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Abstract

Aim: The aim of the present study was to determine the relationship between meteorological and air pollution
parameters [temperature, humidity, wind, sulfur dioxide (SO2), PM (10] with COPD exacerbation

Materials and Methods: Our study was conducted by retrospectively screening the files of the patients followed up due
to COPD exacerbation in the emergency department between 01.06.2016 and 01.06.2017. The chi-square test was used to
compare the categorical variables. Mann-Whitney U test was used to compare numerical variables between COPD
exacerbation admission and non-admission days and chi-square test was used to investigate relationship between
admission and event (rain). The lag analysis was used to determine the factors affecting the development of COPD
exacerbation during the last four days.

Results: The temperature level was statistically significantly lower on the days of admission due to COPD attack
(p<0.05). On the other hand, there was no statistically significant difference in humidity and wind levels between the days
with and without admission (p>0.05) The SO2 level was statistically significantly lower on the days of admission due to
COPD attack (p<0.05). In PM 10 levels, there was no statistically significant difference between the days with and without
admission (p>0.05)

Conclusion: On days with COPD admission, the air temperature was lower and the SO2 level was higher. Humidity,
wind and PM levels on admission days were similar to those in non-admission patients.

Keywords: COPD exacerbation, meteorology, air pollution

Pestome
UMCCNEAOOBAHME CBA3UN METEOPOJIOTrMYECKMUX NMAPAMETPOB
U NMOKA3ATEJNEMN 3ArPA3HEHUA BO3OYXA
C OBOCTPEHMEM XOBn

dapyk Kypt!, Yemuns Kasanbumn2, Tamep Yonak' Kaan Yenuk1,

Bbenus 03t1ok Tekren!, Baxarrun Ucuk3

1 YHuBepcuteT A6aHT U3seT Baican, MeanuunHckun chakynbTteT, OTAEGNEHNE HEOTNIOXKHOW MeAULMHbI,
r. Bony, Typuus;
YHuBepcuTeT MegMLMHCKUX HayK Typuuu, Yye6Ho-uccnegoBaTenbCckui rocnutanb AHTanum, OtgeneHuve
HEOTNOXHON MeAULMHCKOM nomMoLuu, r. AHTanus, Typuus;
3 YyebHo-uccnepoBatenbckasa 6onbHuua Diskapi Yildirim Beyazit, OtaeneHne HeOTNOXHOW MeAULIMHbI,
r. AHkapa, Typums.

Lenb: Lenb Hactosiiero wuccnemoBaHWs coctosna B TOM, 4TODbl OMpedenuTb  B3auMOCBA3b — Mexay
METEOopONorMYECKUMN NapamMeTpami W napamMeTpami 3arpsisHeHWs BO3dyxa [TemMnepaTypom, BRaXHOCTbHO, BETPOM,
avokcnaom cepebl (SO2), PM (10) ¢ oboctpennem XOBIT.

Matepuansl 1 metogbl. MccnegoBaHWe nNpoBEAEHO MyTEM PETPOCMEKTUBHOMO CKPUHMHIA KapT MaLlWeHTOoB,
HaxoguBLLMXCs nog HabniogeHvem no nosogy oboctpennst XOBJ1 B OTAeneHUM HEOTNOXHOM MOMOWM B Nepuog C
01.06.2016 no 01.06.2017. Tect xu-kBagpaT WCMONL3OBANCS AN CPABHEHWS KaTeropuanbHbIX NepeMeHHbIX. Kputepui
MaHHa-YuTHu U ncnonb3oBancs Ans CPaBHEHWS YMCMOBbIX NEPEMEHHbIX MEXIy AHAMM rocnuTanuaaumm npu 060CcTpeHun
XOBJ1 n gHAMM OTCYTCTBWSI FOCMMTaNM3aLMM, a KpUTEPUA XU-KBagpaT MCMoNb3oBancs Ans UCCnenoBaHUs B3aMMOCBSI3N
MeXay rocnutanuaaumei u cobbiTuem (Doxab). 4ns onpeaeneHns GakTopos, BIMSIOWMX Ha pa3suTie obocTperus XOBI B
TeuYeHue NocneaHUX YeTbipex AHeH, UCNoNb30Bany nar-aHanums.

Pe3synbTatbl. YpoBeHb Temnepatypbl Gbifl CTATUCTUYECKW 3HAYUMO HWXKE B AHU MOCTYNIEHWS B CBS3W C MPUCTYNOM
XOBI1 (p<0,05). C apyroit CTOpOHbI, He ObINO CTATUCTUYECKM 3HAYNMON Pa3HULbl B YPOBHSAX BMAXHOCTW 1 BETPa Mexay
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BHSMU ¢ rocnuTanuaaumen n 6es Hee (p>0,05). YpoBeHb SO2 Gbin CTAaTUCTUYECKM 3HAUNMO HIKE B IHU FOCMMTaNuU3aLmm ns-
3a npuctyna XOBJT (p<0,05). B yposHax PM 10 He 6bINO CTAaTUCTUYECKM 3HAYMMOM pasHULbl MEXOy OHAMM C
rocnuTtanusauuen n 6es Hee (p>0,05).
3aknwoyenne. B gHu noctynneHus XOBJ1 Temnepatypa Bo3gyxa 6bina Huxe, a ypoBeHb SO2 Bbie. YpOBHM
BNaXHOCTK, BeTpa 1 PM B aHW rocnntanuaaumm 6biiv aHanoryHbl TakoBbIM y NaLmeHToB 6e3 rocnutanmsaumm.
Knrouesnbie cnosa: obocmperue XOBJT, Memeoponozusi, 3a2psisHeHUe amMocghepHo20 8030yxa.

