He et al. BMC Public Health  (2024) 24:3088 BMC Public Health
https://doi.org/10.1186/512889-024-20561-2

Impact of the COVID-19 pandemic A

and lockdown measures on clinical visits
and subjective symptoms in childhood
allergic rhinitis induced by house dust mites
in Shanghai
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Abstract

Background Establishing the interaction between aeroallergens and air pollution in children with house dust mite
induced allergic rhinitis (HDM-AR) remains challenging, especially in urban areas. The coronavirus disease 2019
(COVID-19) pandemic and the subsequent lockdown measures provided a valuable opportunity.

Methods We analyzed the clinical data of HDM-AR children between March and August in 2018-2020, and classified
the children according to the type and the degree of HDM sensitization. The records of patients’hospital visits, allergic
rhinitis symptoms assessments, and air pollution measurements in Shanghai were used to assess the differences
before (2018-2019) and during the pandemic (2020), as well as during lockdown (March-June) and unlockdown (July-
August) period in 2020.

Results The study included 1570 HDM-AR children aged 2 to 8 years old, 815 (51.9%) were monosensitized to HDM
(mono-HDM-AR), and 755 (48.1%) were polysensitized to HDM (poly-HDM-AR). There was a significant increase

in the rate of clinical visits among children with HDM-AR during the COVID-19 pandemic compared to pre-pandemic
(P<0.001), particularly among older children aged 7-8 years (P=0.01). During the unlockdown period, there was a nota-
ble decrease in clinical visits for children with poly-HDM-AR (P < 0.001). Children with high levels of HDM sensitization
exhibited significant symptom improvement in unlockdown period (P<0.001). Although the air pollutants concentration
had improved during the study, there was no effect on the improvement of HDM-AR children as expected.

Conclusions The COVID-19 pandemic and its associated lockdown measures provided a unique context to observe
the dynamics of management in children with HDM-AR. The findings underscore the complexity of managing allergic
conditions in pediatric populations, highlighting the influence of environmental and lifestyle changes on disease
presentation and the need for tailored approaches to treatment during periods of societal disruption.
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Background

Allergic rhinitis (AR) is a non-infectious inflamma-
tory disease of the nasal mucosa, primarily mediated by
immunoglobulin E (IgE) in atopic individuals exposed to
allergens [1]. Symptoms of AR include nasal congestion,
runny nose, sneezing, and nasal itching, impacting the
quality of life in this population [2, 3]. It has increasingly
become a worldwide health concern affecting people of
all ages, with a notable surge in its prevalence among
children in recent years [4]. AR adversely affects social
life and school performance, particularly in children with
severe symptoms, imposing substantial time and eco-
nomic burdens on their families [5].

The rising prevalence of AR appears to be closely linked
to environmental factors [6]. While exposure to indoor
and outdoor allergens constitutes a recognized risk fac-
tor for AR development, indoor allergens could induce
more severe airway allergic phenotypes [7]. House dust
mite (HDM) is the most common aeroallergen in Shang-
hai. The predominant species are Dermatophagoides
pteronyssinus (67.86%) and Dermatophagoides farina
(68.75%) [8]. The ARIA (Allergic Rhinitis and its Impact
on Asthma) guideline recommends allergen avoidance
as a key treatment principle, although implementing this
approach can be challenging [9].

Although the use of face masks and low air pollution
emissions resulting due to COVID-19 lockdowns have
been proposed as having the potential benefit of decreas-
ing symptom severity in patients with AR, the prevalence
of AR children still increased [10, 11]. Recent epidemio-
logical studies show that the COVID-19 pandemic has
had a negative influence on the clinical symptoms of
patients sensitized to HDM, which supports the impor-
tant pathogenic role of indoor aeroallergens in AR devel-
opment [12-14]. During the initial wave of the pandemic,
the social distancing measures were implemented for a
period of 4 months, from March to June 2020, to mitigate
the frequency of upper respiratory tract infections. This
time frame provided a valuable opportunity to investigate
the impact of air quality and lifestyle factors on pediatric
populations with allergies.

