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Prevalence and Characteristics of Atopic
Dermatitis-related Symptoms among School
Children in Al-Baha Province, Saudi Arabia:

A School-based Cross-sectional Study
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RAGHAD AHMED SAEED ALGHAMDI“, NOUF AHMED ALI ALGHAMDI°, AHLAM SAUD HUSSAIN ALABBADS,
SARAH ADEL ABDULLAH ALHARBI’, SARAH RADHI AHMED ALIBRAHIM?

ABSTRACT

Introduction: Atopic Dermatitis (AD) is a chronic, relapsing
inflammatory skin disorder that can impair sleep, learning
and family wellbeing. Epidemiological evidence from Al-Baha
Province remains limited, despite marked climatic contrasts
between the mountainous Al-Sarah and coastal Tihamah.

Aim: To estimate the prevalence of AD-related questionnaire
indicators, describe symptom characteristics (age at onset,
clearance and nocturnal waking), and explore differences in
recurrent itchy rash and eczema according to demographic,
educational and geographical characteristics.

Materials and Methods: The present school-based cross-
sectional study included children aged 6-15 years attending
primary and intermediate schools in Al-Baha Province,
southwestern Saudi Arabia, between February 2023 and
February 2024. Parents of pupils across educational levels
and ecological zones completed an Arabic questionnaire
incorporating the validated Arabic version of the International
Study of Asthma and Allergies in Childhood (ISAAC) Phase |
eczema module. AD symptoms were defined by a recurrent
itchy rash for at least six months, occurrence of the same rash
during the preceding 12 months, and previous involvement of
a characteristic site. Lifetime history of eczema (‘eczema ever’)
and parent-reported physician-diagnosed AD were assessed
separately. Analyses used item-specific denominators, Wilson
95% Confidence Intervals (Cls) and chi-square or exact tests.

Results: The final analysis included 978 children with a mean
age of 10.22+2.97 years; 514 (52.6%) were female. Recurrent
itchy rash was reported by 312 children (31.9%; 95% Cl: 29.1%-
34.9%); 236 children (24.1%; 95% CI: 21.6%-26.9%) reported
the same rash during the preceding 12 months. AD symptoms
were reported in 213 children (21.8%; 95% Cl: 19.3%-24.5%).
Eczema ever was reported by 316 (32.3%), whereas parent-
reported physician-diagnosed AD was reported by 330 (33.7%).
Among children with follow-up data, rash onset before two years
of age was reported in 147/236 (62.3%), complete clearance
during the preceding year in 169/234 (72.2%), and nocturnal
waking at least once per week in 54/230 (23.5%). Recurrent
itchy rash was more common among females and intermediate-
school pupils, whereas eczema ever was more common among
intermediate-school pupils and Al-Sarah residents.

Conclusion: AD symptoms were reported in 213 (21.8%)
children. Recurrent itchy rash was more frequent among females
and intermediate-school pupils, whereas eczema ever was
more frequent among intermediate-school pupils and among
residents of higher-altitude Al-Sarah than among residents of
coastal Tihamah. Among children with nocturnal-waking data,
23.5% were awakened by the rash at least once per week. These
findings require cautious interpretation but support greater
awareness within schools and appropriate clinical assessment,
while also underscoring the need for rigorous probability-based
surveys using weighted, cluster-adjusted analyses.
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INTRODUCTION

AD is a chronic inflammatory skin disease characterised by itch,
xerosis, eczematous lesions and a relapsing course [1,2]. Its clinical
expression varies with age and reflects interactions among epidermal
barrier impairment, immune dysregulation, inherited susceptibility,
microbial influences and environmental exposures [3,4].

In children, the fluctuating nature of AD may complicate diagnosis
because symptoms can improve before recurring. Clinical
presentation may vary with age, skin site, disease activity and
previous treatment [5]. This is relevant to epidemiological research
because a single examination may not capture intermittent
disease [6]. Standardised questionnaires provide a method for
identifying symptom patterns across school populations; however,
questionnaire-defined outcomes remain distinct from clinically
confirmed diagnoses [7,8].

The burden extends beyond visible disease. Scratching may cause
excoriation, pain and secondary infection, while persistent itch can
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interrupt sleep and impair concentration, attendance, activity and
emotional wellbeing [9,10]. Caregivers may also experience sleep
loss, treatment demands, anxiety and reduced quality of life [11].
Population estimates are needed to guide school support, clinical
referral and service planning.

Clinical diagnosis requires compatible morphology, distribution,
pruritus and chronicity, whereas population surveys use standardised
symptom-related questions. Estimates vary with age, respondent,
sampling, recall interval and case definition. The International Study
of Asthma and Allergies in Childhood (ISAAC) eczema module
assesses an itchy rash that comes and goes for at least six months,
the same rash in the last 12 months, characteristic sites, clearance,
nocturnal waking and lifetime history of eczema (‘eczema ever’) [7].

Reported estimates of AD and eczema-related symptoms in Saudi
Arabia vary substantially by region and study design. Temperature,
humidity, ultraviolet exposure, vegetation and aeroallergens may
influence barrier function [12], while co-existing atopic disorders
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may affect diagnosis and healthcare use [13]. Al-Baha Province
contains mountainous Al-Sarah and coastal Tihamah, which differ
in altitude and climate.

