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Abstract
Background and rationale

The impact of meteorological factors, including atmospheric temperature, humidity, and wind speed, on the
incidence of atrial fibrillation and flutter (AF) has been the subject of several studies, but the findings have
been inconsistent. Given the complex and multifaceted nature of this relationship, a larger-scale study was
necessary to provide sufficient statistical power and elucidate potential associations between them. The aim
of this study was, thus, to investigate the potential associations between meteorological factors and the
incidence of AF.

Methods

The South Korean government provides open access to national health insurance and weather data for its
citizens; the data was available from January 2010 to July 2022. The national health insurance data includes
the monthly number of patients diagnosed with a specific condition, reflecting the incidence and prevalence
of the condition. Pearson correlation analyses were performed using the statistical analysis software, SAS®
OnDemand for Academics (SAS Institute Inc., Cary, North Carolina, United States), to examine the
association between each month's national average climate data and the number of patients diagnosed with
AF.

Results

The number of patients diagnosed with AF in the total population showed a statistically significant
correlation only with average wind speed (correlation coefficient (r)=-0.42, 95%CI -0.55 to -0.28, p<0.001)
and sunshine duration (r=0.27, 95%CI 0.12 to 0.41, p<0.001). Among females aged 20-24 years, there was a
statistically significant association with other variables, including average temperature, precipitation,
humidity, and atmospheric pressure (p<0.05). Diurnal temperature variation showed inconsistent
associations across different age and sex groups.

Conclusion

The number of patients diagnosed with AF is negatively correlated with average wind speed and positively
correlated with sunshine duration in the general population, particularly among the elderly. There was no
significant association between the number of patients diagnosed with AF and average temperature,
precipitation, or humidity, except for females aged 20-24 years, who exhibited a significant association with
these variables. However, it is important to note that these correlations do not establish causality.
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Introduction

The incidence of atrial fibrillation and flutter (AF) has been extensively studied in relation to meteorological
factors, including atmospheric temperature, humidity, and wind speed. However, these studies have yielded
inconsistent findings, necessitating a larger-scale investigation to enhance statistical power and clarify the
potential associations between meteorological factors and AF.

‘Temperature variability has been linked to the risk of cardiac arrhythmias, including AF [1]. Nonetheless, the
significance of atmospheric temperatures in relation to AF remains inconclusive [2,3]. Several studies have
suggested that low temperatures, rather than high temperatures, increase the risk of AF [4-11]. Colder
temperatures are believed to impact microvascular function and resistance, placing strain on the
cardiovascular system [12]. Another theory proposes that heat-induced heat shock proteins may offer
protection against myocardial remodeling and the development of AF in higher temperatures [13,14].
However, it is important to note that alcohol ion plays a signifi confounding role in cold
weather, as it is a well-known major risk factor for AF, and alcohol sales tend to increase during colder
seasons [15]. On the other hand, certain studies indicate that high temperatures may also elevate the risk of
AF, particularly in the presence of heat stroke risk factors such as high temperature, high humidity,
precipitation, and prolonged sunlight exposure [16-18]. Overall, it appears that both extreme cold and hot
temperatures increase the risk of AF [19,20].

Other meteorological factors, including humidity, precipitation, wind speed, volatile gases, and fine
particles in the air, have also been examined, but the results have been inconsistent. The effect of humidity
and precipitation on the risk of AF has been reported as increasing [16,17,20], decreasing [10], or having no
significant effect [2,6,21]. Fine particles, such as particulate matter (PM) with a diameter of 2.5 micrometers
or smaller (PM2.5), as well as PM10, have demonstrated an increased risk in certain studies [5,11,22-24],
while others did not find a statistically significant association with PM2.5 [25] or PM10 [26]. Associations
have been observed between elevated levels of other air pollutants, such as ozone (03) [27], nitrogen dioxide
(NO2) [9,22,26], and sulfur dioxide (S02) [22], and the risk of AF. However, some studies did not find a
statistically significant association with 03 [22,24], NO2 [24], or SO2 [24]. The relationship between carbon
monoxide (CO) and AF has been inconsistent, with some studies reporting an association [11] and others
finding no statistical significance [22,24].

