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Abstract

Climate change (CC) is expected to negatively impact respiratory health due to air
pollution and increased aeroallergen exposure. Children are among the most vul-
nerable populations due to high ventilation rates, small peripheral airways, and de-
veloping respiratory and immunological systems. To assess the current knowledge
among ltalian pediatric pulmonologists on the potential effects of CC on pediatric
respiratory allergic diseases, a national survey was launched online from February
2020 to February 2021. The members of the Italian Pediatric Respiratory Society
(SIMRI) were contacted by email and 117 questionnaires were returned (response
rate 16.4%). 72.6% of respondents were females, 53.8% were academic pediatri-
cians, 42.7% had been working >10 years. Most of the participants were aware of
the potential health effects of CC and stated that they had noticed an increase in the
incidence (90.6%) and severity (67.5%) of allergic respiratory diseases among their
patients. About 61% and 41% of participants respectively felt that there had been an
increase in the number of children sensitized to pollen and molds. When applying
latent class analysis to identify the features characterizing participants with greater
awareness and knowledge of CC-related health effects, two classes were identified:
almost 60% of the participants were labeled as “poor knowledge” and those with
greater awareness were older, had longer work experience, and were those using the
Internet to gather information about CC. There is urgent need to increase pedia-
tricians' awareness of the detrimental effects of CC on children's respiratory health

and integrate them in the educational programs of healthcare professionals.
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1 | INTRODUCTION

Global warming is an unequivocal event caused by the increasing
atmospheric concentrations of pollutants and greenhouse gases,
such as carbon dioxide, related to human industrial growth, which
is causing huge variations in the biosphere, including long-lasting
climate change (CC) with altered precipitations, recurrent and
severe heat waves, extreme weather events, droughts and fre-
quent floods.>? As recalled on the occasion of the 2021 United
Nations Climate Change Conference, also known as COP26 (the
26th Conference of the Parties to the United Nations Framework
Convention on Climate Change),®> CC will be threatening human
health significantly in the near future and is now considered as
the biggest global health threat of the 21st century” with an es-
timated future increase in deaths due to cardiovascular, re-
spiratory, and infectious diseases, favored by malnutrition, water
shortage, and migrations.

In a milestone position paper, the European Respiratory So-
ciety stated that CC will cause significant respiratory morbidity
related to an increase in the prevalence and exacerbation of
chronic respiratory diseases and a faster decline in respiratory
function.” Detrimental effects on respiratory health will be
caused mainly by worsening air quality due to increased pollutant
levels, but also by higher pollen exposure, due to the increased
growth of many plants, as well as increased pollen production and
earlier and lengthened pollen seasons.® As a consequence,
pollen allergic-patients are expected to show increased severity
and duration of respiratory symptoms and a global increase in
sensitization is also expected.’

Children are disproportionately at risk of the negative im-
pacts on their respiratory health due to the effect of CC, because
of higher ventilation rates, developing respiratory and im-
munological systems and smaller peripheral airways.>'° A sys-
tematic search on studies assessing how health professionals and
the public perceive the health issues related to CC showed a
higher perception that CC is threating health among health pro-
fessionals than among the public.)* However, the evidence
available on health professionals' knowledge and perception of
the potential health effects of CC is limited and does not focus on
pediatricians, whose role should be pivotal in correctly advising
and educating their patients and families on CC issues as well as
in training them on monitoring air quality in terms of pollen and
pollution, to minimize exposure.’® The health literature sup-
porting the increasing efforts of health professionals to address
CC and related health risks is also limited.*?

Notably, recent data from the Italian National Institute of
Health shows that CC is already having negative impacts on the
health of the Italian population.'® Therefore, our study was aimed
at evaluating the current knowledge and awareness among Italian
pediatric pulmonologists on the potential effects of CC on pe-
diatric respiratory allergic diseases, as well as on their awareness
of epidemiological changes that are potentially already occurring
in our country.

