
 

 

  

Vol: 9     Issue: 1     

DOI: doi.org/10.15218/edj.2026.3  16  

Dina Jawhar Butrus(1) , Asmaa Hazhar(1) , Aisha Hiwa(1) , Sakar Abdulsalam(1) , Iman Kakil(1) 

  

Mouth Breathing in Schoolchildren in Ankawa District: Symptoms, 
Risk Factors, and Orthodontic Implications in a Cross-Sectional 

Study with Home-Based Test Validation  

ABSTRACT 
Background and Objective: Mouth breathing is common in children and has been associated with a range of clin-
ical concerns. Early recognition may help orthodontists and other healthcare professionals identify and manage 
this condition.  
This study aimed to determine the prevalence of mouth breathing among school-aged children in the Ankawa 
district and to examine its associations with demographic factors, sleep-related symptoms, general well-being, 
and parent-reported school functioning.  
Methods: A cross-sectional school-based study was conducted among 270 primary schoolchildren using multi-
stage stratified cluster sampling.  Data were collected using a parent-completed questionnaire and a home-
based water retention screening test. Students were trained during school visits, and parents completed the 
questionnaire at home after providing written informed consent.  
Results: Based on the water retention screening test, 48% of the sample screened positive for mouth breathing.  
Children who retained water in their mouths for more than 3 minutes were classified as nasal breathers. Only 
15.9% were reported to habitually breathe through the mouth during the day, while 18.1% were reported to do 
so during sleep.  No statistically significant differences were found by age or sex (p > 0.05). However, a significant 
difference was observed between public and private school students (p < 0.05). A significant association was also 
found between positive screening test results and parent-reported teacher concern about the child's attention (p 
< 0.001).  
Conclusion: Mouth breathing was common in this sample of school-aged children.  Early recognition and in-
creased awareness may help support timely assessment and management of potential health, behavioral, and 
academic consequences.  
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INTRODUCTION  
Understanding the prevalence of mouth breathing 
goes beyond mere definition, requiring exploration 
of its underlying causes and broader implications. 
Recent studies have indicated that many students 
exhibit oral breathing patterns, with higher rates 
observed in public school settings.1 This finding 
suggests a potential association between socioeco-
nomic factors and respiratory health, indicating 
that vulnerable populations may warrant particular 
attention in assessment and follow‑up.2  Chronic 
mouth breathing is associated with significant long
-term consequences, including alterations in facial 
structure, dental malocclusions, and impaired qual-
ity of life. Therefore, early recognition and multi-
disciplinary management strategies are crucial 
components of care for children with this condi-
tion.3,4 

Mouth breathing is associated with considerable 
alterations in craniofacial morphology, encom-
passing Class II malocclusion, anterior open bite, 
and posterior crossbite.4,5 It increases facial height 
and the mandibular plane angle, in addition to 
modifications in cranial alignment.4,6 These chang-
es may exacerbate respiratory problems and are 
associated with further complications, highlighting 
the need for comprehensive evaluation and inter-
vention strategies that involve orthodontists, oto-
laryngologists, and other healthcare professionals.7 
Children with mouth breathing frequently present 
with obstructive sleep apnea, a condition that is 
known to aggravate systemic health complications 
and influence overall wellness.8 Sleep disorders 
are among the most commonly reported manifesta-
tions associated with mouth breathing, emphasis-
ing the imperative for interdisciplinary interven-
tion.9,10  
Effective management of mouth breathing requires 
collaboration among various healthcare profes-
sionals, including dentists, orthodontists, and ENT 
specialists, to ensure comprehensive patient care.9 
This collaborative approach addresses the immedi-
ate symptoms and targets the underlying causes, 
ensuring a holistic treatment plan that promotes 
long-term health and well-being for affected indi-
viduals. 
Timely identification and intervention are consid-
ered important components of care for children 
with mouth breathing and may support harmonious 
facial development and oral health. 5 
The adverse consequences of mouth breathing are 