Methods

Study population

Clinical data of patients with nasal complaints who vis-
ited the otolaryngology outpatient department at Shang-
hai Children’s Medical Center from March to August
2018-2020 were systematically collected. We retrospec-
tively analyzed the clinical data and recruited children
between the ages of 2 and 8 with a diagnosis of AR and
sensitized to HDM (HDM-AR). The principal diagnostic
classification of HDM-AR was made based on Allergic
Rhinitis and its Impact on Asthma (ARIA) guideline [15].
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The medical records of the patients comprised their
age, gender, visit data, and blood allergy tests, were used
to assess the differences before (2018-2019) and during
the pandemic (2020), as well as during lockdown (March-
June) and unlockdown (July-August) period in 2020.
The types of aeroallergens, including HDM, molds, cat/
dog dander, pollens, and cockroaches, were identified
through ImmunoCAP IgE assays (Thermo Fisher Scien-
tific/Phadia, Shanghai, China). Based on the quantified
serum-specific IgE (sIgE) levels, sensitization to HDM
was categorized as low-level when HDM sIgE level <50
kUA/L and high-level when HDM sIgE level > 50 kUA/L.

Monosensitiezed to house dust mite was categorized as
mono-HDM-AR and polysensitized to HDM and other
allergens was categorized as poly-HDM-AR. Specifi-
cally, poly-HDM-AR was characterized by the presence
of HDM-specific IgE in conjunction with other allergen-
specific IgE.

We conducted telephone follow-up with the parents of
children with HDM-AR. We limited the recall period to
less than three months before the interview, as shorter
recall periods have been shown to reduce bias. The pri-
mary criterion for selection was the representation of
diverse HDM sensitization profiles (mono-HDM-AR
vs. poly-HDM-AR) to a balanced representation of chil-
dren with different symptom severities and varying lev-
els of HDM sensitization. We excluded children with
other chronic respiratory diseases (e.g., asthma) to mini-
mize confounding factors that could influence symptom
assessment. Additionally, children with incomplete medi-
cal records or those who did not participate in any fol-
low-up activities during the study period were excluded
from the analysis. To control for potential biases, we
accounted for socioeconomic status, living conditions
(e.g., ventilation at home), and any concurrent medica-
tion use that could affect symptom reporting. A ques-
tionnaire of 14 inquiries was administered during the
follow-up process, with a focus on evaluating allergies
in the children during two separate periods: the period
of lockdown (March-June) and the subsequent period of
unlockdown (July-August) in 2020. Parents responded
to the questions based on Rhinitis Control Assessment
Test (RCAT) and Visual Analog Scale (VAS), which were
employed to assess nasal symptoms and the subjective
severity of those symptoms.

Assessment of AR severity

Subjective severity of HDM-AR was evaluated utiliz-
ing a pre-defined VAS ranging from 0 to 10. The evalu-
ation of nasal symptom severity was conducted using the
RCAT with scores ranging from 0 (no symptoms) to 5
(very frequent). The assessment comprised six items that
surveyed the children’s impairment during the previous
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seven days, including symptoms of nasal congestion,
sneezing, watery eyes, sleep disorders, avoiding expo-
sure to allergens, and allergic symptom control. In this
way, we obtained RCAT and VAS scores from primary
caregivers of children via phone survey, recorded from
March to August 2020.

Collection of air pollution data

Air pollution data for Shanghai between 2018 and 2020
were collected from the China National Environmen-
tal Monitoring Centre website (http://www.cnemc.cn/).
The accumulated data included hourly concentrations of
fine particulate matter, categorized by diameters equal
to or less than 2.5 um (PM, ;) and 10 pm or less (PM,,),
along with data on sulfur dioxide (SO,), nitrogen diox-
ide (NO,), and ozone (O;), obtained from a monitoring
station. Subsequently, we computed daily and monthly
concentrations for these pollutants using valid measure-
ments for at least 18—24 h per day.

Statistical analysis
Chi-square (x°) tests were used to evaluate the differ-
ences between categorical variables, such as clinical
visit rates before and during the pandemic, with the
null hypothesis being that there is no significant differ-
ence between the groups. Wilcoxon rank-sum tests were
applied to continuous variables (e.g., symptom scores),
under the null hypothesis that there is no significant dif-
ference in the distribution of these variables across dif-
ferent groups. For the analysis of clinical visit frequency,
the Poisson regression model was employed, as the daily
number of clinic visits followed a Poisson distribution.
The null hypothesis for this model was that the regres-
sion coefficients for predictors (e.g., time periods, age,
type of sensitization) were equal to zero, meaning they
did not affect the clinical visit rate. This method pro-
vided more robust and convergent coefficients due to the
nature of the data distribution [16]. We introduced the
Distributed Lag Nonlinear Model (DLNM) to account
for the potential lagged effects of air pollutants on
HDM-AR symptoms. This model included a lag term to
capture the delayed impact of air pollution on clinical
symptoms. The null hypothesis in the significance test-
ing of regression coefficients was that air pollutants had
no delayed effect on the clinical symptoms of HDM-AR
children [17]. The t-test was used for hypothesis testing
of these coefficients. The final multivariable model was
as follows:

log E(Yt) = a+as.factor(dow) +as.factor(holiday) + ns(time,
df/year)+cb(Tmean)+ cb(air pollutant).