Atmospheric pressure and wind speed significantly influence the concentration and dispersion of air
pollutants [28]. Increased atmospheric pressure has been correlated with a higher incidence of AF [20,21].
Low wind speeds can result in the stagnation of air pollutants, leading to elevated levels of PM and nitrogen
dioxide, which are known potential contributors to AF [28]. However, different studies have produced
conflicting results. One study suggests that high wind speeds, rather than low wind speeds, are associated
with an increased incidence of AF [11], while another study reports no significant effect of wind speed on AF

2]

Additionally, it is worth noting that the impact of meteorological factors on humans may be diminishing [2]
due to the increasing amount of time spent indoors and the advancements in air conditioning systems,
which have effectively reduced the influence of weather on individuals [29].

The aim of this study is to investigate the potential associations between meteorological factors and the
incidence of AF. The study seeks to address the inconsistent findings from previous research by conducting a
larger-scale investigation, utilizing open-access national health insurance and weather data in South Korea.
Specifically, the study aims to explore the relationships between atmospheric temperature, humidity, wind
speed, and other meteorological variables with the occurrence of atrial fibrillation and flutter. The ultimate
goal is to provide a more comprehensive understanding of the complex and multifaceted nature of the
relationship between meteorological factors and AF.
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Materials And Methods
Healthcare data

The Healthcare Big Data Hub [30], operated by the South Korean government, provides open access to
national health insurance data for approximately 50 million citizens. This comprehensive dataset includes
information on the monthly number of patients diagnosed with specific conditions, categorized according to
the Korean Standard Classification of Diseases (KCD). The KCD system is a slightly modified version of the
International Classification of Diseases 10 (ICD-10). The data is further segmented by age, in five-year
intervals, and sex groups, allowing for detailed analysis. The available data covers the period from January
2010 to July 2022.

Meteorological data

The Korea Meteorological Association [51] offers open access to national climate data, including metrics such
as national average temperature, precipitation, humidity, wind speed, and sunshine hours. Additional
weather indices, such as the heat index and wind chill index, were calculated using formulas from the United
States National Weather Service [32]. Environmental and air pollution data were obtained from the Korea
Statistical Information Service [33].

Statistical analysis

Pearson correlation analyses were conducted using the statistical analysis software, SAS® OnDemand for
Academics (SAS Institute Inc., Cary, North Carolina, United States), to examine the potential associations,
between the national average climate data for each month and the number of patients diagnosed with AF.

Results
Healthcare data

In 2010, the National Health Insurance registered a total population of approximately 48.9 million people,
consisting of 24.6 million males and 24.3 million females. By 2021, the total population had increased to
about 51.4 million, with 25.7 million males and 25.7 million females. Over time, there has been a significant
advancement in the age distribution of the population. The median age was 38.1 in 2010 and 44.5 in 2021,
while the mean age was 38.1 in 2010 and 43.5 in 2021. Baseline data for 2022 is currently unavailable.
Although the total population has not experienced significant growth, there has been a notable increase in
the number of patients diagnosed with AF over the years (Figure /, Table 1).

A Patients with atrial fibrillation or flutter L4 Total population
90000 600,000
80000
70000 500,000
60000 4000000
soo00
40000 300m,000
30000
20000 W o
10000
100m,000
o
fEiiiiiiiiiiiiiiizaiiy
55285538 52285832528528383¢% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
——Total ——Male ——Female ——Total Mol —Female
© Age distribution of total population, 2010 o Age distribution of total population, 2021
5000000 5000000
2500000 50000
2000000 5000w
3500000 3500000
3200000 3200000
2500000 2500000
2000000 2000000
500000 500000
1200000 1000000
000
o

SIS RL PP LD PSR PY

3 SR I IO IO
FEEEEEELEE L FEEEEELEEEEELELELEL S
RN N N N N N R N N N N N
R A R R AR R

—Tolal —Male e Female —Tolal Ml e Female

FIGURE 1: Baseline characteristics of total population and the number
of patients with AF

(A) Monthly number of patients with atrial fibrillation or flutter who utilized the national health insurance system;
(B) Total number of people enrolled in national health insurance each year; (C) Age distribution of the total
ion in 2010; (D) Age distribution of the total o in 2021, showing the advancement of age over

time.

