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Abstract
Background

Some previous studies have examined the effects of temperature, humidity, wind speed and atmospheric
pressure on children morbidity, but few studies have evaluated health effects of combined effect of various
meteorological factors. The purpose of this study was to assess the effect of daily changes in meteorological
factors and their comprehensive effects on children’s respiratory disease hospitalizations for different ages,
genders and subtypes in Baotou, China. 

Methods

Generalized additive models and distributed lag non-linear models were constructed to simultaneously assess
the exposure–response associations between daily admission counts of children with respiratory diseases and
daily net effective temperature and other meteorological factors as well as their lag dependencies.

Results

In general, the cumulative meteorological factors had greater effects on lower respiratory tract infections than
upper respiratory tract infections (RR: temperature [4.2 vs. 2.7]; wind speed [3.1 vs. 2.5]; humidity [1.8 vs. 1.3]).
The effects on children over 3 years old were greater than those on children aged 0–3 years (OR: temperature
[4.4 vs. 1.3]; wind speed [4.4 vs. 1.5]), while the effects on female children were greater than those on male
children (OR: temperature [2.6 vs. 1.8]; wind speed [3.3 vs. 1.6]). However, some differences were observed
between groups with regard to the effect of humidity. Hence, the net effective temperature was calculated using
comprehensive meteorological factors, and the in�uence range value and peak value of each group were
determined.

Conclusions

The in�uence of meteorological factors on children’s respiratory disease hospitalizations shows different
characteristics in different subgroups. Hence, the net effective temperature was calculated using the
comprehensive meteorological factors, and the in�uence range and peak value of each group were determined
so as to recommend the corresponding measures accordingly.

Background
Respiratory disease is one of the most common diseases in children, which is affected by complex
meteorological factors. Previous studies have revealed the relationship between children's respiratory diseases
and meteorological factors, including temperature, humidity, wind speed and atmospheric pressure [1–3]. The
results and conclusions are relatively unstable. Some studies suggest that the effects of cold spells on human
health might be mainly due to the effects of daily temperature �uctuations as well as the impact of persistent
and extreme climate change [4, 5]. Temperature changes increase the rates of medical service utilization in terms
of emergency department visits [6] and hospital admissions [7]. A meta-analysis in a previous work showed that
the effects of comprehensive evaluations of temperature, humidity, and wind speed on disease incidence were
better than that of a single evaluation of temperature [4]. This is an expected discovery because high winds
could aggravate the physiological effects of cold temperatures, and a dry environment can stimulate additional
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external dust and other substances, thus affecting the respiratory system negatively. Due to the complicated
patterns of the association of health outcomes with seasonal characteristics, several studies have evaluated the
health effects of different air characteristics while integrating climatic conditions in the analysis [8]. The net
effective temperature (NET) integrates temperature, relative humidity, and wind speed as a cooling indicator, and
the NET is known to increase with rising temperature and relative humidity, and decrease with strong winds [9].
Respiratory diseases are related to a variety of outdoor environments. Notably, respiratory disease symptoms in
children are aggravated by frequent changes in meteorological conditions [10]. Children are particularly
vulnerable to environmental hazards because of their less developed immune systems compared to adults, but
limited studies have examined the relationship between climate and morbidity among children [2]. Children have
fewer and immature bronchial smooth muscles, a low proportion of anti-fatigue diaphragm �ber, and immature
immune systems [11]. Thus, respiratory diseases occur more frequently in children.

Baotou City, China, has a temperate continental climate and relatively distinct seasonal characteristics with
temperature variations. Climate change will also signi�cantly increase the incidence of respiratory diseases such
as seasonal �u, asthma, and pneumonia by affecting viral activity and transmission, changing the immune
responses of the vectors and hosts, and facilitating the distribution of allergens [3, 12, 13].

The purpose of this study was to explore the relationship between the daily changes in average temperature,
average humidity, atmospheric pressure, wind speed, and hospitalization in patients of different ages and
genders with respiratory diseases in the Baotou area. Moreover, their comprehensive effects on children’s
hospitalization for different patient groups were determined. This is the �rst comprehensive study to evaluate
and compare the impacts of meteorological factors on the risk of children’s respiratory disease hospitalization in
China.