well documented, though doubts remain about 
whether it is a primary etiological factor or a sec-
ondary adaptation to preexisting craniofacial ab-
normalities.4 This controversy highlights the com-
plexity of the condition and underscores the need 
for further research and interdisciplinary collabo-
ration to comprehend and address its multifaceted 
aspects. 
Despite its clinical relevance, there is a paucity of 
research from Erbil City, Iraq, evaluating the prev-
alence of mouth breathing and its associated risk 
factors. Global investigations suggest that approxi-
mately 10%-40% of children engage in mouth 
breathing. Environmental exposures, allergies, and 
anatomical anomalies such as enlarged adenoids or 
a deviated septum are considered risk factors.1,10 
In the Kurdistan Region of northern Iraq, environ-
mental and social determinants, including air pol-
lution, may be associated with a higher prevalence 
of mouth breathing; however, local data remain 
limited.11 This study aimed to determine the preva-
lence of mouth breathing among school-aged chil-
dren in the Ankawa district and to examine its as-
sociation with demographic factors, sleep quality, 
general well-being, and overall school perfor-
mance.  
 
METHODS 
This cross-sectional school-based study was con-
ducted from early to late March 2025 in the Anka-
wa district, north of Erbil City, in the Kurdistan 
Region of Iraq. A questionnaire was used to col-
lect data from school-aged children attending pri-
mary schools in the Ankawa district. The sampling 
method employed was multistage stratified cluster 
sampling. The target population was divided into 
two primary strata: public and private primary 
schools. Four schools were randomly selected 
from each stratum, creating clusters of public and 
private schools. The selected schools were then 
stratified by grade level, and grades 4 and 6 were 
chosen because they represent an important devel-
opmental stage, and students were considered able 
to complete the questionnaire process reliably with 
parental support. In the final stage, one class from 
each selected grade was randomly chosen, forming 
the final sampled clusters (Figure 1).  
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Sample Size 
A total of 270 completed questionnaires were in-
cluded in the final analysis.  The sample size was 
calculated using the StatCalc Module of Epi Info 
7, with a population size of 100,000 and a 95% 
confidence level. The absolute precision was set at 
5%, with an estimated prevalence rate of 24%, 
based on previous studies. 11,12 Given that the 
Ankawa district is part of Erbil city, it was as-
sumed that the prevalence rate would be similar. 
The estimated sample size was approximately 280 
participants after adjustment for finite population 
correction. The final sample size was set at 300 to 
account for an anticipated 5% non-response rate 
due to student absence on the day of administra-
tion. A total of 270 questionnaires were returned, 
resulting in a 90% response rate.  
Ethical Considerations 
Before data collection, approval was obtained 

from the district's Directorate of Primary Educa-
tion. The study was also approved by the Ortho-
dontic Department and the Scientific Research 
Ethics Committee at the College of Dentistry, 
Hawler Medical University, on March 9, 2025, 
with reference number 2425164. Written informed 
consent was obtained from the students' parents 
via an explanatory section at the end of the ques-
tionnaire, which required their signatures. Ques-
tionnaires without signed parental informed con-
sent were excluded from the study.  
Questionnaire Design 
After ethical approval was obtained, the question-
naire was developed in accordance with the 2015 
guidelines for the clinical recognition of mouth 
breathing.13 The questionnaires incorporated most 
of the questions suggested in the referenced paper, 
along with a water retention test. This test was 
used as a functional screening tool for assessing 