AF: atrial fibrillation and flutter

2010 2021
48,906,765 51,412,137
24,648,532 25,742,882
24,258,263 25,669,255
1.016 1.003

38.1 435

38.1 445

TABLE 1: Baseline characteristics of the total population
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Meteorological data

South Korea features a continental climate characterized by very cold, dry winters and very hot, humid
summers (Figure 2, Table 2). Spring and autumn are relatively short, and temperatures are mild and
generally quite pleasant. There are only minimal regional variations in weather conditions throughout the
country. Most air pollutants have been steadily reduced over the years following green energy policy. Of
note, weather indices are intended for certain weather conditions. For example, the wind chill index is
applied in winter, while the heat index is applied in summer.
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FIGURE 2: Weather variables

(A) Monthly national average values of wind chill index (blue, designed for cold season), heat index (orange,
designed for hot season), maximum heat index (gray), and minimum heat index (yellow); (B) Monthly national
average of total sunshine hours (blue) and solar energy (orange); (C) Monthly national average of average
atmospheric temperature (blue, °C), maximum temperature (orange, °C), minimum temperature (gray, °C), and
intraday temperature variation (yellow, °C); (D) Monthly national average of precipitation (blue, mm); (E) Monthly
national average of average wind speed (blue, m/s); (F) Monthly national average of average humidity (blue,
%rh) and minimum humidity (orange, %rh) from January 2020 to July 2022.

Weather Variables Mean Standard Deviation Median Minimum Maximum
Temperature (°C) 13.01 9.28 13.80 -4.80 27.30
Maximum Temperature (°C) 18.43 9.11 20.20 0.50 32.30
Minimum Temperature (°C) 8.33 9.66 7.90 -9.80 23.80
Temperature Variation (°C) 10.10 1.95 10.20 -3.00 13.70
Precipitation (mm) 107.62 99.93 76.30 2.60 498.10
Daily Maximum Precipitation (mm) 255.60 218.93 195.00 14.50 1131.00
Hourly Maximum Precipitation (mm) 40.53 23.59 36.00 5.10 102.70
Humidity (%rh) 67.72 8.77 67.00 50.00 86.00
Minimum Humidity (%rh) 8.32 7.08 6.00 0.00 25.00
Wind Speed (m/s) 1.94 0.28 1.90 1.30 2.70
Maximum Wind Speed (m/s) 22.10 5.54 21.50 12.80 49.00
Maximum Instantaneous Wind Speed (m/s) 29.51 6.05 28.60 19.20 56.50
Sunshine Hours (hour) 197.09 37.69 194.30 96.20 304.20
Solar Energy (MJ/m?) 421.18 129.05 426.81 172.31 754.45

TABLE 2: Simple statistics of the weather variables over a total of 151 months

Statistical analysis

In the overall population, a statistically significant correlation was observed between the number of patients
diagnosed with AF and average wind speed (correlation coefficient (r)=-0.42, 95%CI -0.55 to -0.28, p<0.001),
as well as sunshine duration (r=0.27, 95%CI 0.12 to 0.41, p<0.001). Subgroup analysis revealed that these
correlations were more pronounced in older males and females, particularly in males aged over 35 and
females aged over 55. Regarding diurnal temperature variation or intraday temperature variation, its
significance varied across different age and sex groups, resulting in inconsistent but statistically significant
correlations. In our analysis, notable correlations with the traditional risk factors were observed only among
females, predominantly aged 20-24 years. Females in this age group showed a statistically significant
association with other variables, including average temperature (r=0.22, 95%CI 0.06 to 0.37, p=0.007),
precipitation (r=0.22, 95%CI 0.07 to 0.37, p=0.006), humidity (r=0.22, 95%CI 0.06 to 0.37, p=0.006), and
atmospheric pressure (r=-0.22, 95%CI -0.39 to -0.04, p=0.014). However, similar associations were not
observed in other age and sex groups. The results of the Pearson correlation analysis of this study are given
in the Appendix.

Discussion
Negative correlation between wind speed and AF

The number of patients diagnosed with AF displayed a negative correlation with average wind speed (r = -
0.42, 95%CI -0.55 to - 0.28, p < 0.001). Wind speed has a significant impact on the concentration and
dispersion of air pollutants [28]. Lower wind speeds can lead to the stagnation of air pollutants, resulting in
higher levels of PM and nitrogen dioxide, both of which are known potential contributors to AF [28].
However, it is worth noting that previous studies have suggested a positive association between higher wind
speeds and the occurrence of AF, which is opposite to this study’s findings. Researchers have proposed
hypotheses suggesting that higher wind speeds may contribute to cardiovascular stress and AF through
mechanisms such as atmospheric pressure oscillations [34], as well as wind-induced increases in the
intensity of the atmospheric electric field [11]. Nevertheless, it is important to recognize that these
connections remain speculative. Further investigation through experimental studies may be necessary to
gain a better understanding of these relationships.