Geographical differences may reflect variations in environmental
conditions, age distribution, questionnaire administration, access
to healthcare, parental awareness or terminology. Although Al-
Baha’s mountainous and coastal communities permit comparison,
ecological zone is only a residential proxy and does not directly
measure climate or allergen exposure.

Previous Saudi studies have reported widely varying estimates of
eczema and AD-related outcomes in Jazan, Madinah, Hail, Tabuk,
Najran, Jeddah and Taif, as well as in national surveys [14-21]. These
studies differed substantially in age groups, recruitment methods,
respondents, questionnaires and outcome definitions, thereby
limiting direct comparison across regions. The published evidence
cited here does not include a school-based estimate specific to
Al-Baha Province, despite its distinctive geographical setting. Al-
Baha comprises the mountainous Al-Sarah and coastal Tihamah
zones, which differ markedly in altitude and climate. Studying
schoolchildren from both zones within a single survey framework
therefore provides locally relevant epidemiological data and permits
a descriptive comparison of AD-related questionnaire indicators
across these contrasting ecological settings. The present study
addresses a regional evidence gap and provides baseline data for
future probability-based, clinically validated and environmentally
informed studies.

The present study estimated the prevalence of AD-related
questionnaire indicators, described symptom characteristics (age
at onset, clearance and nocturnal waking), and explored differences
in recurrent itchy rash and lifetime history of eczema according to
demographic, educational and geographical characteristics.

MATERIALS AND METHODS

The present school-based cross-sectional study was conducted
from February 2023 to February 2024 in Al-Baha Province,
southwestern Saudi Arabia. The study area comprised two
ecological zones: the mountainous Al-Sarah zone, including Al-
Baha City, Baljurashi, Al-Mandaqg, Bani Hassan, Al-Agiq and Al
Qara, and the coastal Tihamah zone, including Al Makhwah,
Qilwah, Ghamed Al-Zenad and Al Hajrah. Geographic areas
were grouped according to these ecological zones. The study
protocol was approved by the Scientific Research and Ethics
Committee, Faculty of Medicine, Al-Baha University (REC/MED/
BU-FM/2022/31). The study was conducted in accordance with
the ethical principles of the Declaration of Helsinki. The electronic
information page explained the purpose of the study, the voluntary
nature of participation, confidentiality of the information provided
and the right to decline participation. Electronic informed consent
was obtained from a parent or guardian before commencement of
the questionnaire.

Inclusion and Exclusion criteria: Children aged 6-15 years who
were attending primary or intermediate schools in either Al-Sarah
or Tihamah were eligible for inclusion. Children whose parent
or guardian did not provide electronic informed consent were
excluded.

Sample size calculation: The target sample size was estimated
using Cochran’s single-population-proportion formula, n,= Z2p(1-p)/
d?2. A prevalence estimate of 11.43%, based on a comparable Saudi
study [14], was used with a 95% confidence level (Z=1.96) and a
margin of error of 3% (d=0.03). The initial calculated sample size
was 432.12. To account for the sampling structure, an assumed
design effect of 2.0 was applied, increasing the required sample
to 864.24. A further allowance of 10% was made for incomplete
submissions, resulting in a required sample of 960.27, which was
rounded to 961 participants.
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Study Procedure

A non probability voluntary-response sampling approach was
used across the Al-Sarah and Tihamah ecological zones. Parents
or guardians of eligible pupils were invited to participate through
WhatsApp groups routinely used to communicate with pupils’
families. An electronic link to the questionnaire was disseminated
through these groups, and participation was voluntary.

Parents completed a validated Arabic version of the International
Study of Asthma and Allergies in Childhood (ISAAC) Phase |
eczema module [7,15]. Permission to use the Arabic version was
obtained from the author who translated the questionnaire into
Arabic. The questionnaire incorporated the core ISAAC eczema
symptom questions and response categories, as presented in the
ISAAC Phase | Manual [7]. Parents were initially asked whether their
child had ever experienced an itchy rash that had been coming and
going for at least six months. Those responding positively were
subsequently asked whether the same rash had occurred during the
preceding 12 months and whether it had ever affected characteristic
sites, including the folds of the elbows, behind the knees, in front of
the ankles, under the buttocks, or around the neck, ears or eyes.
Questionnaire-defined AD symptoms were identified by positive
responses to all three sequential items [7,22]. The three-item
sequence used for this questionnaire-based definition was derived
from the ISAAC Phase | Manual [7]. Each questionnaire was required
to refer to a single eligible child and to be completed by that child’s
parent or guardian. Questionnaires were excluded if eligibility could
not be confirmed, duplicate or internally inconsistent responses
were identified, or the principal eczema items required to determine
the main questionnaire-defined outcomes were incomplete.

Additional symptom characteristics assessed included age at
onset of the itchy rash, complete clearance during the preceding
12 months and nocturnal waking attributable to the rash. Lifetime
history of eczema and parent-reported physician-diagnosed AD
were assessed separately. Because the study included children
aged 6-15 years and all questionnaires were completed by parents
or guardians, age at onset was assessed across the full study age
range. Parent-reported physician-diagnosed AD was treated as an
additional study-specific indicator rather than as part of the core
ISAAC symptom definition.