Methods

Data source
This study was conducted in Baotou, which is located in the central part of Inner Mongolia in China. Data on
children’s respiratory disease hospitalizations (RDHs) in this study were sourced from three major hospitals in
Baotou: The First A�liated Hospital of Baotou Medical College, Inner Mongolia Baotou City Central Hospital, and
Zhong Meng Hospital of Baotou City. Our target population was aged less than 18 years and hospitalized for a
natural respiratory disease between January 1, 2014 and December 31, 2018. The hospitalization data
comprised daily admissions due to respiratory diseases (according to ICD-10, J00-99, and excluding lung
diseases due to external agents). We screened the admission registration information records. Then, we
calculated the number of children’s respiratory admission cases per day, which were divided into two levels:
children aged 0–3 years and those older than 3 years.

Meteorological data, namely daily mean temperature, relative humidity, wind speed and barometric pressure
were obtained from the Baotou Meteorological Administration.

De�nition of the NET
The NET is an index that integrates the effects of temperature, humidity, and wind speed to evaluate weather
stress [9]. The formula for calculating the NET is as follows:
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where T is the ambient temperature (°C), v refers to the wind speed (m/s), and H is the relative humidity (%). A
large positive NET value implies an exceptionally high heat load, while a large negative value represents large
heat loss. In hot weather, the NET value increases with an increase in temperature and/or relative humidity, but it
decreases with an increase in wind speed. In cold weather, the NET value decreases with an decrease in
temperature, and with an increase in relative humidity, and wind speed [9].

Statistical analysis
Generalized additive models (GAM) and distributed lag non-linear models (DLNM) were constructed to
simultaneously assess the exposure–response associations between daily admission counts of children with
respiratory diseases and daily NET values and other meteorological factors as well as their lag dependencies.
The models were formulated as follows:

where E(Y) is the expected number of daily hospital visits of children due to respiratory disease. The
meteorological factors include daily mean temperature, humidity, pressure, wind speed, and NET. β is the
regression coe�cient. ns is the natural spline-smoothing function. Holiday denotes the number of public
holidays, and Dowt is the categorical day of the week. df equals 24, 5, 5, 5, 5, and 3 for time, temperature,
humidity, pressure, wind speed, and NET, respectively.

The Akaike information criterion (AIC) was used to select the model. All associations were reported as the
relative risk (RR) with the corresponding 95% con�dence interval (CI) compared to the de�ned reference value. All
the statistical analyses were conducted using R3.6.1.

Results
In total, 30,486 children’s RDHs were recorded among children during the whole study period. Table 1 shows the
summary statistics for mean temperature, relative humidity, daily barometric pressure, and wind speed, and
cause-, age-, and gender-speci�c pediatric children’s RDHs. The average mean temperature was 8.3°C (range:
-19.7–30), and the average relative humidity was 54.8% (11.5–97.0%). The average barometric pressure was
902.2 Pa (885–924.7 Pa). The average wind speed was 2.9 m/s (0.9–7.8 m/s), respectively. The daily number of
children’s RDHs was higher among children aged 0–3 years (median: 10) than among those older than 3 years
(median: 7). The daily number of RDHs was greater among male children (median: 9) than female children
(mean: 7). The daily number of children’s RDHs was greater among patients with lower respiratory tract
infections (median: 12) than those with upper respiratory tract infections (median: 5)
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Table 1
Descriptive summary for children hospitalizations of respiratory disease and meteorological factors

in Baotou (2014 − 2018) .

  Min. P(1th) Median Mean P(99th) Max.