Positive correlation between sunlight duration and AF

The number of patients diagnosed with AF showed a positive correlation with monthly sunshine duration
(r=0.27, 95%CI 0.12 to 0.41, p<0.001). Prolonged exposure to sunlight may also increase the risk of heat
exhaustion or heat stroke, potentially triggering AF [35,36]. However, there are studies suggesting that

3of7


https://assets.cureus.com/uploads/figure/file/713317/lightbox_c52f4b00551111ee80c7d9981c0dc7e9-Figure-2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

2023 Kim et al. Cureus 15(10): e46867. DOI 10.7759/cureus.46867

sunlight may have a protective effect against paroxysms of AF [37,38]. Previous research has indicated a
higher incidence of AF during colder months when sunshine duration is typically shorter, rather than longer
[4-11]. It is important to consider the close relationship between weather variables in specific locations,
which can limit the meaningful interpretation of these findings. For instance, sunshine duration is closely
associated with temperature and precipitation. It tends to be longer on high-temperature days and shorter
on low-precipitation days, but these relationships can vary depending on the location. For example, in
South Korea, sunshine duration can be shorter during the summer due to a higher number of rainy days,
whereas in Michigan, United States, it is longer on hot summer days. Hence, higher temperatures might be
linked to shorter sunshine duration in South Korea but longer sunshine duration in Michigan. This could
potentially lead to misleading and contradictory correlations between sunshine duration and the incidence
of atrial fibrillation or flutter across different regions. These region-specific relationships impose limitations
on the meaningful interpretation of the correlation between sunlight duration and AF.

Weather susceptibility of the female population aged 20-24 years

Females in the 20-24-year age group exhibited a statistically significant association with traditional risk
factors, including average temperature (r=0.22, 95%CI 0.06 to 0.37, p=0.007), precipitation (r=0.22, 95%CI
0.07 to 0.37, p=0.006), humidity (r=0.22, 95%CI 0.06 to 0.37, p=0.006), and atmospheric pressure (r=-0.22,
95%CI -0.39 to - 0.04, p=0.014). Several studies have indicated that females may exhibit higher sensitivity to
climate change [39,40]. Positive correlations with average temperature, precipitation, and humidity can
potentially be attributed to conditions commonly experienced by young females. Autonomic dysfunction,
postural orthostatic hypotension (POTS) [41], multiple sclerosis (MS) [42-44], and various autoimmune
diseases are known to be relatively more prevalent in young females. It is known that postural orthostatic
tachycardia syndrome (POTS) [41], multiple sclerosis (MS) [42-44], and certain autoimmune diseases [45]
tend to worsen in hot and humid conditions. Therefore, it can be hypothesized that stress induced by the
exacerbation of these underlying conditions may trigger episodes of atrial fibrillation in young females.
While previous studies have shown positive correlations between atmospheric pressure and atrial fibrillation
[20,21], our findings indicate a negative correlation in young females. This might suggest that the change or
gradient of atmospheric pressure may have a greater effect on atrial fibrillation than the actual pressure
itself. Nevertheless, meaningful interpretation is significantly constrained by the absence of a causal
relationship due to the observational study design and the presence of strong connections and
multicollinearities among the variables.

Limitations

Nature and Accuracy of Data

The data consists of the monthly number of patients recorded for a specific diagnosis under national health
insurance. Although it is expected to provide insights into the incidence and prevalence of the condition, it
may not necessarily align with the true incidence and prevalence due to various factors. While the data
source itself is reliable, insurance claims for a specific diagnosis are often based on initial impressions and
medical history. This can introduce potential inaccuracies, as these impressions may not always align with
confirmed di by elect i ists or other ialists. Moreover, cases may be underreported,
particularly among subgroups with limited healthcare access or those less inclined to seek medical attention,
as they won't be accounted for in the total number of patients. Therefore, caution should be exercised when
interpreting the data, as it may not fully capture the true prevalence and incidence of the condition.