The principal study outcomes were recurrent itchy rash lasting for at
least six months, occurrence of the same rash during the preceding
12 months, questionnaire-defined AD symptoms, lifetime history of
eczema and parent-reported physician-diagnosed AD. Symptom
characteristics included age at onset, complete clearance during
the preceding 12 months and nocturnal waking. Demographic,
educational and geographical parameters comprised age, sex,
nationality, educational level, ecological zone and geographic area.

Outcome denominators and missing data: Overall prevalence
estimates, including questionnaire-defined AD symptoms, were
calculated using the full analytical sample as the denominator. The
questionnaire followed a sequential branching structure. Age at
onset, complete clearance and nocturnal waking were analysed
using item-specific denominators based on the number of eligible
respondents with available data. Missing values were not imputed.
Questionnaires with missing responses to subsequent follow-
up items (complete clearance or nocturnal waking) were retained
because these items were not required to determine the principal
questionnaire-defined outcomes; the affected analyses therefore
used item-specific denominators.

STATISTICAL ANALYSIS

Statistical analyses were performed using Statistical Package for
the Social Sciences (SPSS) version 21.0. Continuous variables were
summarised as mean+Standard Deviation (SD), whereas categorical
variables were presented as frequencies and percentages, n
(%). Wilson 95% Cls were calculated for prevalence estimates.
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Exploratory unadjusted bivariate comparisons of recurrent itchy rash
and lifetime history of eczema across demographic, educational
and geographical characteristics were undertaken using Pearson’s
chi-square test, Fisher’s exact test or the Monte Carlo exact test,
as appropriate for the observed cell frequencies. In these analyses,
the composite questionnaire-defined AD-symptom outcome was
used for prevalence estimation and was not subjected to subgroup
association testing. All statistical tests were two-sided, and a
p-value <0.05 was considered statistically significant. Analyses
were unweighted and did not account for school-level clustering,
potential confounding or multiple testing.

RESULTS

Participant characteristics: Of the 1,011 parents or guardians
invited to participate, 991 submitted a questionnaire, corresponding
to a response rate of approximately 98%. Following screening,
13 (1.3%) questionnaires were excluded because they contained
insufficientinformation to confirm eligibility or determine the principal

Characteristic Category n (%) or mean+SD
Age, years Mean+SD 10.22+2.97
Male 464 (47.4)
Gender
Female 514 (52.6)
Saudi 961 (98.3)
Nationality
Non Saudi 17.(1.7)
Mountainous Al-Sarah 615 (62.9)
Ecological zone
Coastal Tihamah 363 (37.1)
Al-Baha City 352 (36.0)
Baljurashi 92 (9.4)
Al-Mandag 38 (3.9)
Bani Hassan 29 (3.0)
Al-Agig 53 (5.4)
Geographic area
Al Qara 51(5.2)
Al Makhwah 200 (20.4)
Qilwah 33 (3.4)
Ghamed Al-Zenad 124 (12.7)
Al Hajrah 6 (0.6)
Primary school 669 (68.4)
Educational level
Intermediate school 309 (31.6)

[Table/Fig-1]: Demographic, educational and geographic characteristics of partici-

pants (N=978).
SD: Standard deviation; AD: Atopic dermatitis
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eczema outcomes. Consequently, 978 (98.7% of submitted
questionnaires) questionnaires were included in the final analysis.
The analytical sample comprised 978 children with a mean age
of 10.22+2.97 years. The sample included 514 (52.6%) females,
961 (98.3%) Saudi nationals, 669 (68.4%) primary-school pupils
and 615 (62.9%) Al-Sarah residents. Al-Baha City contributed 352
(86.0%) participants, followed by Al Makhwah with 200 (20.4%)
and Ghamed Al-Zenad with 124 (12.7%) [Table/Fig-1].

Prevalence indicators: An itchy rash coming and going for at least
six months was reported by 312 (31.9%) children (95% Cl: 29.1%-
34.9%). All 312 children completed the subsequent item; 236
reported an itchy rash during the previous 12 months, whereas 76
did not. The overall prevalence of 12-month recurrent itchy rash was
236/978 (24.1%) (95% Cl: 21.6%-26.9%). Among the 236 children
who proceeded to the characteristic-site item, 213 answered yes
and 23 answered no. Thus, 213 (21.8%) of 978 children met the
questionnaire criteria for AD symptoms (95% Cl: 19.3%-24.5%).
Eczema ever was reported for 316 (32.3%) children (95% ClI: 29.5%-
35.3%), and parent-reported physician-diagnosed AD was reported
for 330 (383.7%) children (95% Cl: 30.8%-36.8%) [Table/Fig-2].

Questionnaire-defined symptom characteristics: Data on age
at onset were available for 236 children: 147 (62.3%) developed
the rash before 2 years of age, 50 (21.2%) at two to four years
and 39 (16.5%) at five years or later. Complete clearance during the
preceding year was reported for 169 of 234 (72.2%). Among the
230 children with nocturnal-waking data, 80 (34.8%) were never
awakened, 96 (41.7%) were awakened less than once per week,
and 54 (23.5%) were awakened at least once per week [Table/
Fig-3]. The stem-and-branch sequence used to derive the AD-
symptom estimate is presented in [Table/Fig-4].