Total respiratory (n = 30486) 1 3 16 17 39 70

Lower respiratory infection (n = 22792) 0 1 12 12 33 67

Upper respiratory infection (n = 7043) 0 0 5 5 15 34

0-3-years-old group (n = 18041) 0 1 9 10 25 49

> 3 years old group (n = 12445) 0 0 6 7 21 27

male (n = 16772) 0 1 9 9 22 62

female (n = 13714) 0 1 7 7 19 42

Meteorological variables            

Mean temperature (°C) -19.7 -15.6 10.1 8.3 27.3 30

Relative humidity (%) 11.5 21 55.3 54.8 90.5 97

Pressure (PA) 885 889.6 902.2 902.2 917.2 924.7

Wind speed (m/s) 0.9 1.1 2.7 2.9 6.9 7.8

NET -34.5 -26.2 3.0 0.8 21.6 24

Figure 1 and Table 2 shows the cumulative effects (lag days: 0–14) of the different meteorological factors on
the children’s RDHs strati�ed by age, gender, and subtype. The RR value and 95% CIs of the effects of different
indicators on the children’s RDHs on the current day and lag days 1 through 14 can be found in Table S1-S3
(Supplemental materials). Figure 2 shows the signi�cant lag effects of temperature, humidity, wind speed and
pressure on lag days 0 through 14. The relationship between temperature and children's respiratory disease
hospitalizations was inverted U-shaped. The cumulative effects of daily average temperature on the children’s
RDHs increased as the temperature changed from cold to hot and decreased as it changed from hot to cold.
Total RDHs, female children, and children with upper respiratory tract infections were more susceptible to
temperatures from 0–20°C, whereas children with lower respiratory tract infections and those older than 3 years
were more susceptible to temperatures from − 10–20°C. male children were more susceptible to temperatures
from 9–18°C. Temperature variations did not exert much effect on hospital visits for children aged 0–3 years.
For lag effects of days 0 through 14, the largest single-day RRs of daily average temperature (temperature [8°C]
for the highest hospitalization risk relative to the lowest cause-speci�c hospitalization temperature [30°C]) on
hospitalization for total RDHs, lower respiratory tract infections, upper respiratory tract infections, 0–3-year-old
patients, patients older than 3 years, male, and female children were 1.12 (95% CI: 1.05–1.19) on lag day 10,
1.63 (95% CI: 1.03–2.60) on the current day, 1.18 (95% CI: 1.06–1.29) on lag day 9, 1.12 (95% CI: 1.01–1.25) on
lag day 8, 1.21 (95% CI: 1.03–1.43) on lag day 12, 1.16 (95% CI: 1.01–1.32) on lag day 13, and 1.19 (95% CI:
1.05–1.35) on lag day 8, respectively.



Page 6/15

Table 2
Cumulative relative risk of meteorological factors in different respiratory subgroups.

Indicators Cumulative RR(95CI) in respiratory subgroups

Total
respiratory

Lower
respiratory
infection

Upper
respiratory
infection

0–
3 years

> 
3 years

male female

Temperature(8
vs 30℃)

2.2(1.3–
3.5)

4.2(1.9–
9.6)

2.7(1.4–
4.9)

1.3(0.9–
1.9)

4.4(2.1–
8.9)

1.8(1.0-
3.3)

2.6(1.3–
5.2)

Humidity (21
vs 80.1%)

1.7(1.3–
2.2)

1.8(1.3–
2.4)

1.3(0.8–
2.1)

2.2(1.6–
2.9)

1.2(0.8–
1.9)

1.7(1.2–
2.3)

1.6(1.1–
2.3)

Wind
speed(6.9 vs
0.9 m/s)

2.4(1.3–
4.4)

3.1(1.4–
6.8)

2.5(0.8–
8.1)

1.5(0.7–
2.9)

4.4(1.6–
12.4)

1.6(0.7–
3.3)

3.3(1.4–
7.7)

Pressure(917.2
vs 885 Pa)

0.5(0.2–
1.7)

0.6(0.1–
2.8)

0.8(0.7-
1.0)

0.7(0.2–
2.7)

0.3(0.1–
2.1)

0.3(0.1–
1.2)

1.07(0.2–
5.7)

NET (peaks vs
24)

1.8(1.4–
2.4)a

3.7(2.1–
6.6)b

2.0(1.4–
2.8)c

1.3(0.95–
1.8)d

2.9(1.8–
4.7)e

1.78(1.3–
2.4)f

1.9(1.3–
2.7)g

apeaking at 2.8 of NET values; bpeaking at -5.3 of NET values; cpeaking at 3.2 of NET values; dpeaking at 6.2
of NET values; epeaking at -2.24of NET values; fpeaking at 6 of NET values; gpeaking at 2.1 of NET values.

The cumulative effect of daily humidity on children’s RDHs increased with decreasing daily humidity (the 1th
percentile of humidity [21%] relative to the lowest cause-speci�c RDHs humidity [80.1%]), especially for lower
respiratory tract infections (RR: 1.8, 95% CI: 1.3–2.4), patients aged 0–3 years (RR: 2.2, 95% CI: 1.6–2.9), and
male children (RR: 1.7, 95% CI: 1.2–2.3). The lowest daily humidity showed no signi�cant effect on patients
older than 3 years. For lag effects of days 0 through 14, the largest single-day RRs on total children’s RDHs, lower
respiratory tract infections, upper respiratory tract infections, 0–3-year-old children, children older than 3 years,
male, and female children were 1.09 (95% CI: 1.00–1.19) on the current day, 1.13 (95% CI: 1.00–1.26) on the
current day, 1.05 (95% CI: 0.99–1.11) on lag day 8, 1.13 (95% CI: 1.02–1.25) on the current day, 1.05 (95% CI:
0.92–1.22) on the current day, 1.06 (95% CI: 1.02–1.11) on lag day 7, and 1.10 (95% CI: 1.04–1.17) on lag day 1,
respectively.