The model was developed according to previous studies
[18]. All analyses were conducted using IBM SPSS ver-
sion 25 (IBM Corp., Armonk, NY, USA), GraphPad Prism
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software version 9 (GraphPad Software, San Diego, CA,
USA), and R version 3.6.3 (The R Project for Statistical
Computing, Vienna, Austria). The statistical significance
level was set at P-value <0.05 (two-tailed).

Results

Clinical visits characteristics of children with HDM-AR:

a pre- and during COVID-19 pandemic analysis

Our study focused on a cohort of 1570 children with
HDM-AR aged 2-8 years. Of these, 1031 (65.7%) were
male and 539 (34.3%) were female. Among these AR
children, 815 (51.9%) were monosensitiezed to HDM
(mono-HDM-AR), and 755 (48.1%) were polysensi-
tized to HDM (poly-HDM-AR). As shown in Table 1,
we analyzed the disparities in clinical visits among
children with HDM-AR, taking into consideration vari-
ables such as gender, age, and the degree of sensitiza-
tion. No significant difference was observed based on
gender for children with HDM-AR before and during
the pandemic. However, there was a marked increase
in monthly clinical visits for older children aged 7-8
years during the pandemic (P=0.01). Compared to
children with poly-HDM-AR, the clinical visit rate
increased significantly during the pandemic in chil-
dren with mono-HDM-AR (P=0.001). The clinical
visit rate showed no marked difference in the low- and

Table 1 Clinical characteristics of HDM-AR patients before
(2018-2019) and during (2020) the COVID-19 pandemic in the
Otolaryngology outpatient department

Variables 2018-2019 2020group P P,
group (N=957, (N=613,
n/N%) n/N%)
Gender, n (n/N%)
Boy 624 (65.2%) 407 (66.4%) 0.598
Girl 333 (34.8%) 206 (33.6%)
Age, n (n/N%)
2<age<7/ 695 (72.6%) 408 (66.6%) 0.01
7<age<8 262 (27.4%) 205 (33.4%)
Type and degree 0.001
of HDM sensitiza-
tion, n (N/N%)
mono-HDM 479 (50.1%) 336 (59.7%)
Low-level 423 (88.3%) 293 (87.2%) 0.634
High-level 56 (11.7%) 43 (12.8%)
poly-HDM 478 (49.9%) 277 (40.3%)
Low-level 441 (92.3%) 233 (84.1%) 0.001
High-level 37 (7.7%) 44(15.9%)

Bold indicates P <0.05, HDM-AR allergic rhinitis induced by house dust mite
(HDM), mono-HDM, allergic rhinitis induced only by house dust mite, poly-

HDM allergic rhinitis induced by house dust mite and other coexisting inhaled
allergens, Low-level HDM sIgE < 50 kUA/L, High-level HDM sIgE > 50 kUA/L,

P comparison between 2018-2019 group and 2020 group, P;-value, comparison
between mono-HDM and poly-HDM
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high- level subgroups of children with mono-HDM-
AR. However, among children with poly-HDM-AR,
the clinical visit rate significantly increased during the
pandemic in the high-level subgroup compared to low-
level subgroup (P=0.001). Thus, the effect of the pan-
demic seemed to be more pronounced in children with
high-level poly-HDM-AR.

Difference in monthly clinical visit rate for HDM-AR
children before and during pandemic periods

We further analyzed the monthly clinical visit records
for these children in two distinct time frames: before
the COVID-19 pandemic (2018-2019) and during the
COVID-19 pandemic (2020). As shown in Fig. 1, among
children presenting nasal complaints at the otolaryn-
gology outpatient department, there was a significant
increase (P<0.005) in the clinical visits rate of HDM-AR
children during the pandemic compared to the period
before the COVID-19 pandemic. The increased clini-
cal visit rate was evident both during the periods with
(March-June) and without (July-August) lockdown
measures in 2020. Interestingly, during the unlock-
down period, a sudden, notable decline in the propor-
tion of clinical visits among children with HDM-AR was
observed.