Comparisons: Recurrent itchy rash was more frequent among
females than among males (36.2% versus 27.2%; p=0.002)
and among intermediate-school pupils than among primary-
school pupils (36.6% versus 29.7%; p=0.033) [Table/Fig-5].
Eczema ever was more frequent among intermediate-school
pupils (37.5% versus 29.9%; p=0.017) and Al-Sarah residents
(35.0% versus 27.8%; p=0.021); frequencies also differed
across geographic areas (Monte Carlo p=0.030) [Table/Fig-6].
Small subgroup sizes within individual geographic areas
precluded reliable comparisons among areas. These exploratory
comparisons concerned recurrent itchy rash and eczema ever as
separate questionnaire indicators and should not be interpreted
as associations with the composite questionnaire-defined AD-
symptom outcome.

[Table/Fig-2]: Overall prevalence of Atopic Dermatitis (AD)-related questionnaire indi
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“Has your child ever had “Has your child had this AD symptoms “Has your child ever Parent-reported
an itchy rash which was itchy rash at any time in had eczema?” physician-diagnosed AD
coming and going for at the last 12 months?*
least six months?”

cators (N=978).

AD: Atopic dermatitis
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Questionnaire item Category n/N (%)

Has your child had this itchy rash at Yes 236/312 (75.6)
any time in the last 12 months? No 76/312 (24.4)
Has this itchy rash at any time Yes 213/236 (90.3)

affected any of the following places?
(The folds of the elbows, behind the
knees, in front of the ankles, under No
the buttocks, or around the neck,
ears or eyes)

23/236 (9.7)

Younger than 2 147/236 (62.9)

At what age did this itchy rash first years
occur? 2-4 years 50/236 (21.2)
5 years or older 39/236 (16.5)
Has this rash cleared completely at Yes 169/234 (72.2)
any time during the last 12 months? No 65/234 (27.8)
Never in the last
12 months 80/230 (34.8)
In the last 12 months, how often, on Less than one
average, has your child been kept night per week 96/230 (41.7)
awake at night by this itchy rash? gnt p
One or more 54/230 (23.5)

nights per week

[Table/Fig-3]: Parent-completed questionnaire items and follow-up responses
using item-specific denominators.

All 312 eligible respondents completed the 12-month item, and all 236 respondents who
proceeded to the characteristic-site item completed it. Subsequent denominators reflect

the number of eligible respondents with available data. For the clearance item, 234 of 236
eligible respondents provided a response; two responses were missing. For the nocturnal-
waking item, 230 of 236 eligible respondents provided a response; six responses were
missing.
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intermediate-school pupils in Jazan, Saudi Arabia [14]. In Madinah,
Saudi Arabia, a survey recorded chronic rash in 10.4% of the sample,
recent rash in 8.8% and physician-diagnosed eczema in 14.0%
[15]. The present AD-symptom estimate also exceeded national
Global Asthma Network estimates of 4.5% and 5.1% in standard
age groups [16]. Comparisons are limited by differences in age
groups, respondents, sampling, weighting and cluster adjustment
[Table/Fig-7] [14-21].

Other Saudi studies [17-21] reported widely varying estimates based
on caregiver-reported diagnoses, physician-diagnosed disease,
study-specific classifications and symptoms derived from non-
ISAAC questionnaires. Differences may also reflect age, recruitment,
administration, healthcare access, recall and denominator selection.
The 21.8% estimate is therefore most appropriately compared with
estimates from studies using the same three-question sequence.

Recurrent itchy rash and eczema ever were more frequently
reported among intermediate-school pupils. The higher frequency
among intermediate-school pupils should be interpreted cautiously
because educational level closely tracks age in this sample; the
cross-sectional design does not permit independent assessment
of the effects of age, exposure or diagnostic history. Recurrent rash
was reported more frequently among females, although eczema
ever did not differ by sex. Sex-related patterns in paediatric AD
vary by age and outcome [23], and potential mechanisms were not
assessed. The subgroup findings therefore relate to the individual
questionnaire indicators analysed rather than to the composite
questionnaire-defined AD-symptom outcome.

Stem-and-Branch Sequence for AD Symptoms

[ All analysed participants: N=978 ]
'

“Has your child ever had an itchy rash which was coming and going

for at least six months?”
/ l Yes: 312
“Has your child had this itchy rash at any time No
No: 666 in the last 12 months?”

Completed: n=312
l Yes: 236

| “Has this itchy rash at any time affected any of the following places: I
‘ the folds of the elbows, behind the knees, in front of the ankles, under the buttocks, ‘

or around the neck, ears or eyes?”

l Yes: 213

AD symptoms
21.8%)

213/978

[Table/Fig-4]: Stem-and-branch sequence for AD symptoms.
AD: Atopic dermatitis

DISCUSSION

AD symptoms were reported in 21.8% of participating schoolchildren.