The cumulative effect of wind speed on children’s RDHs increased with increasing daily wind speed (the 99th
wind speed [6.9 m/s] relative to the lowest cause-speci�c RDHs wind speed [0.9 m/s]), especially for lower
respiratory tract infections (RR: 3.1, 95% CI:1.4–6.8), patients older than 3 years (RR: 4.4, 95% CI: 1.6–12.4), and
female children (RR: 3.3, 95% CI: 1.4–7.7). For lag effects of days 0 through 14, the largest single-day RRs of
wind speed on total children’s RDHs, lower respiratory tract infections, upper respiratory tract infections, 0–3-
year-old patients, patients older than 3 years, male, and female children were 1.09 (95% CI: 1.01–1.17) on lag
day 1, 1.12 (95% CI: 1.02–1.22) on lag day 1, 1.10 (95% CI: 0.98–1.23) on lag day 2, 1.05 (95% CI: 0.98–1.12) on
lag day 2, 1.14 (95% CI: 1.01–1.29) on lag day 1, 1.07 (95% CI: 1.00–1.15) on lag day 2, and 1.09 (95% CI: 1.00–
1.18) on lag day 2, respectively.
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The cumulative effect of daily barometric pressure on the children’s RDHs decreased with an increase in the daily
barometric pressure, but the result was not statistically signi�cant. For lag effects of days 0 through 14, the
largest single-day RR of barometric pressure (the 99th percentile of barometric pressure [917.2 Pa] relative to the
lowest cause-speci�c barometric pressure [885 Pa] for RDHs) on total children’s RDHs was 0.89 (95% CI: 0.81–
0.99) on lag day 11. The largest cumulative RR for RDHs’ for male children was 0.87 (95% CI: 0.78–0.99) on lag
day 10.

The cumulative effect of the NET on total children’s RDHs increased for NET values of -10–20, peaking at an
NET value of 2.8 (RR: 1.8, 95% CI: 1.4–2.4). The cumulative effect of the NET on lower respiratory tract
infections increased for NET values of -20.2–24, peaking at an NET value of -5.3 (RR: 3.7, 95% CI: 2.1–6.6). The
cumulative effect of the NET on upper respiratory tract infections increased for NET values of -8.2–18.8, peaking
at an NET value of 3.6 (RR: 1.8, 95% CI: 1.4–2.4). The cumulative effect of the NET on RDHs of patients older
than 3 years increased for NET values of -13.8–24, peaking at an NET value of -2.4 (RR: 2.9, 95% CI: 1.8–4.7).
The cumulative effect of the NET on male children RDHs increased with NET values of -6.2–24, peaking when
the NET was 6 (RR: 1.8, 95% CI: 1.3–2.4). The cumulative effect of the NET on female children RDHs increased
with NET values from − 8.1–11.9, and peaked when the NET value was 2.1 (RR: 1.87, 95% CI: 1.3–27) (Fig. 3).
For the effects of lag days 0 through 14, the largest single-day RRs of the daily NET (the peak of RDHs relative to
the lowest cause-speci�ed RDHs [24]) on total RDHs, lower respiratory tract infections, upper respiratory tract
infections, 0–3-year-old patients, patients older than 3 years, male and female children were 1.13 (95% CI: 1.06–
1.19), 1.16 (95% CI: 1.09–1.25) on lag day 8, 1.09 (95% CI: 1.01–1.17) on lag day 10, 1.12 (95% CI: 1.04–1.20)
on lag day 8, 1.14 (95% CI: 1.06–1.23) on lag day 9, 1.12 (95% CI: 1.05–1.18) on lag day 9, and 1.14 (95% CI:
1.05–1.23) on lag day 8, respectively (Table S4).