Figure 1. Flowchart showing the sampling method of the study 
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breathing patterns.14 Participants who could not 
retain water in their mouths for 3 minutes were 
classified as screening-positive for mouth breath-
ing, whereas those who maintained water for 
more than 3 minutes without swallowing were 
classified as nasal breathers. The questionnaire 
was designed to be completed by parents, and the 
symptoms, habits, medical history, environmental 
exposure, and school-related variables analysed in 
this study were therefore parent-reported.1 
Before the questionnaire was distributed, an or-
thodontist and a statistician carefully reviewed it 
to check that the questions were clear, relevant, 
and methodologically sound. Their input led to 
minor adjustments, making the questionnaire easi-
er to understand and more effective at capturing 
the information needed for the study.  
To improve the standardisation and consistency of 
the home-based water retention test, students were 
first thoroughly trained and supervised in class, 
where they practised measuring and accurately 
recording time. They then repeated the test at 
home, following the same standardised procedure, 
and recorded their results. This approach helped 
familiarise participants with the test protocol, 
minimising variability and enhancing the con-
sistency and accuracy of the home-based meas-
urements. 
Language and Sections 
The questionnaire was developed in three lan-
guages (English, Kurdish, and Arabic) to accom-
modate the diverse population and linguistic de-
mographics of school children in the Ankawa dis-
trict. It aimed to assess the prevalence of mouth 
breathing, associated risk factors, and its impact 
on students' health and daily activities using par-
ent-reported information together with the home-
based water retention test. The questionnaire con-
sisted of three main sections: demographic infor-
mation (age, sex, and socioeconomic status); par-
ent-reported symptoms and risk factors related to 
mouth breathing that could affect general and oral 
health, including sleep-related symptoms; and 
parent-reported school functioning. The last sec-
tion included the water retention test to be per-
formed at home, along with the written informed 
consent. In this study, mouth breathing status was 
determined primarily from the reported results of 
the water retention test, which was used as a 
screening tool.  Participants who retained water 
for less than 3 minutes were classified as positive 
on the mouth breathing screening test.15,16  Partici-

pants were instructed to complete the question-
naire at home with their parents, as many items 
relied on parental observation or parent-reported 
information known to them.  
Data Collection Process 
Data collection involved visits to all schools in-
cluded in the study, during which an explanatory 
presentation was provided to the selected students 
about the habit of mouth breathing, its symptoms, 
and potential complications to raise awareness of 
the issue. Students were also trained to perform 
the water-retention test at home to reduce errors 
from improper test execution. Following the 
presentation, paper-based questionnaires were dis-
tributed to students in their classrooms. Although 
the questionnaires were completed by participants 
and their parents, they were distributed under the 
supervision of the researcher and teachers to facil-
itate clarification and ensure uniform distribution 
and language selection. Data collection spanned 
three weeks, from the beginning to the end of 
March 2025. 
Exclusion Criteria 
Questionnaires without signed parental informed 
consent, those with missing data, and those with 
inconsistent responses were excluded from the 
study. 
Data Analysis 
Descriptive statistics were used to analyse the de-
mographic data and the prevalence of mouth 
breathing, including frequencies and percentages 
for variables such as age, Sex, grade, income, and 
school type (public vs private), using SPSS ver-
sion 30 (IBM Corp., Armonk, NY, USA). Com-
parisons and associations between different varia-
bles were assessed using the chi-square test. The 
McNemar test was used to compare screening test 
results with parent-reported mouth breathing dur-
ing the day and during sleep.  
 
RESULTS 
The water retention test classified 129 of 270 par-
ticipants (47.8%) as screening-positive for mouth 
breathing and 141 (52.2%) as negative (Figure 2, 
Table 1). 
Mouth breathing in the sample was additionally 
assessed using parent-reported observations of the 
habit during the day and at night. We found that 
only 43 (15.9%) of the sample reported daytime 
mouth breathing, while 49 (18.1%) reported a 
habit during sleep. Among the 43 participants 
with parent-reported daytime mouth breathing, 23 



  

 

Vol: 9     Issue: 1    Date: Jun 2026     

DOI: doi.org/10.15218/edj.2026.3  20  

(53.5%) screened positive on the water retention 
test. Among the 49 participants with parent-
reported mouth breathing during sleep, 25 (51.0%) 
screened positive on the water retention test. The 
results of the water retention test were compared 
with parent-reported responses regarding whether 
the habit was observed during the day or during 
sleep. A statistically significant difference was 
found between the screening test results and par-
ents’ observations (p < 0.001) (Table 1). Cohen's 
Kappa (κ) was 0.031 for the parent-reported habit-
ual mouth breathing in the daytime and 0.017 for 
the habit while sleeping, which both fall into the 
slight agreement range based on Landis & Koch's 
scale. These findings indicate slight agreement be-
tween the screening test results and parent-reported 
observations of the habit. 
 