Scientific Plausibility

This study revealed statistically significant associations between wind speed, sunlight, and the occurrence of
AF. Many hypotheses have been proposed as discussed above regarding the impact of various weather
variables on cardiovascular stress, including AF, but some of these hypotheses are speculative and lack
experimental evidence.

e of Events and i Correlation

The study is retrospective and observational in nature, which limits its ability to establish a cause-and-effect
relationship between variables. In the context of an observational study, a statistically significant
correlation between two variables does not necessarily indicate a meaningful relationship. Each event can
be independent and not directly related to each other. For instance, the increase in AF cases may be
influenced by the aging population, while the decrease in air pollutants may be attributed to government
initiatives focused on implementing renewable energy policies to reduce emissions. Although statistical
analysis may reveal a negative correlation between AF and air pollutants, it does not establish a causal
relationship between the two. Each of these factors operates independently, with its own distinct underlying
reasons. These confounding factors introduce bias and present challenges in establishing a direct cause-
and-effect relationship. To determine the reasons behind the association between a specific factor and a
particular outcome, experimental studies would be necessary.

Multicolli ity between ical Variables

Multicollinearity, also known as collinearity, is a phenomenon in which one predictor variable in a multiple
regression model can be accurately predicted from the others with a substantial degree of accuracy. For
instance, faster winds may disperse airborne dust, potentially resulting in a decrease in PM concentration
[28]. Therefore, when statistical analysis is employed to explore potential correlations between wind speed
and respiratory disease, the findings do not necessarily imply a direct relationship between wind speed and
respiratory disease. Instead, they may indicate a connection between PM concentration and respiratory
disease. The interconnected nature of meteorological variables poses challenges in isolating their individual
effects and conducting precise multiple regression analyses [29]. Furthermore, the linear relationship
between the ical variables can signifi ly vary ds ding on the specific location, further
complicating the interpretation and analysis of their effects. Therefore, to isolate the interconnected nature
of meteorological variables and clarify the relationship between these variables and health conditions, a
well-designed experimental study in a controlled environment may produce more plausible results than
real-life observational studies.

Conclusions

This nationwide study aimed to investigate the potential correlation between meteorological factors and AF
using a comprehensive dataset covering over 50 million South Korean citizens from 2010 to 2022. The
analysis identified a negative correlation between AF and average wind speed, indicating a potential
association with increased AF incidence during lower wind speeds, possibly linked to air pollution
stagnation. Additionally, a positive correlation was observed between AF and sunshine duration,
particularly in the elderly, indicating a potential link to increased AF incidence with prolonged sunlight
exposure in the elderly. Females aged 20-24 exhibited unique susceptibility to climate changes, displaying
correlations with temperature, precipitation, humidity, and atmospheric pressure, while no other age and
sex groups showed a statistically significant correlation with these variables. Despite these findings, the

observational nature of the study restricts causal i , itating further well-designed
experimental research to discern the precise interplay of meteorological variables and AF. This study
contributes insights into the complex envir i on health, izing the importance of

future experimental research and resultant public health strategies.