2 | MATERIALS AND METHODS

2.1 | Study design and data collection

After having reviewed the available literature on the subject, in
January 2020 we created an anonymous questionnaire on the Google
Forms platform: the survey comprised 21 questions and was revised
and approved by a panel of senior members of the Italian Pediatric
Respiratory Society (Societa Italiana per le Malattie Respiratorie In-
fantili, SIMRI, www.simri.it), a national scientific society founded in
1995 that included 712 members during the study period (mainly
primary care and academic pediatricians). The link to the survey was
spread through the SIMRI newsletter in February 2020 and a re-
minder was sent every month till February 2021. The survey took
approximately 5min to complete, was available only for SIMRI
members and consisted of close-ended questions or multiple-choice
answers. In particular, the questionnaire was divided into two sec-
tions: the first part included questions on personal data such as age,
gender, occupation/professional status, work place and experience of
the participants, while the second part consisted of specific questions
about their knowledge and awareness of the main potential effects of
CC on heath, perception about ongoing changes to the epidemiology
and severity of respiratory allergic diseases in children, CC effects on
aeroallergens, and their interest in further understanding the subject
(Table 1). Answering all the questions was mandatory to continue the
survey, with the result that whoever completed the questionnaire
had to provide all the answers, which were later collected in a da-

tabase for further analysis.

2.2 | Statistical analysis

The data are presented as absolute and percentage frequencies;
differences of categorical variables were compared using the X2 test.
A latent class analysis (LCA) was used to discover underlying re-
sponse patterns, thus allowing the identification of respondent
groups with similar knowledge. The method assumes that all asso-
ciations between the included variables are entirely due to the ex-
istence of distinct subpopulations called latent classes (LCs), and all
variables within the LCs are assumed to be independent. The LCA
was computed using the R poLCA package.'* The variables included
in the LCA concerned the pediatricians' knowledge of the subject on
the basis of the answers to item n. 7 in the questionnaire: partici-
pants were asked to choose one or more between four main health
problems involving children as a result of CC, including infectious
diseases (Y vs. N), malnutrition (Y vs. N), allergic diseases (Y vs. N),
and heat stress (Y vs. N), considering that all have been already
reported as possibly related to CC in the literature. Akaike In-

formation Criterion (AIC)*>¢

was computed to select the best
number of classes.

A logistic regression model was used to investigate which in-
dependent variables influenced latent class membership (dependent

variable). A full model was estimated including the following
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TABLE 1
Item

1

10

11

12

Items included in the questionnaire

Question

Gender

Age (years)

In what kind of facility do you work?

How long have you been doing your job?

Do you agree with the Lancet commission statement: "Climate
change represents the greatest global health threat of the 21st
century"?

Are you interested in the issue of the health impacts of climate
change?

Which are the main health problems involving children as a result
of climate change?

In your experience, have you noticed an increase in the incidence
of allergic respiratory diseases in children living in urban areas
compared to those living in rural areas?

In your experience, what is the status of the incidence of allergic
respiratory diseases in children?

In your work experience, have you noticed an increase in cases of
asthma and/or pollen-induced rhinitis?

In your experience, have you noticed an increase in the severity of
asthma and/or pollen-induced rhinitis?

Do you know which pollen species are responsible for allergic
respiratory diseases in the area where you work?

i)

Answer

- Male

- Female
- Other

- 25-29
- 30-39

- Primary care/Local hospital

(General care pediatricians)

- University Hospital/Research Institute (Academic pediatricians)
- Pediatric residency program (Students)
- <5 years

- 5-9 years

- 210 years

- Partially

- No

- Yes

- Partially

- No-Yes

- Infectious diseases carried by vectors, food, and water
- Malnutrition

- Allergic diseases

- Heat stress

- Yes

- No

- | don't know

- Increased

- Unchanged

- | don't know

- No

- Yes, for both

- Yes, for asthma only

- Yes, for allergic rhinitis only

- No

- Yes, for both

- Yes, for asthma only

- Yes, for allergic rhinitis only

- No

- Yes, | consult the regional pollen calendars

- Yes, but | don't consult the regional pollen calendars

(Continues)
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TABLE 1 (Continued)
Item Question Answer
13 In your experience have you noticed an increase in the number of - Yes
children with positive allergy tests for pollen? - No
- | don't know
14 In your experience, does the pollen season start earlier and last - Start first
longer than in the past? - It starts earlier and ends later
- Unchanged
- | don't know
- Finish later
15 Do you know what "thunderstorm asthma" is? - Yes
- No
- | don't know
16 In your experience, is it useful to warn pollen-allergic asthmatic - Yes
patients of the risks of “thunderstorm asthma”? - No
- | don't know
17 In your experience have you noticed an increase in the number of - Yes
children with positive allergy tests for molds? - No
- | don't know
18 Do your patients' parents know the potential health effects of - Yes
climate change? - No
19 Do your patients' parents want to increase their knowledge of the - Yes
effects of climate change on health? -No
20 What are the update sources you consult on these issues? - Scientific papers
- Internet
- Meetings
- Training courses
21 Would you be interested in receiving more education on health - Yes
problems for children as an effect of climate change? - No