Discussion
The meteorological factors were signi�cantly associated with the children’s RDHs, but the effects of each factor
were different for various ages, genders, and respiratory infection subtypes. The relationship between
temperature and children's respiratory disease hospitalizations was inverted U-shaped. The extreme cold and hot
temperatures had no effects on the children’s hospitalization for respiratory diseases. The impact of temperature
on children’s RDHs was realized when the temperature changed from cold to hot or vice versa. This kind of
temperature change mainly occurs in spring and autumn in Baotou. Humidity showed negative effects on RDHS
but no association was evident for the RDHs of 0–3-year-old patients. Wind speed showed positive associations
with total RDHs, patients older than 3 years, male and female children. Barometric pressure showed no
associations with the RDHs. In general, the cumulative meteorological factors showed greater effects on lower
respiratory tract infections than upper respiratory tract infections; the effects on patients over 3 years old were
greater than those for 0–3-year-olds; the effects on female children were greater than those on male children.
However, some differences were observed between groups with regard to the effect of humidity. Hence, the NET
value was calculated using comprehensive meteorological factors, and the in�uence range value and peak value
of each group were determined.

As per the current research �ndings, most studies point to the impacts of extremely cold and hot environments
on respiratory diseases [1, 3, 14–20]. A time series analysis of asthma cases in Shenyang showed that children’s
asthma risk increases with a decrease in temperature [3]. A study of the effects of temperature on respiratory
diseases in Lanzhou, China, showed that the peak period of respiratory diseases ranged from November to
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March of the next year. Both low and high temperatures increase the risk of hospitalization for respiratory
disease [18]. Moreover, the risk of children suffering from respiratory diseases in other environments has been
reported. A study in Beijing showed that the incidence of respiratory diseases in children infected with
adenovirus was positively correlated with the average monthly temperature and negatively correlated with the
wind speed. [12]. A study in Seoul, Korea, found that the impact of the dry season on children’s respiratory health
was strongest in spring for those aged 0–4 years, while the impact of the moist season on children’s respiratory
health was strongest for ages 5–9 years [11]. In terms of temperature, the utilization rate of medical services for
respiratory diseases in 5–9-year-old children increased signi�cantly in moderate temperature environments [11].
Another study employing strati�ed analysis by season in Seoul found that the strongest effect on allergic rhinitis
occurred in autumn (September–November) [13].

According to the results of a comparative study of the current literature, many works have focused on children’s
respiratory diseases in extremely cold and hot environments, while some of these support our �ndings: children
are more susceptible to respiratory diseases in relatively mild environment than in extremely cold and hot
environments. The following have been proposed as the possible reasons for this �nding. The biological
mechanism of the relationship between relatively mild environments and children’s respiratory diseases may be
related to the effect of allergen (e.g., mites and pollen) growth. The Asian dust storm was also associated with
hospital admissions for respiratory diseases [21, 22]. These meteorological factors usually appear in spring and
autumn in Baotou. Compared with winter, the temperature is warmer, the humidity is lower, and the wind speed is
higher. Another reason for this �nding was that lower respiratory tract infections can be caused by several
pathogens, but respiratory viruses are the most common cause for lower respiratory tract infections in children.
Geographical and meteorological factors signi�cantly affect the etiology of respiratory virus infections, which is
re�ected in the regional and seasonal changes of respiratory virus circulation. For instance, the respiratory
syncytial virus exhibits notable seasonal distributions, namely beginning in early autumn, peaking at the end of
November or in early December, and gradually decreasing in spring. Moreover, no delay was observed between
respiratory syncytial virus detection in communities and hospitals. However, adenovirus, in�uenza, and human
parain�uenza virus were more frequently detected in the spring and summer months, between March and
August [23, 24]. A study on admission of children with respiratory diseases in Beijing showed that the most
common diagnosis (86.11%) in the adenovirus-positive cases was pneumonia, which was accompanied by the
common signs and symptoms of fever and cough [12]. In addition, differences among populations as well as
varying local climates, socio-economic conditions, demographic factors, and degrees of adaptation to the local
environment were also factors that adjust the relationship between meteorological factors and respiratory
diseases.