Although eczema ever was more frequent in Al-Sarah, recurrent itchy
rash did not differ significantly by ecological zone. Al-Baha has a

Recurrent itchy rash was reported in 31.9%, including 24.1%
during the preceding 12 months. Eczema ever and parent-reported
physician-diagnosed AD each approached one-third. The AD-
symptom estimate was questionnaire-based and did not represent
clinically confirmed disease. The third question captures a history of
flexural involvement that may predate the preceding 12 months.

The recurrent-rash prevalence estimates in the present study
exceeded the 10.0% and 12.3% reported for elementary- and

marked altitudinal gradient [24], and temperature and humidity may
influence skin hydration and dermatitis activity [25,26]. However,
ecological zone was a residential proxy; data on indoor climate,
allergens, pollution, housing, socioeconomic conditions, healthcare
access and individual exposures were unavailable.

Among 230 children with nocturnal-waking data, 54 (23.5%) were
kept awake at least once per week, whereas 96 (41.7%) were kept
awake less than once per week. Persistent itch, extensive disease,
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No recurrent | Recurrent
itchy rash, itchy rash, p-

Variables Category n (%) n (%) value

Male 338 (72.8) 126 (27.2)
Gender 0.002*

Female 328 (63.8) 186 (36.2)

Saudi 655 (68.2) 306 (31.8)
Nationality 0.795

Non Saudi 11 (64.7) 6 (35.3)

Mountainous Al-Sarah 407 (66.2) 208 (33.8)
Ecological zone 0.094

Coastal Tihamah 259 (71.3) 104 (28.7)

Al-Baha City 226 (64.2) 126 (35.8)

Baljurashi 66 (71.7) 26 (28.3)

Al-Mandag 25 (65.8) 13 (34.2)

Bani Hassan 23 (79.9) 6 (20.7)

Al-Aqiq 33 (62.3) 20 (37.7)
Geographic area 0.101

Al Qara 34 (66.7) 17 (33.3)

Al Makhwah 133 (66.5) 67 (33.5)

Qilwah 23 (69.7) 10 (30.3)

Ghamed Al-Zenad 97 (78.2) 27 (21.8)

Al Hajrah 6 (100.0) 0(0.0)

Primary school 470 (70.3) 199 (29.7)
Educational level 0.033"

Intermediate school 196 (63.4) 113 (36.6)

[Table/Fig-5]: Association between recurrent itchy rash coming and going for at
least six months and sociodemographic characteristics.

*p <0.05; Pearson’s Chi-square test was used where appropriate; Fisher’s exact test was used
for nationality, and the Monte Carlo exact test was used for geographic area.

No eczema Eczema
ever, ever, p-
Variables Category n (%) n (%) value
Male 323 (69.6) 141 (30.4)
Gender 0.222
Female 339 (66.0) 175 (34.0)
Saudi 652 (67.8) 309 (32.2)
Nationality 0.440
Non Saudi 10 (568.8) 7(41.2)
Mountainous Al-Sarah 400 (65.0) 215 (35.0)
Ecological zone 0.021*
Coastal Tihamah 262 (72.2) 101 (27.8)
Al-Baha City 227 (64.5) 125 (35.5)
Baljurashi 61 (66.3) 31(33.7)
Al-Mandag 23 (60.5) 15 (39.5)
Bani Hassan 23 (79.9) 6 (20.7)
Al-Agiq 33 (62.3) 20 (37.7)
Geographic area 0.030*
Al Qara 33 (64.7) 18 (35.3)
Al Makhwah 132 (66.0) 68 (34.0)
Qilwah 23 (69.7) 10 (30.3)
Ghamed Al-Zenad 102 (82.3) 22 (17.7)
Al Hajrah 5(83.3) 1(16.7)
Primary school 469 (70.1) 200 (29.9)
Educational level 0.017
Intermediate school 193 (62.5) 116 (37.5)

[Table/Fig-6]: Association between eczema ever and sociodemographic
characteristics.

*p<0.05; Pearson’s chi-square test was used where appropriate; Fisher’s exact test was used for
nationality, and the Monte Carlo exact test was applied for geographic area.

suspected infection or functional impairment should prompt clinical
assessment in accordance with diagnostic guidance [27], rather
than reliance on questionnaire-based classification alone. Sleep
disturbance in paediatric AD is associated with poorer sleep and
daytime functioning [28].