independent variables: gender (M vs. F), age (>50 vs. <50 years), type
of physician (primary care pediatricians, academics, or students), in-
crease in cases of asthma and/or rhinitis (Y vs. N), increase in the
number of children with positive allergy tests for pollen (Y vs. N),
work experience (<5 vs. 25 years), use of scientific papers for CC
update (Y vs. N), use of the Internet for CC update (Y vs. N), parti-
cipation in meetings for CC update (Y vs. N), participation in training
courses for CC update (Y vs. N). Using a stepwise procedure based on
the AIC, a reduced model was obtained. The odds ratios (ORs) and
their relative 95% confidence intervals (Cls) were used to describe
the strength of the associations. Class 2 was used as the reference
group. The analyses were performed using R Statistical Software
(version 4.0; R Foundation for Statistical Computing). A p < 0.05 was
considered statistically significant.

3 | RESULTS

3.1 | Main results from the study cohort

At the end of the study period, 117 questionnaires were returned (re-
sponse rate: 16.4%): 72.6% of the total of participants were females, and
most of the participants were between 30 and 39 years of age (47%)
(Table 2). 21.4% were primary care pediatricians, 53.8% were academic
pediatricians, and 24.8% were students. 42.7% of the participants had
been working for more than 10 years, 36.8% for less than 5 years, and
20.5% between 5 and 10 years. The majority of the participants were
interested in the health impact of CC (95.7%) and 76.1% totally agreed
with the recent Lancet commission definition of CC as the greatest global
health threat of the 21st century.” About 91% of the participants said
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TABLE 2 Answers to the questionnaire among LCA classes
All Class 1 Class 2
117 47 70 p value

Gender: Male 32(27.35) 16 (34.04) 16 (22.86)  0.263

Age 0.022
25-29 10 (8.55) 2 (4.26) 8 (11.43)

30-39 55(47.01) 26 (55.32) 29 (41.43)
40-49 17 (14.53) 2 (4.26) 15 (21.43)
250 35(29.91) 17 (36.17) 18 (25.71)

Work experience (years) 0.048
210 50 (42.74) 21 (44.68) 29 (41.43)

5-9 24 (20.51) 14 (29.79) 10 (14.29)
<5 43 (36.75) 12 (25.53) 31 (44.29)

Type of physician 0.102
Primary Care pediatricians 25 (21.37) 10 (21.28) 15 (21.43)
Academics 63 (53.85) 30 (63.83) 33 (47.14)

Students 29 (24.79) 7 (14.89) 22 (31.43)
Do you agree with the Lancet statement "Climate change represents the greatest global 0.384
health threat of the 21st century"?
Partially 26 (22.22) 9 (19.15) 17 (24.29)
No 2(1.71) 0 (0.00) 2 (2.86)
Yes 89 (76.07) 38 (80.85) 51 (72.86)

Are you interested in the issue of the health impact of climate change? Yes 112 (95.73) 47 (100.00) 65 (92.86) 0.160

In your experience, have you noticed an increase in the incidence of allergic respiratory 83 (70.94) 36 (76.60) 47 (67.14) 0.370

diseases in children living in urban areas compared to those living in rural areas?

In your experience, what is the status of the incidence of allergic respiratory diseases in 0.247

children?
Increased 106 (90.60) 40 (85.11) 66 (94.29)
Unchanged 8 (6.84) 5 (10.64) 3 (4.29)
| don't know 3 (2.56) 2 (4.26) 1(1.43)
In your experience, have you noticed an increase in cases of asthma and/or pollen-induced 0.883
rhinitis?
No 20 (17.09) 9 (19.15) 11 (15.71)
Yes, for both of them 82 (70.09) 31 (65.96) 51 (72.86)
Yes, allergic bronchial asthma only 2 (1.71) 1(2.13) 1(1.43)
Yes, allergic rhinitis only 13 (11.11) 6 (12.77) 7 (10.00)
In your experience, have you noticed an increase in the severity of asthma and/or pollen- 0.438
induced rhinitis?
No 38(32.48) 15(31.91) 23 (32.86)
Yes, for both of them 53 (45.30) 23 (48.94) 30 (42.86)
Yes, allergic bronchial asthma only 11 (9.40) 2 (4.26) 9 (12.86)
Yes, allergic rhinitis only 15 (12.82) 7 (14.89) 8 (11.43)
Do you know which pollen species are responsible for allergic respiratory diseases in the 0.482
area where you work?
No 13 (11.11) 7 (14.89) 6 (8.57)

(Continues)
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TABLE 2 (Continued)

Yes, | consult the regional pollen calendars

Yes, but | don't consult the regional pollen calendars

In your experience have you noticed an increase in the number of children with positive

allergy tests for pollen?