Appendices
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pvalue <0001 <0001 00388 0005 02022 05642 00079 0003 00294 <0001 00002 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 06937 0638 0017 0485 00751 00214 02585  0.1491
Average
Maximum 00018 000044 002138 0.04456 001311 000559 000135 000878 011303 00214 004305 000104 004904
0.14043 008544 003207 000622 003230 004284 000201 003327 0.00545 000107 000184 000530 001323 012347 005922
Wind Speed
palue 08825 09957 00855 07944 0247 06959 0567 0939 0693 0873 06015 09805 0851 0947 09457 0968 09895 0821 09148 08476 0167 07343 0597 09599 08719 05425 01309 04701
Average
Maximum 5 o 5 o o > 5 > c o 5 5 . . . . .
00831 002083 002027 000287 00508 008092 00669 013185 001521 003788 001434
Instantaneous  0.05417 0.13081 007694 004778 002779 005357 00747 005583 007068 005181 005253 005493 005355 004556  0.05562 000444 008794
Wind Speed
palue 05089 05173 01034 0798 03477 08049 09721 05602 07348 05135 0302 04955 03885 05276 05356 05218 0503 05135 05785 0496 03233 0414 01066 08529 06443 09569 02829 08613
Average B > .
000984 009933 001941 000576 002302 000493 008126 004004 004171 OO76E9 00937 007864 009264 010282 010309 010604 00957 00053 00176 0.10388 006754 022193 011128 000417 00084
Humidiy 004704 004599 002288
palue 02225 025 0563 0575 0813 08441 07731 09521 03212 06254 06111 0348 02525 0331 02579 0209 01824 0195 02425 02194 0829 02043 07805 04099 00062 01737 09595 09088
Average
Minimum -0.0303 015734 008432 017043 01032 007285 021648 009152 0.00868
002076 001777 008394 001897 005324 000322 00224 00620 003347 000242 002625 003596 003378 002431 002427 003218 003114 003636 001777
Humidiy
palue 07119 07168 0828 03055 00557 04327 08172 05162 0967 07584 04329 06833 09765 0749 06612 06805 0767 07674 06949 07043 06576 0034 02073 03734 00076 02637 08286 09381
Sunshine > s > a > c o .
0271238 026815 008258 005137 010377 012058 02673 02649 02577 027175 029152 025308 028552 027124 02802 024823 027869 001316 00172
Hours 00338 021071 018362 010645 020447 015635  0.10998 009765 0.18209
pvalue 00007 00009 0313 0679 00094 0024 0531 0204 01403 00009 00008 00014 00007 00003 00017 00015 00003 00005 00021 00005 01933 00118 0052 0789 02329 08726 0834 00245
SolarEnergy 014425 014311 002018 008548 010886 003327 008154 007405 00824 013183 015115 01487 014432 047388 014591 00695 007233 003282 007553 016131 00132
004578 003312 006104 0.10416 000273 0.10364 000203
palue 00772 00795 05767 08058 06864 04566 02031 0243 09734 01341 0635 03195 03662 03145 01064 00639 0068  0O771 003277 00733 0395 02054 03775 0682 03567 00470 09803 08722
Wind Chil B > > E E B >
006058 005784 oo1121 001418 000963 002727 004402 004329 004374 005847 006433 007265 006067 00649 004622 003803 008337 021931 009113 00369 002068
Index 000175 002916 000622 008581 004447 000436 002522
pralue 045 04805 0983 07223 0036 08913 02419 05877 08628 09066 09519 0739 05914 05977 05939 04758 04326 03753 04503 04285 07586 05731 06429 03088 00068 02658 06523 0801
Heatlndex 005329 005085 000677 001311 00188 001582 00006 002173 00417 004199 003684 005057 005631 006547 005156 005746 005073 003349 007795 022196 008298 002964 001875
004332 008381 005558 000518 00u171
palue 05158 0538 09343 05074 08731 08188 03063 04970 08471 09942 09495 07911 06112 06087 06534 0575 04922 04244 05205 04834 06111 04663 06302 03414 00062 0311 07179 08102
Maximum - - B B .
005222 0.04076 001052 000901 003897 003008 000937 002718 004808 004203 003572 004043 005323 006334 005046 0.0561 006583 005867 008443 024168 01004 004031 003905
Heat Index 004152 008721 005168 000104 003869
palue 05243 0544 0898 06127 09126 0661 0267 05285 07139 09091 09899 07404 05677 06083 06632 05467 05162 04354 05384 04939 06372 04219 04743 03027 00028 022 06231 06341
Minimum B > - - > .
008442 00521 002327 002787 00245 000485 002482 004698 004113 003915 005248 005852 006538 005266 005809 005876 004604 007542 023828 00987 003534 002378
HeatIndex 000694 003979 008272 004936 000354 002507
palue 05069 05252 09326 06276 07767 07341 03126 05473 07652 09528 09656 07623 05667 06161 06332 0522 04754 04251 05207 04787 07509 0473  OS6T1 03574 00032 02279 06668 07719
Diurnal
Tomporature  0.15728 015443 001284 002053 003734 004676 07941 047213 014528 016292 OATST 014796 014221 015768 016193 014128 016167
004920 020666 020691 009080 028942 026939 003086 02158 (001147 00318  0.07088
variation
palue 00538 00583 08747 05478 00109 00108 08024 06480 05686 00275 00346 00751 00456 00352 00698 00815 00532 0047 00835 00473 0267 00003 00008 07068 00078 0888 06416 03871
Average
Atmospheric 000887 0,01085 00439 0,018 01207 041711 00049 006393 00712 00523 002439 002185 002628 001235 -00019 00007 000581 001363
002008 004303 000158 008995 006592 013341 022343 008748 002787 0.07906
Prossuro
palue 09234 09064 08202 06357 08376 08407 01891 02027 09576 04879 04397 057 07915 08127 07591 08935 09835 09863 099 09408 0825 03286 04744 01463 00142 0342 07628 03907

TABLE 3: Results of the Pearson correlation analysis of this study

Pearson correlation coefficients for each parameter and their corresponding p-values. P-values less than 0.05 are bolded.
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Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
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