 
 
 
 

 
 

 
 

 
 

Figure 2. Prevalence of mouth breathing 
among participants based on the 3-minute water 

retention test  

* Statistical significance was assessed using the McNemar test. Cohen's Kappa (κ) was used to test agreement 
between test and parent-reported habit; κ = 0.031 for daytime observation and 0.017 for sleeping observation.  

Table 1. Distribution of Participants According to Water Retention Screening Test Results and 
Parent-Reported Mouth-Breathing Habits  

  

Screening-positive for 

 mouth breathing  (according 
to the water retention test) 

Screening-Negative for 

mouth breathing 

(according to the water reten-
tion test) 

  

    

Count N 

(% within 

the test) 

Count N 

(% within 

the test) 

Total count N (% 
within the sample) 

McNemar 
test 

p-value * 

Parent-reported 
mouth breathing 
during the day 

Yes 23 (17.8%) 20 (14.2%) 43 (15.9%) 
  

  

  

< 0.001   No 106 (82.2) 121 (85.8%) 227 (84.1%) 

  
Total sam-
ple % 

129 (47.8%) 141 (52.2%) 270 (100%)   

Parent-reported 
mouth breathing 
during sleep 

Yes 25 (19.4%) 24 (17%) 49 (18.1%) 
  

  

  

<0.001   No 104 (80.6%) 117 (83%) 221 (81.9%) 

  
Total sam-
ple % 

129 (47.8%) 141 (52.2%) 270 (100%)   
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Participants ranged in age from 9 to 12 years; 113 
(41.9%) were aged 9-10 years and 157 (58.1%) 
were aged 11-12 years. Further demographic de-
tails are presented in Table 2. The difference be-
tween them was not statistically significant in the 
mouth breathing test results (p > 0.05). A greater 
proportion of participants attended public schools 
(168, 62.2%), while private school participants 
comprised only 102 (37.8%) of the sample. A sta-
tistically significant difference was found between 
school type and water retention screening test re-
sults (p < 0.001), with a higher percentage of 
mouth breathing among public school students 
(55.95%) than among private school students 

(34.32%). The sex distribution was approximately 
even, with a slightly greater percentage of males 
(144, 53.3%) than females (126, 46.7%). There 
was no statistically significant difference between 
males and females in the water retention screening 
test results. Based on socioeconomic status, 57.0% 
of participants in the low socioeconomic group (n 
= 35, 13.0%) were classified as positive mouth 
breathers, followed by 53.5% in the high socioeco-
nomic group (n = 43, 15.9%) and 44.8% in the fair 
socioeconomic group (n = 192, 71.1%). The differ-
ences in water retention screening test results 
across socioeconomic levels were not statistically 
significant (p > 0.05). 

Table 2. Sample Distribution and Water Retention Screening test Results According to Demographic 
Characteristics 

    Sample distribution  
Water retention 

screening  test  results 
 p-

value 

Pearson 
Chi-

square 
value 

Demograph-
ic character-

istic 
  

Frequency 

(N) 

Percent 

(%)  

Sceening
- positive  

(%)  

Screening-
negative 

(%)  

Age category  
<10 (9-10)  113  41.9  53.1%  46.9%  

0.138* 2.204a >10 (11-12)    157  58.1  43.9%  56.1%  

  Total   270  100    

School type  
Private   102  37.8  34.31%  65.69%  

<0.001* 27.000a Public 168  62.2  55.95%  44.05%  

  Total   270  100    

 Sex 
Male  144  53.3  45.8%  54.2%  

0.5* .468a Female  126  46.7  50.0%  50.0%  

  Total  270  100.0    

Grade  
4  129  47.8  53.5%  46.5%  

0.07* 3.229a 6  141  52.2  42.6%  57.4%  

 Total  270  100.0   

Socioeco-
nomic level   

Fair   192  71.1  44.8%  55.2%  

0.29* 2.478a 
Low   35  13.0  57.1%  42.9%  

High  43  15.9  53.5%  46.5%  

  Total  270  100.0    

* Pearson's chi-square test was used. A p-value ≤ 0.05 was considered statistically significant 
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Symptoms and factors related 
to mouth breathing (parent 

feedback) 