*kk
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Clinical visit rate (%)
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Difference in monthly clinical visit rate for mono- and poly-
HDM-AR children before and during pandemic periods

In addition, Fig. 1 also display the results of subgroup
analyses on the monthly visit rate among children with
HDM-AR. Analysis of each group individually revealed
that, the proportion of clinical visit significantly increased
among children with mono-HDM-AR during the period
without lockdown (P<0.001, P=0.031) compared to the
corresponding months in 2018-2019. Conversely, clinical
visit rate decreased significantly during the same period
in children with poly-HDM-AR. Children with poly-
HDM-AR seems to be the key factor responsible for the
downward trend in clinical visits among all children with
HDM-AR. Tables S1 present the monthly clinical visits
for children with mono- and poly- HDM-AR in detail.

Subgroup analyses of HDM-AR children by phone survey
during periods with and without lockdown

The follow-up phone interviews included a smaller sub-
sample of 100 children to gather in-depth qualitative
insights and assess their experiences during the lock-
down period. Analysis of nasal symptoms in children
with low-level (n=50) and high-level (n=50) HDM-
AR revealed significant differences between periods
with and without lockdown. As shown in Fig. 2a and
b, when compared to children with low-level HDM-
AR, those with high-level HDM-AR exhibited more

poly-HDM-AR (2018-2019)
B mono-HDM-AR (2018-2019)
== poly-HDM-AR (2020)
B mono-HDM-AR (2020)

% %k %k

June . July August |

I
Lockdown

I 1
Unlockdown

Fig. 1 Clinical visits rate of mono- and poly- HDM-AR children before (2018-2019) and during (2020) the COVID-19 pandemic. Note:* indicates

the comparison of HDM-AR between before (2018-2019) and during (2020) the COVID-19 pandemic; *P < 0.05, **P < 0.01, ***P< 0.001. # manifests
the comparison of poly-HDM-AR between before (2018-2019) and during (2020) the COVID-19 pandemic; #P < 0.05, ###P< 0.001. HDM-AR,

allergic rhinitis induced by house dust mite; poly-HDM-AR, allergic rhinitis induced by house dust mite and other coexisting inhaled allergens;
mono-HDM-AR, allergic rhinitis induced only by house dust mite. clinical visit rate, proportion of HDM-AR children among patients presenting nasal

complaints in the outpatient
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Fig. 2 Comparison of nasal symptoms assessments between low-level and high-level HDM-AR children during lockdown and unlockdown in 2020.
Note Asterisk indicates statistical significance. * P <0.05. *** P <0.001. HDM, house dust mite; RCAT, Rhinitis control assessment test

severe symptoms, as indicated by increased VAS and
decreased total RCAT scores during the lockdown
(P<0.001). We evaluated the impact of lockdown on
the severity of each nasal symptom (nasal congestion,
sneezing, watery eyes, sleep disorders, avoid expo-
sure to allergens, and allergy symptoms control) using
RCAT (Fig. 3c). Each symptom was significantly worse
in children with high-level HDM-AR during the lock-
down (P<0.001, P<0.001, P=0.02, P<0.001, not signif-
icant, P<0.001, respectively). There was no significant
difference between children with low- and high-level

HDM-AR avoiding exposure to allergens, which may be
attributed to the mandatory lockdown measures.

Figure Sla illustrates a comparison of VAS and total
RCAT between 100 follow-up children with mono-sensi-
tization (42%) and poly-sensitization (58%) to HDM dur-
ing lockdown and unlockdown period in 2020. Compared
to poly-HDM-AR children, mono-HDM-AR children
did not exhibit significant improvement in VAS scores
or RCAT total scores during and after the lockdown
period. However, mono-HDM-AR children had signifi-
cantly higher VAS scores and significantly lower RCAT
scores than those with multiple allergies. According to
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each nasal symptom score (Figure S1b), mono-HDM-
AR children significantly improved in nasal congestion,
sneezing, and sleep disorders during unlockdown period
(P<0.05, P<0.01, P<0.01), while poly-HDM-AR children
significantly improved in nasal congestion and sleep dis-
orders (P<0.05, P<0.05).