The higher prevalence of parent-reported physician-diagnosed AD
than of questionnaire-defined AD symptoms suggests that these
measures capture different constructs. Because the timing and
clinical verification of previous diagnoses were unavailable, the
reason for this difference cannot be determined from the present
study.
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Location and Reported Compara-
Study sample Instrument prevalence bility
Alhazmi M éii?; E;%;r.]’ ISAAC Phase | Calculated recurrent | Educational-
etal., 2017 L | eczema rash: 10.0% and stage
[14] school pupils; module 12.3% comparison
N=1,032 o7 parison.
' . Chronic itchy rash
Nahhas M g:ﬂ?i?aig ! Validated 10.4%; recent Younger
etal, 2012 ' Arabic ISAAC | itchy rash 8.8%; cluster
ages 6-8; - . - :
[15] questionnaire | physician-diagnosed | sample.
N=5,188
eczema 14.0%
i ) Standard age
Al Nahas S Sauld| Arabia Global Asthma bands and
etal, oopa | (MAMONANages | o o AD symptoms: combined
v 6-7 and 13-14; : ’ 4.5% and 5.1%
[16] questionnaire symptom
N=7,682 .
criterion.
Alshammrie Hail C.‘ty’ ) Online ) .
Saudi Arabia; . Diagnosed eczema | Convenience
FFetal, caregiver .
2022 [17] preschool Lestionnaire 54.5% recruitment.
children; N=964 | 4
Alatawi AM ;Zﬁg?g%ia. Arabic self- Broad age
et al., 2023 ’ administered AD 30.2% 9
[18] ages 5-19; uestionnaire range.
N=384 d
Algahtani NaJra.n Reg}on, lSAAC.: . Physician- Diagnostic-
Saudi Arabia; questionnaire . .
JM 2016 . ] ) diagnosed AD history
[19] schoolchildren; | and skin-prick 12 5% outcome
N=1,700 testing =7 )
Algadheb Jeddgh Cmf/’ " AD or eczema Case-
Saudi Arabia; Study-specific I
AFA et al., a0es 0-15: Lestionnaire symptoms: 202 of classification
2015 [20] d ' a 936 (21.6%) details limited.
N=936
Taif City, Saudi | Original Non ISAAG
Sabry EY Arabia; ages Arabic allergy AD symptoms: instrument
' 0
2011 [21] 3-65: N=854 questionnaire 388/854 (45.4%) and broad
age range.
Recurrent itchy rash:
312 of 978 (31.9%);
Questionnaire 12-month recurrent
incorooratin itchy rash: 236 of Parent-
Al-Baha POrating | g7 04.19); AD completed;
. .| the validated :
Present Province, Saudi . symptoms: 213 of unweighted
) Arabic ISAAC
study Arabia; ages Phase | 978 (21.8%); eczema | and not
6-15; N=978 eczema ever: 316 of 978 cluster-
module (32.3%); parent- adjusted.
reported physician-
diagnosed AD: 330
of 978 (33.7%)

[Table/Fig-7]: Selected prevalence studies from Saudi Arabia [14-21].

AD: Atopic dermatitis; ISAAC: International Study of Asthma and Allergies in Childhood

Study strengths include a sample size exceeding the target, inclusion
of both educational levels and ecological zones, recruitment across
Al-Baha City and nine governorates, and use of an established
questionnaire. The analysis retained the stem-and-branch structure,
confirmed 213 positive characteristic-site responses, used item-
specific denominators and distinguished AD symptoms, eczema
ever and physician diagnosis. The design effect was used for
sample-size planning but did not substitute for cluster-adjusted
estimation.

The observed nocturnal waking may warrant greater awareness of
sleep-related and educational difficulties within schools, together
with appropriate clinical referral; however, the present study did
not evaluate school-based interventions. Future probability-based
surveys should use designs that permit weighted, cluster-adjusted
estimation, multivariable modelling and concordance assessment.
Clinical examination, treatment history, family atopy, validated
severity instruments and measured exposures would strengthen
interpretation. Recent Global Asthma Network data demonstrate
substantial international variation in eczema prevalence trends
among children and adolescents [29].

Limitation(s)

The cross-sectional design supports descriptive rather than
causal interpretation. Given the voluntary nature of participation,
the use of unweighted and non cluster-adjusted analyses, and
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the questionnaire-based definition of AD symptoms, the findings
should be generalised cautiously. Future research should therefore
use probability-based sampling with weighted, cluster-adjusted
analyses and incorporate multivariable modelling, clinical validation
and measured environmental exposures.

CONCLUSION(S)

AD symptoms were reported in 21.8% of participating schoolchildren
in Al-Baha Province. Recurrent itchy rash was more frequent
among females and intermediate-school pupils. Eczema ever was
significantly more frequent among intermediate-school pupils than
among primary-school pupils and among Al-Sarah residents than
among Tihamah residents. Among 230 children with nocturnal-
waking data, 23.5% were awakened by the rash at least once per
week. These findings support greater awareness within schools
and timely clinical assessment, while also highlighting the need for
future probability-based surveys using appropriate sampling and
weighted, cluster-adjusted analytical methods.

Authors’ contribution: HSA: Contributed to the conceptualisation,
study design, methodology, supervision, interpretation of the
results, drafting of the original manuscript, and critical revision of
the manuscript. NKMA: Contributed to participant recruitment, data
collection, data curation, literature review, and critical revision of
the manuscript. AMSA: Contributed to methodological input, data
management, statistical analysis, interpretation of the findings, and
critical revision of the manuscript. RASA: Contributed to participant
recruitment, data collection, literature review, and critical revision of
the manuscript. NAAA: Contributed to data collection, data curation,
data verification, and critical revision of the manuscript. ASHA:
Contributed to the literature review, interpretation of the findings,
drafting of the manuscript, and critical revision of the manuscript.
SAA: Contributed to participant recruitment, data collection, data
verification, and critical revision of the manuscript. SRA: Contributed
to data curation, literature review, interpretation of the findings,
drafting of the manuscript, and critical revision of the manuscript. Al
authors reviewed and approved the final manuscript.

REFERENCES

[1] Langan SM, Irvine AD, Weidinger S. Atopic dermatitis.
2020;396(10247):345-60. Doi: 10.1016/S0140-6736(20)31286-1.

