970 5000- 00007.

 50. Huang H, Wei J, Sharma S, Bao Y, Li F, Song J, et al. Prevalence and risk fac-
tors of nocturnal enuresis among children ages 5–12 years in Xi’an, China: 
a cross-sectional study. BMC Pediatr. 2020;20(305):1–8. https:// doi. org/ 10. 
1186/ s12887- 020- 02202-w.

 51. Fockema MW, Candy GP, Kruger D, Haffejee M. Enuresis in South African 
children: prevalence, associated factors and parental perception of treat-
ment. BJU Int. 2012;110(11):111–1120. https:// doi. org/ 10. 1111/j. 1464- 
410X. 2012. 11416.x.

 52. Runyan D. Child abuse and neglect by parents and other caregivers. 
World Rep Violence Health. 2002;46(1):64–6.

https://doi.org/10.1097/01.ju.0000152183.91888.f6
https://doi.org/10.1097/01.ju.0000152183.91888.f6
https://doi.org/10.1002/nau.23564
https://doi.org/10.1002/nau.23564
https://doi.org/10.22146/jpsi.46698
https://doi.org/10.1002/jts.20546
https://doi.org/10.1037/pas0001031
https://doi.org/10.1002/nau.21211
https://doi.org/10.1002/nau.21211
https://doi.org/10.1016/j.jad.2022.08.062
https://doi.org/10.1016/j.jad.2022.08.062
https://doi.org/10.1016/j.juro.2011.07.030
https://doi.org/10.1016/j.juro.2009.08.060
https://doi.org/10.1016/j.juro.2009.08.060
https://doi.org/10.1016/j.ejmhg.2014.01.005
http://erepository.uonbi.ac.ke:8080/xmlui/handle/123456789/8320
http://erepository.uonbi.ac.ke:8080/xmlui/handle/123456789/8320
https://doi.org/10.3233/PRM-190628
https://doi.org/10.1097/CHI.0b013e318190045c
https://doi.org/10.1097/CHI.0b013e318190045c
https://doi.org/10.1111/j.1464-410X.2006.06074.x
https://doi.org/10.1590/S0021-75572005000400009
https://doi.org/10.1097/01.WON.0000341476.71685.78
https://doi.org/10.1097/01.WON.0000341476.71685.78
https://doi.org/10.1016/j.urology.2009.12.022
https://doi.org/10.1016/j.urology.2009.12.022
https://doi.org/10.1111/j.1442-200X.2004.01824.x
https://doi.org/10.1111/j.1442-200X.2004.01824.x
https://doi.org/10.1542/peds.2006-0894
https://doi.org/10.1542/peds.2006-0894
https://www.psychiatrist.com/read-pdf/11671/
https://www.psychiatrist.com/read-pdf/11671/
https://doi.org/10.1007/s10802-007-9162-z
https://doi.org/10.1007/s10802-007-9162-z
https://doi.org/10.1016/j.jflm.2016.02.004
https://doi.org/10.12968/bjon.1998.7.7.403
https://doi.org/10.1002/jcv2.12185
https://doi.org/10.1002/jcla.20386
https://doi.org/10.1002/jcla.20386
https://doi.org/10.1016/j.juro.2010.11.051
https://doi.org/10.5812/compreped-130013
https://doi.org/10.1007/978-1-4614-9608-3_32
https://doi.org/10.1007/978-1-4614-9608-3_32
https://doi.org/10.1542/peds.2005-1773
https://doi.org/10.1002/nau.24451
https://doi.org/10.1097/00007611-199705000-00007
https://doi.org/10.1186/s12887-020-02202-w
https://doi.org/10.1186/s12887-020-02202-w
https://doi.org/10.1111/j.1464-410X.2012.11416.x
https://doi.org/10.1111/j.1464-410X.2012.11416.x


Page 15 of 15Berhanu et al. Child and Adolescent Psychiatry and Mental Health           (2024) 18:52  

 53. Lawal, Taslim O, Michael, Aliyu GC, Ibrahim. Toilet training and parental 
help-seeking behavior toward elimination disorders: our experience in 
a semi-urban setting. Med J. 2019;12(1):28–33. https:// doi. org/ 10. 4103/ 
mjdrd ypu. mjdrd ypu_ 43_ 18.