Difference in monthly outdoor air quality values

in Shanghai before and during the COVID-19 pandemic
Overall, a noteworthy enhancement in the quality of out-
door air was observed during the pandemic in Shanghai,
as compared to the corresponding periods in 2018-2019.
As shown in Fig. 3, it is apparent that the average monthly
SO, values were markedly lower during the pandemic
(from March to August 2020) in comparison to the cor-
responding months in 2018-2019 (£<0.001, P=0.032,
P=0.013, P<0.001, P<0.001, not significant, respec-
tively). Likewise, for NO, and PM10 concentrations, the
average monthly levels in March and April 2020 were
significantly reduced in contrast to the same months in
2018-2019 (NO,: P<0.001, P=0.021; PM10: P<0.001,
P=0.042, respectively). Furthermore, PM2.5 concen-
trations in March (P<0.001) and O; concentrations
(P<0.001) in June exhibited substantial improvements.
Tables S2 present the monthly air pollutants values in
detail.

Spearman correlation and relative risk between outdoor
air quality and HDM-AR during the COVID-19 pandemic

in 2020

Analysis of correlation between air pollutants and
childhood HDM-AR in 2020 is thoroughly outlined in

Table S3. A Spearman correlation coefficient of 0.07
(P<0.05) was found between HDM-AR and PM,,, but no
significant association was discovered between HDM-AR
and the other air pollutants. A subgroup analysis for air
pollutants was conducted among children with HDM-AR
from March to August 2020, aiming to assess the effects
of SO,, NO,, PM,,, PM, 5, and O on daily clinical visits
of children with HDM-AR (Figure S2). The results indi-
cated that none of these pollutants exhibited a statisti-
cally association with an increased risk of clinical visits
among HDM-AR children. The daily distribution of air
pollutants from March to August in 2018-2020 is illus-
trated in Figure S3.

Discussion

AR is the most common chronic inflammatory disease
and is affected by complex interactions among genetic,
environmental, and lifestyle factors [19]. In recent years,
AR has become more prevalent in childhood and adoles-
cence, with substantial health impacts on the quality of
life as it is associated with numerous complications and
comorbidities [20]. Comprehensive management of AR
encompasses education, environmental control, immu-
notherapy, and pharmacologic treatment. Pharmaco-
therapy is an effective treatment of choice for moderate
to severe disease, and immunotherapy is an appropriate
choice when AR symptoms are driven by specific aller-
gens [21]. Despite these strategies, the first step in man-
aging AR is avoiding or minimizing exposure to allergens,
which may effectively reduce symptoms of AR. However,
avoidance strategies are often challenging for polysen-
sitized patients as it is difficult to eliminate all possible
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allergens or triggers [22]. During the first wave of the
COVID-19 pandemic, lockdown measures (from March
to June 2020) implemented by the Shanghai government
effectively reduced the frequency of upper respiratory
tract infections. However, children were required to stay
at home for long periods, with continued exposure to
indoor allergens during lockdown periods because HDM
is the primary source of indoor allergens [23].

Our results showed that the monthly rate of clinical
visits for childhood HDM-AR significantly increased
during the pandemic. Consistent with our findings, other
studies have proposed that continuous indoor allergen
exposure markedly worsens rhinitis symptoms in asth-
matic HDM-sensitized patients with AR [14]. It is note-
worthy that the rate of clinical visits primarily increased
among older children (aged 7-8 years) as opposed to
younger children (aged 2-6 years). The exact reason for
this difference is unclear, but we speculate that it might
be attributable to the rapid development of the immune
system in the former age group [24]. Kulig et al. reported
that early symptoms of allergic rhinitis are non-specific,
and the increased prevalence in older children may be
linked to longer exposure to allergens [25]. Childhood
AR is usually a persistent and progressive disease, and the
prevalence of AR increases from 5.4% at age 4 years to
14% at age 8 years [26]. Once an allergy develops, symp-
toms usually persist into adulthood, and symptoms of AR
develop before the age of 20 years in 80% of patients [27].
In addition, most children with HDM-AR (61.0%) are
boys; but the sex ratio of clinical visit had no statistically
significant difference before versus during the COVID-19
pandemic. According to David P, boys with AR outnum-
ber girls in childhood, but the affected numbers are equal
during adulthood [28].