[2] Weidinger S, Beck LA, Bieber T, Kabashima K, Irvine AD. Atopic dermatitis. Nat
Rev Dis Primers. 2018;4(1):1. Doi: 10.1038/s41572-018-0001-z.

[38] Jeskey J, Kurien C, Blunk H, Sehmi K, Areti S, Nguyen D, et al. Atopic dermatitis:
A review of diagnosis and treatment. J Pediatr Pharmacol Ther. 2024;29(6):587-
603. Doi: 10.5863/1551-6776-29.6.587.

[4] Cork MJ, Danby SG, Vasilopoulos Y, Hadgraft J, Lane ME, Moustafa M,
et al. Epidermal barrier dysfunction in atopic dermatitis. J Invest Dermatol.
2009;129(8):1892-908. Doi: 10.1038/jid.2009.1383.

[5] Bolognia JL, Schaffer JV, Cerroni L, editors. Dermatology. 5" ed. Philadelphia:
Elsevier; 2024.

[6] Migliavaca CB, Lazzarini R, Stein C, Escher GN, de Gaspari CN, Dos Santos
HWG, et al. Prevalence of atopic dermatitis: A systematic review and meta-
analysis. Dermatitis. 2025;36(6):575-82. Doi: 10.1089/derm.2024.0165.

[7]1 ISAAC Steering Committee. ISAAC Phase One Manual. 2nd ed. Auckland and
MUnster: ISAAC Steering Committee; 1993.

[8] Garcia-Marcos L, Asher MI, Pearce N, Ellwood E, Bissell K, Chiang CY, et al. The
burden of asthma, hay fever and eczema in children in 25 countries: GAN Phase
| study. Eur Respir J. 2022;60(3):2102866. Doi: 10.1183/13993003.02866-
2021.

[9] Wollenberg A, Werfel T, Ring J, Ott H, Gieler U, Weidinger S. Atopic
dermatitis in children and adults—diagnosis and treatment. Dtsch Arztebl Int.
2023;120(13):224-34. Doi: 10.3238/arztebl.m2023.0011.

Lancet.

[10]

1]

[12]

3]

[14]

[18]

[16]

[7]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

www.jcdr.net

Lee DG, Gui XY, Mukovozov |, Fleming P, Lynde C. Sleep disturbances in children
with atopic dermatitis: A scoping review. J Cutan Med Surg. 2023;27(2):157-64.
Doi: 10.1177/12034754231159337.

Yap JCH, Yew YW. Impact of atopic dermatitis on quality of life of caregivers:
A systematic review and meta-analysis. Dermatitis. 2024;35(6):554-95. Doi:
10.1089/derm.2023.0362.

Stefanovic N, Irvine AD, Flohr C. The role of the environment and exposome in
atopic dermatitis. Curr Treat Options Allergy. 2021;8(3):222-41. Doi: 10.1007/
s40521-021-00289-9.

Mrki¢ Kobal |, Plavec D, Vlagi¢ Lon&arié Z, Jerkovic I, Turkalj M. Atopic march
or atopic multimorbidity- overview of current research. Medicina (Kaunas).
2024;60(1):21. Doi: 10.3390/medicina60010021.

Alhazmi M, Basudan A, Moafa A, Fagihi M, Khawaji A, Mahnashi T, et al.
Epidemiology of atopic dermatitis among children in Jazan Region, Saudi Arabia.
International Journal of Medical and Health Research. 2017;3(7):41-45.

Nahhas M, Bhopal R, Anandan C, Elton R, Sheikh A. Prevalence of allergic
disorders among primary school-aged children in Madinah, Saudi Arabia: Two-
stage cross-sectional survey. PLoS One. 2012;7(5):e36848. Doi: 10.1371/
journal.pone.0036848.

Al Nahas S, Abouammoh N, Althagafi W, Alomary SA, Almutairi AS, Assiri AM,
et al. Prevalence, severity, and risk factors of eczema among young children and
adolescents in Saudi Arabia: A national cross-sectional study, 2019. J Allergy
Clin Immunol Glob. 2024;3(4):100299. Doi: 10.1016/j.jacig.2024.100299.
Alshammrie FF, Albarrak SK, Alhuthaili AA, Alakash SA, AlMansour MH, Gammash
MR. Prevalence and influencing risk factors of eczema among preschool children
in Hail City. Cureus. 2022;14(12):e32723. Doi: 10.7759/cureus.32723.

Alatawi AM, Alanazi AMM, Almutairi ABS, Albalawi RFA, Alhakami AAM,
Alnuaman AAS, et al. Prevalence and risk factors of allergic diseases among
school students in Tabuk: A cross-sectional study. Cureus. 2023;15(3):e36658.
Doi: 10.7759/cureus.36658.

Algahtani JM. Asthma and other allergic diseases among Saudi schoolchildren
in Najran: The need for a comprehensive intervention program. Ann Saudi Med.
2016;36(6):379-85. Doi: 10.5144/0256-4947.2016.379.