  
Mouth breathing test 

results 
  

  n (% of sample) Positive % Negative % 
p-value*, 

Pearson’s chi-
square 

Allergy history 
Yes 37 (13.7) 18.9% 81.1% <0.001, 

14.312a No 233 (86.3) 52.4% 47.6% 

Difficulty in school perfor-
mance 

Yes 38 (14.1) 36.8% 63.2% 0.145, 

2.120a No 232 (85.9) 49.6% 50.4% 

Parent-reported teacher concern 
about the child’s attention 

Yes 27 (10) 81.5% 18.5% <0.001, 

13.658a No 243 (90) 44% 56% 

Parent-reported facial changes 
with possible orthodontic impli-
cations (e.g., long face or nar-
row jaw) 

Yes 12 (4.5) 50% 50% 
0.875, 

.025a 
No 258 (95.5) 47.7% 52.3% 

Sleep-disordered breathing 
Yes 21 (7.7) 57.1% 42.9% 0.37, 

.800a No 249 (92.3) 47% 53% 

Frequent colds or respiratory 
infections 

Yes 41 (15) 53.7% 46.3% 0.4, 

.670a No 229 (85) 46.7% 53.3% 

Exposure to smoking 
Yes 38 (14.1) 52.6% 47.4% 0.5, 

.418a No 232 (85.9) 47% 53% 

Exposure to mould 
Yes 7 (2.6) 100% 0% <0.01, 

 7.855a No 263 (97.4) 46.4% 53.6% 

Exposure to pet dander 
Yes 19 (7.04) 52.6% 47.4% 0.66, 

.193a No 251 (92.96) 47.4% 52.6% 

Continuous runny or stuffed 
nose 

Yes 15 (5.55) 26.7% 73.3% 0.092, 

2.837a No 255 (94.45) 49% 51% 

History of tonsillectomy or ade-
noidectomy 

Yes 21 (7.77) 33.3% 66.7% 0.168, 

1.904a No 249 (92.23) 49% 51% 

Deviated nasal septum or nasal 
obstruction 

Yes 27 (10) 59.3% 40.7% 0.208, 

1.585a No 243 (90) 46.5% 53.5% 

Tonsillitis or adenoid enlarge-
ment 

Yes 31 (11) 61.3% 38.7% 0.1, 

2.563a  No 239 (89) 46% 54% 

Snoring during sleep 
Yes 30 (11.1) 33.3% 66.7%  0.09, 

 4.810 No 240 (88.9) 50% 50% 

Drooling 
Yes 46 (17) 45.7% 54.3% 0.75, 

.100a No 224 (83) 48.2% 51.8% 

Dry mouth and/or chapped lips 
Yes 32 (11.9) 50% 50% 0.785, 

.072a No 238 (88.1) 47.5% 52.5% 

Orthodontic consultation 
Yes 24 (8.9) 29.2% 70.8% 0.05, 

3.657a No 246 (91.1) 49.6% 50.4% 

Table 3. Associations Between Water Retention Screening Test Results and Parent-Reported Symptoms 
and Related Factors 

* Statistical significance was tested using Chi-square test; a p-value ≤  0.05 was considered statistically significant 
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As shown in Table 3, 37 participants (13.7%) had 
a parent-reported history of allergy, of whom 
81.1% were classified as negative on the water re-
tention screening test. Allergy history was signifi-
cantly associated with the water retention screen-
ing test results (p < 0.001). Multiple other environ-
mental and health-related symptoms and factors 
potentially associated with mouth breathing were 
also analysed for statistical correlations, as de-
tailed in Table 3. Water retention screening test 
results showed a significant association between 
reported environmental mould exposure and 
mouth breathing (p < 0.01); however, this finding 
should be interpreted with caution given the very 
small exposed subgroup. In contrast, no significant 
associations were observed between mouth breath-
ing and sleep quality or other symptoms related to 
sleep-disordered breathing. Parent-reported teach-
er concern about the child’s classroom attention 
showed a strong, statistically significant associa-
tion with positive mouth breathing results (p < 
0.001). Parent-reported facial changes, however, 
were not significantly associated with the test re-
sults (p > 0.05).  
"N" and "% within sample" indicate the number 
and proportion of participants reporting each 
symptom or factor. "Positive %" and "Negative %" 
represent the proportion of participants within 
each category classified as positive (water reten-
tion time ≤ 3 minutes) or negative (> 3 minutes) 
for mouth breathing.  
 