When lockdown measures were implemented, chil-
dren were forced to spend all their time at home, which
would increase exposure to indoor allergens such as
HDM, molds, and pet allergens. According to our
caseload, during the period with no lockdown meas-
ures, the visit rate among patients with poly-HDM-AR
decreased significantly, whereas this rate among patients
with mono-HDM-AR increased significantly. Our tel-
ephone follow-up results revealed that children with
mono-HDM-AR experienced significantly higher nasal
symptom scores during the lockdown period compared
to those with poly-HDM-AR. We hypothesize that chil-
dren with mono-HDM-AR may have been more severely
affected by indoor dust mite allergens due to their single
allergen sensitivity. In contrast, children with poly-HDM-
AR might have been less affected due to their sensitiza-
tion to multiple allergens, potentially benefitting more
from reduced exposure to outdoor allergens during lock-
downs. According to a report by Miller, inflammation
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and Th2 polarization caused by HDM can lead to a cas-
cade of spreading sensitization to other allergens and
aggravation of polysensitized airway inflammation [29].
It is noteworthy that the visit rate of children with high-
level poly-HDM-AR was significantly higher than that
in the low-level group. This means that the additional
impact of HDM may aggravate airway inflammation in
polysensitization, which is consistent with the conclu-
sions of Bousquet et al. that compared with monosensiti-
zation, polysensitization may increase the risk of allergic
comorbidity and may be associated with more severe
symptoms [30].

To diagnose allergic diseases and assess the severity
of symptoms, it is important to use the combination of
the patient’s medical history, clinical findings, and test-
ing for relevant allergens [31]. In our study, compared
with low-level HDM-AR, the nasal symptoms of children
with high-level HDM-AR were significantly worse dur-
ing the lockdown period. Allergic symptoms in patients
with HDM are associated with HDM allergen levels in
their homes [32]. However, a limitation of the present
study was that we could not measure the concentration
of indoor allergens and indoor pollutants in the homes
of participating children with HDM-AR owing to the
pandemic. In urban areas, indoor pollution may have
increased correspondingly with the increase in indoor
activities during lockdown, such as smoking and cooking.

In addition to indoor allergens, outdoor air pollutants
also negatively affect respiratory health [33]. Although,
wearing masks not only effectively reduces the concentra-
tion of inhaled airborne allergens but also increases the
temperature and humidity of the breathed air to improve
AR symptoms [34]. However, breathing “cleaner” air with
fewer pollutants may paradoxically worsen symptoms in
allergic individuals. This could be due to an increased
exposure to purified allergens in the absence of airborne
pollutants that typically reduce allergen bioavailability
[35]. This may be the reason why the clinical visit rate
for HDM-AR still increased even though air quality had
improved obviously in 2020.

This study has several limitations. First, the cases were
selected from a single hospital, and our study focused on
younger children (aged 2—-8 years) since AR often begins
in early childhood, and this age range may not fully rep-
resent the broader spectrum of children affected by
HDM-AR, particularly older children. Future research
should aim to include a more diverse age range to better
capture the full spectrum of AR presentation and man-
agement across different developmental stages. Second,
we were unable to measure HDM allergen levels within
the homes of the children in this study. Due to significant
variability in family living environments—such as dif-
ferences in ventilation, cleaning practices, and housing
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conditions—it was challenging to standardize data col-
lection on indoor allergen exposure. This limitation
underscores the need for future studies to incorporate
real-time indoor allergen monitoring, which could pro-
vide more accurate insights into the relationship between
allergen exposure and clinical symptoms. Third, measure-
ment bias may have occurred, as the observed reduction
in outdoor air pollution during the study period does not
necessarily reflect individual-level exposure. Indoor air
can contain various pollutants, including tobacco smoke,
cooking fumes, and emissions from solid fuels used for
heating, all of which may influence AR symptoms but
was not directly accounted for in our analysis [36]. A
more comprehensive assessment of both outdoor and
indoor air quality would be beneficial for future research.
Finally, psychological and environmental factors, such as
increased parental anxiety during the COVID-19 pan-
demic or changes in household conditions (e.g., pro-
longed indoor exposure to HDM allergens), may have
contributed to the rise in clinical visits. While our study
did not explicitly focus on these factors, they likely played
a role in the observed patterns of healthcare utilization.
Future studies should consider incorporating psychologi-
cal assessments and more detailed environmental analy-
ses to better understand their impact on AR management
during periods of societal disruption.

Conclusion

In summary, persistent exposure to indoor allergens may
have worsened the symptoms of HDM-AR among chil-
dren during the COVID-19 pandemic, especially in older
children (aged 7-8 years). In HDM-AR, rhinitis symp-
toms were markedly worsened in children with high-level
sensitization during lockdown whereas patients with
poly-HDM-AR improved significantly during the period
with no lockdown. Compared with outdoor air pollut-
ants, indoor allergy interventions and activities outside of
the home are important.
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