Our results showed that the in�uence of meteorological factors on lower respiratory tract diseases was greater
than that on upper respiratory tract diseases. Respiratory diseases could be acute or chronic. The former type is
responsible for the majority of the hospitalization cases in children. Acute respiratory infections caused by
viruses or bacteria can affect either the lower respiratory tract (below the vocal cords) or the upper respiratory
tract. The most common (upper respiratory tract) infections were colds, acute sinusitis, acute pharyngitis, and
acute tonsillitis. Lower respiratory diseases included pneumonia, bronchopneumonia, acute bronchitis, and
bronchiolitis, which were less common than the upper respiratory tract infections, but were usually more severe
and had a higher incidence of hospitalization [25]. Another �nding of our study was that the effect of
meteorological factors on respiratory diseases in patients older than 3 years was greater than that on these
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diseases in patients aged 0–3 years. The effect of meteorological factors on respiratory diseases in female
children was greater than that in male children. Children older than 3 years may play outdoors more often than
younger children, which may increase their exposure to the external environment [2]. The development process of
older female children differs considerably from that of male children; for example, the increase in estrogen may
affect their thermoregulation functions, making female children more vulnerable to the in�uence of relatively low
temperatures than male children [26].

To assess the delayed effect between exposure and health outcomes, we estimated the delayed effect for 14
days, including the day of hospitalization for respiratory tract diseases. Various delayed effects of respiratory
diseases related to meteorological factors (temperature, humidity, and wind speed) have been con�rmed in some
studies to last from 2–3 days to several weeks [3, 11]. In our study, the utilization of pediatric medical services
due to respiratory diseases was considered as the research object, and it was found that children show a
relatively immediate response compared with adults. In fact, while assessing the impact of meteorological
changes on the health of respiratory tract diseases in children, it was observed that children’s delayed impact
occurred within a week or a little more than a week, a timeline that may be more sensitive to meteorological
factors due to children’s less developed immune systems, special physiques, and still-maturing respiratory
systems [2].

Our study used the NET, which integrates temperature, relative humidity, and wind speed as a cooling indicator,
to evaluate the impact of climate on hospitalization for children’s respiratory diseases. Based on the NET values,
the in�uence range and peak value of each group were determined. The results showed that the in�uence range
for lower respiratory tract infections was extended to slightly cold ranges compared to the case for upper
respiratory tract infections. Compared with male children, the sensitive peak for female children was colder, and
those over the age of 3 years were more inclined to exhibit a colder sensitive peak value than those between 0
and 3 years. This comprehensive evaluation index could accurately evaluate the impact of meteorological
factors on different groups of hospitalization for respiratory disease, and thus, it would be prudent to take
different measures to protect children so as to reduce their exposure under sensitive meteorological conditions.

This study suffers from some limitations. First, this work can be described as an ecological study. It lacked data
related to exposure for individuals and could not ascertain the impact of an individual’s activity patterns.
Second, no outdoor air pollution data were used in our study. However, their inclusion can modify the association
between other meteorological factors and the risk of hospital admissions. Additionally, our data only included
severely affected patients at three large hospitals and excluded outpatients and emergency patients. Therefore,
it was impossible to comprehensively summarize the impact of meteorological factors on children with mild and
severe respiratory diseases.

Conclusions
The results of this comprehensive evaluation indicated that the relationship between temperature and children's
RDHs was inverted U-shaped. Humidity showed negative effects and wind speed showed positive effects on
children's RDHs. In general, the cumulative meteorological factors had the greater effects on lower respiratory
tract infections than upper respiratory tract infections. The effects on children over 3 years of age were greater
than those between 0 and 3 years of age. Moreover, the effects on female children were greater than those on
male children. The NET value was calculated using important and relevant meteorological factors, and the
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in�uence range value and peak value of each group were determined to suggest the corresponding appropriate
measures.

Abbreviations
NET: Net Effective Temperature; RDHs: Respiratory Disease Hospitalizations; GAM: Generalized Additive Models;
DLNM: Distributed Lag Non-linear Models; AIC: Akaike Information Criterion; RR: Relative Risk; CI: Con�dence
Interval.
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Figure 1

Cumulative effects of meteorological factors on respiratory hospitalization strati�ed by age, gender, and
respiratory subtypes.
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Figure 2

Variations in lag effects of daily average temperature, humidity, wind speed, and pressure on children’s RDHs for
lag days 0 through 14 (A: temperature (8 vs. 30℃); B: daily humidity (21 vs. 80.1%); C: wind speed (6.9 vs. 0.9
m/s); D: daily barometric pressure (917 vs. 885 Pa).
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Figure 3

Cumulative effects of NET variables on children’s RDHs
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