In your experience, does the pollen season start earlier and last longer than in the past?

Start first

It starts earlier and ends later
Unchanged

| do not know

Finish later

Do you know what "thunderstorm asthma" is?

In your experience, is it useful to warn pollen-allergic asthmatic patients of the risk of

“thunderstorm asthma”?

In your experience have you noticed an increase in the number of children with positive

allergy tests for mold?

Do your patients' parents know about the potential health effects of climate change?

Do your patients' parents want to increase their knowledge of the effects of climate change

on health?

Would you be interested in receiving more education on health problems for children as

an effect of climate change?
What are the update sources you consult on these issues?
Scientific paper
Internet
Meeting

Training course

All Class 1 Class 2
117 47 70 p value
72 (61.54) 29 (61.70) 43 (61.43)
32 (27.35) 11 (23.40) 21 (30.00)
71 (60.68) 34 (72.34) 37 (52.86) 0.05
0.666
25 (21.37) 11 (23.40) 14 (20.00)
66 (56.41) 27 (57.45) 39 (55.71)
1(0.85) 0 (0.00) 1(1.43)
10 (8.55) 5(10.64) 5(7.14)
15 (12.82) 4 (8.51) 11 (15.71)
66 (56.41) 30 (63.83) 36 (51.43) 0.256
60 (51.28) 26 (55.32) 34 (48.57) 0.598
48 (41.03) 23 (48.94) 25 (35.71) 0.217
30 (25.64) 14 (29.79) 16 (22.86) 0.532
86 (73.50) 38 (80.85) 48 (68.57) 0.207
114 (97.44) 47 (100.00) 67 (95.71) 0.400
96 (82.05) 38 (80.85) 58 (82.86) 0.975
73 (62.39) 35 (74.47) 38 (54.29) 0.044
74 (63.25) 30 (63.83) 44 (62.86) 1.000
21 (17.95) 9 (19.15) 12 (17.14) 0.975

Note: Bold values refer to significance for differences between the two classes (p < 0.05 was considered statistically significant).

Abbreviation: LCA, latent class analysis.

they had noticed an increase in the incidence of allergic respiratory dis-
eases among their patients, mainly for both allergic asthma and rhinitis
(70.1%), and most of them reported a higher increase in children living in
urban areas compared to those living in rural areas (70.9%). Regarding
symptom severity, 45.3% of the participants perceived an increase in
both asthma and allergic rhinitis (12.8% for rhinitis only and 9.4% for
asthma only). About 61% and 41% of participants respectively felt that
there had been an increase in the number of children with positive allergy
tests for pollens and molds. While 88.9% of the participants stated that
they knew which pollen species are responsible for allergic respiratory
diseases in their area, only 61.5% regularly consult local pollen calendars.
Only 56.4% of the participants knew what “thunderstorm asthma” is, and
only 25.6% stated that their patients' parents were aware of the health
effects of CC. Notably, almost all the participants declared that they were
interested in receiving more education on the potential health effects of
CC in childhood.

311 | LCA

Figure 1 illustrates the two identified classes using the LCA. Class 1
(n=47, 40%) was labeled as “good knowledge” and was mainly
composed of subjects who recognize the potential impact of CC on
infectious diseases (100%), allergic diseases (76.7), malnutrition
(61.7), heat stress (55.3%). Class 2 (n = 70, 60%) was labeled as “poor
knowledge” and only 4.3% and 2.9% of subjects in this group stated
to be aware of the potential impact of CC on malnutrition and heat

stress in children.