DISCUSSION  
Mouth breathing is common in children, especially 
those seeking orthodontic treatment. It can lead to 
various health problems beyond facial changes, 
such as sleep disturbances and compromised oral 
health. Some studies have also reported school 
performance problems.11,17–18  
Understanding the prevalence of this condition in 
children may help inform further research and sup-
port earlier recognition and management. Moreo-
ver, gaining insight into the factors associated with 
mouth breathing, like demographic, environmen-
tal, and other health-related factors, is crucial.3,18–20 

This study was questionnaire-based and incorpo-
rated a home-administered water retention test as a 
screening tool. Logistical barriers precluded direct 
clinical examination, similar to barriers reported in 
earlier research.21 While the water retention test 
offers a practical, low-cost method for approximat-
ing breathing patterns in large school samples, it 

remains a screening tool rather than a diagnostic 
gold standard. Its administration at home, reliance 
on cooperation between child and parent, and the 
absence of clinical verification introduce potential 
sources of misclassification that must be consid-
ered when interpreting the findings.  
In this sample, the prevalence of mouth breathing 
was 48% based on water retention screening test 
results, slightly lower than that reported in other 
studies.21–23 A local study, on the other hand, 
showed a lower prevalence of 24.4%.11 These dif-
ferences may reflect not only true variation in re-
gional prevalence but also methodological factors, 
including variability in screening or diagnostic cri-
teria, study settings, and population characteristics.  
We found a statistically significant difference be-
tween the water retention screening test results and 
parental feedback on breathing, with only slight 
agreement between the two. This discrepancy may 
be partially explained by insufficient parental 
awareness of the significance of breathing patterns 
and by inaccurate reporting of the child's habitual 
breathing, especially during sleep. However, it 
may also reflect limitations of the home-based 
screening test itself, such as inconsistent timing, 
suboptimal adherence to instructions, or difficul-
ties for younger children in maintaining a sus-
tained water hold regardless of their true breathing 
pattern. Taken together, these issues underline that 
both parental reports and the home-based test are 
imperfect proxies. Therefore, clinicians should 
complement subjective information and simple 
screening tools with more objective and standard-
ised clinical assessments to detect mouth breathing 
more reliably.24  
The screening test results did not show a signifi-
cant association with several demographic factors, 
such as age category, sex and socioeconomic level. 
However, we found a highly significant difference 
between public and private schools in mouth 
breathing, with a greater prevalence among public 
school students. This finding aligns with a study 
conducted in Brazil.22 One plausible explanation is 
that school-related and environmental factors, 
which may not be fully captured by broad demo-
graphic categories, contribute to the observed pat-
tern. These results highlight the need to increase 
awareness of the importance of mouth breathing, 
encourage regular ENT checkups and orthodontic 
consultations, and explore contextual influences in 
public school environments, such as class size, 
ventilation, and allergen exposure. The larger 
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number of students in public schools, along with 
potential environmental differences, may also be 
related to the higher prevalence detected by the 
test. A previous study identified allergic rhinitis 
and inflamed adenoids as major causes of mouth 
breathing.23 In contrast, our findings did not show 
the expected association. This divergence should 
be interpreted cautiously. Because the present 
study relied on parental reporting of medical histo-
ry and symptoms, underlying conditions such as 
allergic rhinitis, adenoid hypertrophy, or chronic 
nasal obstruction may have been underdiagnosed 
or underreported. Limited access to specialised 
ENT services and infrequent visits could further 
reduce the likelihood that parents were aware of 
these conditions. Additionally, the screening na-
ture of the water retention test and its lack of di-
rect anatomic evaluation may have constrained its 
sensitivity to specific pathologies. These methodo-
logical constraints likely contributed to the ab-
sence of statistically significant associations with 
some well-established risk factors, rather than 
contradicting the standard medical literature.  
The results revealed that most symptoms related to 
mouth breathing during sleep, such as snoring and 
drooling, were not statistically significant, which 
appears to contrast with much of the existing liter-
ature.25 This apparent inconsistency is again likely 
influenced by the inherent limitations of the data 
sources used: parental observation during sleep is 
often incomplete, especially if the child sleeps in a 
separate room or if symptoms are intermittent. 
Furthermore, the cross-sectional design and reli-
ance on broad yes/no questions may not capture 
the full spectrum and frequency of sleep-
disordered breathing manifestations. These find-
ings emphasise the need for improved parental 
education on nocturnal symptoms and support the 
implementation of awareness campaigns to en-
hance recognition of signs of mouth breathing at 
home.  
A recent study concluded that mouth breathing 
can significantly impair an individual's cognitive 
functions and memory.26 Our findings are broadly 
consistent with this evidence, as a high proportion 
of children whose parents reported that the class 
teacher had expressed concern about their atten-
tion were classified as mouth breathers according 
to the water retention test. Although the cross-
sectional design precludes causal inference, this 
association suggests that even when identified 
through a simple screening tool, mouth breathing 