 54. Solarin AU, Nephrol C, Paed SA, Paed F, Olutekunbi OA, Paed F, et al. 
Toilet training practices in Nigerian children. South Afr J Child Health. 
2017;11(3):122–8. https:// doi. org/ 10. 7196/ SAJCH. 2017. v11i3. 1287.

 55. Lang ME. Among healthy children, what toilet-training strategy is most 
effective and prevents fewer adverse events (stool withholding and 
dysfunctional voiding)? Part B: clinical commentary. Paediatr Child Health. 
2008;13(3):203–4. https:// doi. org/ 10. 1093/ pch/ 13.3. 203.

 56. Polaha J, Warzak WJ, Dittmer-mcmahon K. Toilet training in primary care: 
current practice and recommendations from behavioral pediatrics. J Dev 
Behav Pediatr. 2002;23(6):424–9.

 57. Bakker E, Le Wyndae JJ. Changes in the toilet training of children during 
the last 60 years: the cause of an increase in lower urinary tract dysfunc-
tion? BJU Int. 2000;86(3):248–52. https:// doi. org/ 10. 1046/j. 1464- 410x. 
2000. 00737.x.

 58. Howe AC, Walker CE. Behavioral management of toilet training, enuresis, 
and encopresis. Pediatr Clin N Am. 1992;39(3):413–32. https:// doi. org/ 10. 
1016/ S0031- 3955(16) 38336-5.

 59. Grape HH, Dedering Å, Jonasson AF. Retest reliability of surface 
electromyography on the pelvic floor muscles. Neurourol Urodyn. 
2009;28(5):395–9. https:// doi. org/ 10. 1002/ nau. 20648.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.4103/mjdrdypu.mjdrdypu_43_18
https://doi.org/10.4103/mjdrdypu.mjdrdypu_43_18
https://doi.org/10.7196/SAJCH.2017.v11i3.1287
https://doi.org/10.1093/pch/13.3.203
https://doi.org/10.1046/j.1464-410x.2000.00737.x
https://doi.org/10.1046/j.1464-410x.2000.00737.x
https://doi.org/10.1016/S0031-3955(16)38336-5
https://doi.org/10.1016/S0031-3955(16)38336-5
https://doi.org/10.1002/nau.20648

	Elimination disorders and associated factors among children and adolescents age 5–14 year-old attending paediatric outpatient clinic at Wolaita Sodo University comprehensive specialized hospital, South Ethiopia
	Abstract 
	Background 
	Method 
	Result 
	Conclusion and recommendation 

	Introduction
	Methods and materials
	Study area and period
	Study design
	Population
	Sampling technique and procedure
	Study variable
	Data collection instrument
	Development of Symptom Score for Dysfunctional Elimination Syndrome (DSSDES)

	Strengths and Difficulties Questionnaire Parent Report (SDQ-PR)
	Child Trauma Screening Questionnaire (CTSQ)
	Alabama Parenting Questionnaire APQ-9
	Paediatric-assessment-tooltoilet training-for-issuing-of-products
	Data collection procedure
	Data quality management
	Data processing, analysis and presentation

	Result
	Socio-demographic characteristics of participants
	Clinical or biological factors of participants
	Psychosocial related factors of participants
	Magnitude of elimination disorder
	Description of elimination disorder domains
	Description of elimination disorder by sex and age of participants
	Description of Nocturnal and Diurnal enuresis by age of participants
	Factors associated with elimination disorder

	Discussion
	Limitation of the study
	Conclusion and recommendation
	Acknowledgements
	References