3.1.2 | Comparisons between LCA classes

Figure 2 reports the number of correct answers regarding the po-

tential impact of CC on infectious and allergic diseases, malnutrition
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FIGURE 1 Response probabilities among the two latent classes.
The figure illustrates the two classes identified by means of LCA. The
proportion of each variable in each class is represented with a color
scale spanning from white (0%) to red (100%). LCA, latent class
analysis [Color figure can be viewed at wileyonlinelibrary.com]
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FIGURE 2 Number of correct answers to the potential impact of
climate change on infectious diseases, allergic diseases, malnutrition,
and heat stress

and heat stress. The subjects in Class 2 reported at most only two
correct answers (p < 0.001). The subjects in Class 1 were older than
those in Class 2. In addition, they had more years of work experience,
noted an increase in the number of children with positive allergy tests
for pollen and more frequently used the Internet to gather informa-
tion about CC.

3.1.3 | Multivariable analyses

The results from the logistic regression model are shown in Figure 3.
Risk factors associated with membership to Class 1 when compared
to Class 2 were: work experience (odds ratio [OR]: 2.528 [95%
confidence interval [Cl]: 1.085-6.193], reporting an increase in the
number of children with positive allergy tests for pollen (OR: 2.862
[1.145-7.756]) and using the Internet to obtain information about CC
(OR: 2.787 [1.207-6.782]).

7
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FIGURE 3 OR and 95% confidence intervals from the logistic
regression for Class 1 membership. OR, odds ratio

4 | DISCUSSION

To our knowledge, our study is the first to investigate the awareness of
pediatricians involved in respiratory care regarding the effects of CC on
allergic respiratory diseases through the application of LCA to identify
features characterizing those with a higher level of awareness and
knowledge of health effect of CC. A recent survey by Kotcher et al.
involving the members of 12 health professional organizations around
the world confirmed that health professionals have at least a basic
understanding of CC, and most of the participants reported that CC had
already adversely affected the health of people in their nation in various
ways, to either a moderate or a great extent.'” When compared to a
previous similar survey performed on 66 academic pediatricians with a
known interest in environmental health, who were members of the
Academic Pediatric Association,'® our study shows similar rates of re-
spondents who were aware of CC, its potential health effects and were
keen to learn more on the topic. However, our study adds data from
pediatricians with a special interest in childhood respiratory health, re-
porting changes in the epidemiology of allergies already occurring in our
country, such as an increase in incidence and severity of allergic asthma
and rhinitis (especially for those living in urban areas), as well as an
increase in the number of children sensitized to pollen or molds. In other
words, our survey provides evidence that pediatricians with a special
interest in childhood respiratory health are starting to recognize the
effects of CC on their patients in their clinical practice.

Similar surveys have been carried out within other scientific socie-
ties such as the American Thoracic Society (ATS), whose membership is
offered also to pediatricians, starting from US ATS members: the Authors
collected responses from 915 members, 6.5% of whom were practicing
pediatrics, showing similar rates of awareness of CC (89%) and its impact

o

on patient care (“a great deal’-“a moderate amount”) (65%)."” The ma-
jority of the respondents indicated that they were already observing
health impacts of CC among their patients, most commonly in terms of
increases in chronic disease severity related to air pollution (77%), in-
creased allergic symptoms from exposure to plants or mold (58%), and
severe weather injuries (57%). Moreover, 66% of the participants re-
ported that children aged O to 4 years are one of the groups that will be

disproportionately affected by CC.'? Unfortunately, it is not possible to
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extrapolate data relating to pediatricians from the study results. The
same questionnaire was later sent also to international ATS members:
responses were received from 489 members in 68 countries, 5% of
whom were practicing pediatrics, 96% were aware of CC and 81% in-
dicated that CC has direct relevance to patient care.”® In agreement with
the survey on US members, the majority of international respondents
indicated that they were already observing health impacts of CC among
their patients such as increases in chronic disease severity from air
pollution (88%), allergic symptoms from exposure to plants or mold
(72%), and severe weather injuries (69%). Similar to the previous study,
data relating to answers from pediatricians cannot be extrapolated from
the study results. The same research group administered the ques-
tionnaire to members of the American Academy of Allergy, Asthma &
Immunology (AAAAI), from which 1184 responses were retrieved, but
with no clarification as to how many were from pediatricians or physi-
cians practicing in pediatrics: the results were comparable to the ATS
studies, with 81% of respondents aware of CC, 63% indicating that CC
was relevant to patient care (“a great deal”’-"a moderate amount”), 73%
expecting a worsening in severity in chronic diseases including asthma
and COPD, and 63% expecting increased care for allergic sensitization
and symptoms related to exposure to plants or mold.*

Even though our study reported that CC is felt to be an im-
portant health issue among SIMRI members, it should be noted that
their knowledge of the main effects of CC on childhood health (in
terms of malnutrition, infectious diseases, allergic diseases, and heat
stress) was lower than expected, with 60% of respondents labeled as
the “poor knowledge” group in the LCA. Only about 57% of the
participants knew the term “thunderstorm asthma,” which is parti-
cularly surprising when considering that the survey includes experts
in pediatric respiratory disorders.