may be linked to classroom inattention and, poten-
tially, broader academic challenges. Longitudinal 
studies incorporating validated neurocognitive 
measures and objective respiratory assessments 
are needed to clarify the direction and magnitude 
of this relationship.  
In summary, our study broadly aligns with the lit-
erature regarding the relatively high prevalence of 
mouth breathing in school-aged children and its 
potential behavioural implications. At the same 
time, some associations commonly reported in the 
medical literature, particularly with allergic and 
adenotonsillar conditions or specific sleep-related 
symptoms, were not confirmed in our sample. Ra-
ther than contradicting established evidence, these 
discrepancies likely reflect the methodological 
boundaries of a questionnaire-based, home test–
validated cross-sectional study. The combined 
limitations of parental reporting and the water re-
tention screening test may have attenuated or ob-
scured some expected associations. Consequently, 
our findings should be seen as complementary to, 
rather than dismissive of, standard clinical re-
search. Therefore, early recognition and manage-
ment of mouth breathing remain important. Our 
results underscore the importance of early screen-
ing within schools, followed by appropriate refer-
ral pathways for clinical evaluation. Raising 
awareness among parents, teachers, and healthcare 
providers, alongside the use of more robust diag-
nostic approaches, may facilitate earlier recogni-
tion and management of mouth breathing and may 
reduce the risk of potential long‑term consequenc-
es for children's health, craniofacial development, 
and learning outcomes. 
 
Limitations 
This study relied on self-reported data obtained 
through a questionnaire, which may be subject to 
recall bias, reporting inaccuracies, and subjective 
symptom interpretation. Due to school restrictions 
and limited time, it was not possible to conduct 
direct clinical examinations to confirm mouth 
breathing or related findings, potentially reducing 
the precision of the assessment. Additionally, the 
home-based water retention test, while practical 
for large samples, has inherent limitations as a 
screening tool: it depends on correct execution by 
children and parents, does not directly assess nasal 
airway anatomy or function, and may misclassify 
some individuals. Consequently, the results should 
be interpreted with caution, particularly when they 
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diverge from findings based on comprehensive 
clinical evaluations. Future studies should incor-
porate objective clinical assessments, standardised 
diagnostic criteria, and, where feasible, instrumen-
tal evaluations of airway patency and sleep-
disordered breathing to validate and refine these 
findings. 
 