Algadheb AFA, Alsharif ZMU, Alghamdi AMH, Alhelaili AKA, Abualaadel RAB.
Prevalence of atopic dermatitis among children in Jeddah, Saudi Arabia (2013-2014).
International Journal of Dermatology & Cosmetic Sciences. 2015;1(1):8-11.

Sabry EY. Prevalence of allergic diseases in a sample of Taif citizens assessed by
an original Arabic questionnaire (phase I): A pioneer study in Saudi Arabia. Allergol
Immunopathol (Madr). 2011;39(2):96-105. Doi: 10.1016/j.aller.2010.05.009.
Baek JO, Hong S, Son DK, Lee JR, Roh JY, Kwon HJ. Analysis of the prevalence
of and risk factors for atopic dermatitis using an ISAAC questionnaire in
8,750 Korean children. Int Arch Allergy Immunol. 2013;162(1):79-85. Doi:
10.1159/000351403. Epub 2013 Jun 27. PMID: 23816852.

Silverberg JI, Barbarot S, Gadkari A, Simpson EL, Weidinger S, Mina-Osorio P,
et al. Atopic dermatitis in the pediatric population: A cross-sectional, international
epidemiologic study. Ann Allergy Asthma Immunol. 2021;126(4):417-28.e2. Doi:
10.1016/j.anai.2020.12.020.

Al-Aklabi A, Al-Khulaidi AW, Hussain A, Al-Sagheer N. Main vegetation
types and plant species diversity along an altitudinal gradient of Al Baha
region, Saudi Arabia. Saudi J Biol Sci. 2016;23(6):687-97. Doi: 10.1016/.
sjbs.2016.02.007.

Hui-Beckman JW, Goleva E, Leung DYM, Kim BE. The impact of temperature
on the skin barrier and atopic dermatitis. Ann Allergy Asthma Immunol.
2023;131(6):713-19. Doi: 10.1016/j.anai.2023.08.007.

Engebretsen KA, Johansen JD, Kezic S, Linneberg A, Thyssen JP. The effect
of environmental humidity and temperature on skin barrier function and
dermatitis. J Eur Acad Dermatol Venereol. 2016;30(2):223-49. Doi: 10.1111/
jdv.13301.

Eichenfield LF, Tom WL, Chamlin SL, Feldman SR, Hanifin JM, Simpson EL, et al.
Guidelines of care for the management of atopic dermatitis: Section 1. Diagnosis
and assessment of atopic dermatitis. J Am Acad Dermatol. 2014;70(2):338-51.
Doi: 10.1016/j.jaad.2013.10.010.

Ramirez FD, Chen S, Langan SM, Prather AA, McCulloch CE, Kidd SA, et al.
Association of atopic dermatitis with sleep quality in children. JAMA Pediatr.
2019;173(5):190025. Doi: 10.1001/jamapediatrics.2019.0025.

Langan SM, Mulick AR, Rutter CE, Silverwood RJ, Asher MI, Garcia-Marcos L,
et al. Trends in eczema prevalence in children and adolescents: A Global Asthma
Network Phase | Study. Clin Exp Allergy. 2023;53(3):337-52. Doi: 10.1111/
cea.14276.

Journal of Clinical and Diagnostic Research. 2026 Nov, Vol-20(11): WC01-WC07



www.jcdr.net Hasan S Al-Ghamdi et al., Atopic Dermatitis among Al-Baha School Children

PARTICULARS OF CONTRIBUTORS:

Resident, Department of Paediatrics, King Fahad Hospital, Al-Baha City, Kingdom of Saudi Arabia.

Resident, Department of Preventive Medicine, Al-Baha Health Cluster, Al-Baha City, Kingdom of Saudi Arabia.
Resident, Department of Paediatrics, King Fahad Hospital, Al-Baha City, Kingdom of Saudi Arabia.

Resident, Department of Obstetrics and Gynaecology, King Fahad Hospital, Al-Baha City, Kingdom of Saudi Arabia.
Resident, Department of Internal Medicine, Qatif Central Hospital, Qatif, Kingdom of Saudi Arabia.

ONOP RN

Resident, Department of Internal Medicine, Qatif Central Hospital, Qatif, Kingdom of Saudi Arabia.

Associate Professor, Department of Internal Medicine, Division of Dermatology, Faculty of Medicine, Al-Baha University, Al-Baha City, Kingdom of Saudi Arabia.

Resident, Department of Obstetrics and Gynaecology, King Faisal Specialist Hospital and Research Centre, Madinah, Kingdom of Saudi Arabia.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: Van Hetall ETYMOLOGY: Author Origin

Hasan S Al-Ghamdi, e Plagiarism X-checker: Aug 06, 2026
Al-Baha, Al-Baha City-65526, Saudi Arabia. * Manual Googling: Sep 13, 2026
E-mail: H.saeed@bu.edu.sa ¢ iThenticate Software: Sep 15, 2026 (4%)

AUTHOR DECLARATION:

¢ Financial or Other Competing Interests: None

® Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects. NA

Journal of Clinical and Diagnostic Research. 2026 Nov, Vol-20(11): WC01-WC07

EMENDATIONS: 7

Date of Submission: Aug 03, 2026
Date of Peer Review: Aug 14, 2026
Date of Acceptance: Sep 17, 2026

Date of Publishing: Nov 01, 2026


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