To identify features characterizing participants with a greater
awareness and knowledge of CC-related health effects we chose to
apply LCA, which represents an advanced statistical method useful to
identify unmeasured class membership among subjects using categorical
and/or continuous observed variables. The results obtained from the
LCA allowed us to identify two latent classes related to pediatricians'
knowledge of the topic. Pediatricians with a higher level of awareness
were older and had longer work experience than those with poor
knowledge and were those using the Internet to gather information on
CC. Notably, contrary to our data, in the AAAAI survey, older physicians
perceived that CC affected their patients to a lesser extent when
compared with physicians younger than 50 years, even when controlling
data for strength of belief in CC.2* However, in that study no data is
reported on the number of pediatricians who took the survey, therefore
the results may not be comparable to our data, which could also reflect
geographical differences in terms of medical education and health care
system. Noticing an increased number of children with positive allergy
tests for aeroallergens was also associated with a higher level of
awareness of the topic: such data may be explained considering that
pediatricians who are more aware of CC effects on aeroallergens may
be keener to perform and extend allergy testing.

Regarding medical education on CC, it should also be noted that it is
overall limited worldwide and the current climate health educational

offerings appear to vary considerably among health profession institu-
tions, as shown by a recent international survey.?? Unsurprisingly, in our
study, almost every participant stated that they are interested in receiving
more education on health problems for children as an effect of CC.
Surveys on CC are feasible among physicians and are useful to gather
information to plan and organize educational programs; in the meantime,
completing a survey may represent an educational intervention in itself,
increasing the awareness and knowledge of the respondents. In the near
future, CC should be included more and more in professional health edu-
cation, including national conferences, continuing medical education, and
residency training.”*> Considering that children are uniquely vulnerable to
the health effects of CC,>*?° pediatricians should be adequately educated
on the subject, and we also agree with the Authors who state that
physicians, and pediatricians in particular, must become engaged in stra-
tegies to address CC, the environmental sustainability of health systems
and the resilience of population health to environmental change.”*?”
As the main limitation of the current study, we recognize that the
number of respondents is quite low and included mainly academic pe-
diatricians, therefore our results may not be suitable for generalization to
other pediatric practitioners. While we can only speculate on the reasons
behind such low response rates, it should be considered that physicians
are among the hardest professionals to reach through surveys in gen-

eral,?®

and we do believe that those who were already aware of the topic
may have been more likely to respond to our survey. Moreover, this
survey was conducted during the COVID-19 pandemic, which may have
contributed to the low response rate in many ways: not only were health
care professionals more focused on the pandemic itself, but they likely
received many different calls to participate in online surveys in the same
period and may have felt annoyed (the so-called “over-surveying” effect).
Nevertheless, our data are in line with those from other similar studies.
The two aforementioned surveys distributed to the members of the ATS
reported response rates of 17%’ and 9.8%,° respectively. Similarly, in
the multinational survey by Kotcher et al. the average participation rate
across scientific societies was 10%."” Therefore, larger surveys on prac-
ticing pediatricians could be useful to address their gap of knowledge as
well as to plan tailored educational interventions.

Another limitation of the current study includes that, even
though some of the questions in our survey had been already used in
other similar studies, the questionnaire did not undergo a process of
validation. Furthermore, since our survey was completely anon-
ymous, we couldn't compare the demographic characteristics of non-
respondents and respondents.

5 | CONCLUSIONS

Our study, including a sample of Italian pediatricians involved and/or
interested in the field of pediatric respiratory diseases and applying an
advanced statistical analysis, shows a high level of awareness of CC
with poor knowledge of CC-related health effects in children. Notably,
awareness was higher in those with longer work experience. Most of
the participants reported having already encountered the health im-
pacts of CC in their practice, in terms of increased incidence and
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severity of asthma and/or allergic rhinitis, as well as increased number
of children sensitized to molds and pollen. There is urgent need to
increase awareness and promote a better understanding of the impact
of CC on children's respiratory health among pediatricians. CC should
be integrated in the educational programs of healthcare professionals
to allow them to face its serious threats on human health.
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