CONCLUSION 
This study found a high prevalence of mouth 
breathing (47.8%) among primary school-aged 
children in the Ankawa district, Erbil, as deter-
mined by the home-based water retention test, 
which was higher than previously reported local 
figures. The marked discrepancy between parental 
reports and test results underscores both the limi-
tations of relying solely on subjective observations 
and the constraints of a single screening tool ad-
ministered outside a clinical setting. The higher 
prevalence observed in public school students 
compared with their private school counterparts 
suggests potential environmental or behavioural 
influences that merit further investigation. Regard-
ing environmental factors, the statistically signifi-
cant association between reported environmental 
mould exposure and mouth breathing should be 
interpreted with caution. The 100% positive rate 
for mouth breathing among the small subgroup 
exposed to mould may reflect a localised cluster or 
issues such as reporting bias or questionnaire mis-
interpretation, rather than indicating mould as a 
definitive regional determinant. Larger studies 
with more detailed environmental assessments are 
needed before drawing firm conclusions about the 
broader role of mould exposure in this setting.  
The observed association between teacher concern 
about classroom attention and positive screening 
test results suggests potential academic and behav-
ioural implications of unrecognised and untreated 
mouth breathing. 
Given the lack of significant associations with age, 
sex or socioeconomic status, mouth breathing in 
this setting appears to be multifactorial and cannot 
be adequately explained by common demographic 
variables alone. These findings support considera-
tion of early school-based screening using simple 
tools such as the water retention test, followed by 
confirmatory clinical assessment where indicated, 
rather than challenging the broader medical litera-
ture. Raising awareness among parents, teachers, 
and healthcare providers is essential to improve 
recognition and referral. Future research should 

integrate comprehensive clinical examinations and 
standardised home- or school-based screening 
tools to validate these findings, explore causal 
pathways, and contribute to improved preventive 
and management strategies for mouth breathing in 
children. 
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Appendix (questionnaire) 

Section Question Options/Response  

1. Demo-
graphic In-
formation 

Child’s age Tick the option 

  Sex ☐ Male ☐ Female 

  School's Name 

☐ 1. Ankawa local primary school ☐ 2. Private 
Meltho International School ☐ 3. Private Marqardakh 
International School ☐ 4. Private Maryamana Primary 
School ☐ 5. Shlama local school ☐ 6. Al-Bishara pri-
vate school ☐ 7. Yazdandokht Primary School ☐ 8. 
Hidyab local school 

  Grade level ☐ 1. Grade 4 ☐ 2. Grade 6 

  Household Income 

☐ 1. Enough for daily needs ☐ 2. Not enough for dai-
ly needs 

☐ 3. Exceeds daily needs 

2. Health 
History 

Known allergies ☐ Yes ☐ No 

  Asthma ☐ Yes ☐ No 

  Chronic Rhinitis ☐ Yes ☐ No 

  Sinusitis ☐ Yes ☐ No 

  
Frequent colds or respiratory 
infections 

☐ Yes ☐ No 

  Enlarged tonsils or adenoids ☐ Yes ☐ No 

  
Other respiratory conditions 
(specify) 

__________________________ 

  
Breathing problems during 
sleep 

☐ Yes ☐ No 

  Frequent snoring ☐ Yes ☐ No 

Table 4. Parent Questionnaire: Mouth Breathing and Child Health in Ankawa District  
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Section Question Options/Response  

3. Environ-
mental Fac-
tors 

Smoking exposure at home ☐ Yes ☐ No 

  Pollen (seasonal allergies) ☐ Yes ☐ No 

  Mould ☐ Yes ☐ No 

  Pet dander ☐ Yes ☐ No 

  Other allergens (specify) __________________________ 

4. Oral and 
Behavioral 
Habits 

Mouth breathing during the day ☐ Yes ☐ No 

  Mouth breathing while sleeping ☐ Yes ☐ No 

  Drooling/mouth open while 
resting/asleep 

☐ Yes ☐ No 

  Dry mouth or chapped lips ☐ Yes ☐ No 

5. Medical 
and Dental 
History 

Deviated nasal septum / nasal 
obstruction 

☐ Yes ☐ No 

  Surgeries (e.g., adenoidectomy, 
tonsillectomy) 

☐ Yes ☐ No — If yes, specify: 
__________________ 

  Orthodontist consultation ☐ Yes ☐ No 

6. Impact on 
Daily School 
Life 

Difficulty concentrating / per-
forming in school 

☐ Yes ☐ No—If yes, describe: 
__________________ 

  Teacher concerns about behav-
ior/attention 

☐ Yes ☐ No 

7. Parent’s 
Observation 

Changes in facial appearance ☐ Yes ☐ No 

  Steps taken to address mouth 
breathing 

☐ Yes ☐ No 

  Additional information ___________________________________________
_______________________ 

Informed 
Consent 

By completing this question-
naire, you consent to participa-
tion. 

Parent signature: __________ Date: __________ 