Tywingeme

OKMNEHIH CO3bIJIMAJbI OBCTPYKTUBTI AYPYbIHbIH OPLUYIHIH
AYAHDbIH NACTAHY KOPCETKIWTEPI MEH METEOPOJIOIrMANDbIK
NAPAMETPJEP[IH BAAJIAHDbICbIH 3EPTTEY

dapyk Kypt!, Yemuns Kasanbumn2, Tamep Yonak' Kaan Yenuk1,

Benu3 0310k TekTeH!, BaxartuH Ucuk3

! A6aHT U3seT Baiican yHuBepcuTteTi, MeanumHa chakynbTeTi, )Keaen meamumMHanbIK Kemek kKadeppachl,
Bony, Typkus;

2 Typik MeaAMUMHA FbiNbiMAApbl YHUBEPCUTETi, AHTanuA OKy-3epTTey aypyxaHacbl, Xefen XopaeMm
Genimi, AHTanus, Typkus;

3 Ouckanu Ubingbipbim BesasuT oky-3epTTey aypyxaHachl, WyFbin MeguuuHa 6enimi, AHkapa, Typkus.

Makcatbl: Byn 3epTTeydiH MakcaTbl METEOPONOMMSAMbIK KOPCETKILUTEP MEeH ayaHblH nacTaHy napameTprepi
[Temnepatypa, binFangbinsIK, xen, kykipt guokeungi (SO2), PM (10) ©COA epuyimeH 6ainaHbiCTbl aHbiKTay 60nabi.

Matepuanpap meH Tacingep. 3eptrey xegen xapaem 6enimiHge 01.06.2016 xaHe 06.01.2017 apanbifbiiga ©COA
eplwyiHe Oakbimayga 6onfFaH HaykacTapablH, ka3banapblH PETPOCMEKTUBTI  CKPUHWHT  apKbinbl KY3€re acblpabl.
KaTeropusinblk aiHbiManbinapabl canbICTbIpy YLWiH Xu-kBagpaT TecTi kongaHbinabl. Mann-Whitney U cbiHarbl © COA epluyi
OoWbIHLLIa aypyXaHaFa XaTKbI3blNFaH KYHAEP MEH roCnuTann3aLmuscbI3 KyHaep apacbliHaarbl CaHabIK aliHbIManbl MOHAEPL
canbICTbIpy YLUiH NaiganaHbingbl, an rocnutanuaaums MeH okura (xaHbbip) apacbiHaarbl 6aitnaHbICTbI 3epTTeY YLWiH Xi-
KBaapaT CbiHafbl KonaaHbingbl. CoHFbl TOpT KyH iwiHoe ©COA epLuyiHiH, famybiHa ocep eTeTiH daKkTopnapabl aHbiKTay
YWWiH nar-Tangaybl KongaHbingsl.

Hotuxenep. ©COA yctamacbiHa GannaHbICTbl TYCKEH KyHZepi Temnepatypa AeHrei cTaTuCTukanblk TYpFblidaH
antapnbikran TemeH bongel (p<0,05). CoHbiMEH KaTap, aypyxaHara XaTKbl3blNFaH XoHe eMAenvereH KyHoep apacbiHaa
bIFaNAbIIbIK NEH XeN AEHreliHae CTaTUCTMKanbIK MaHbi3asl anbipMalubiibik GonFaH xok (p>0,05). ©COA yctamackiHa
BannaHbICTbl rocnuTanu3aums kKyHaepinge SO2 geHreii ctatucTukanblk TyprbiaaH anTapnbikTan TemeH bongsl (p<0,05).
AypyxaHafa XaTKbi3biiFaH XoHe emaenmereH KyHaep apacbiHga PM 10 AeHredtiHge cCTaTUCTMKanblK MaHbi3dbl
aibipmaLubInbIK XoK (p>0,05).

KopbiTbiHabl. ©COA epLuyiMeH TyckeH KyHaepi aya Temnepatypackl Temengen, SO2 geHredi xorapbl 6ongpl.
AypyxaHara XaTKb3bliFaH KyHOepaeri binFangbinblk, xen xoHe PM pgeHreiinepi aypyxaHara aTKbl3blriMaraH
HayKacTapgblH, feHrerimMeH bipaei Gongp!.

TytiH ce3dep: ©COA-HbIH epulyi, Memeoposoaus, ayaHbIH 1acmaHybi.
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Introduction of morbidity and mortality [3], increasing costs due to

Chronic Obstructive Pulmonary Disease (COPD) is an
important cause of morbidity and mortality. The prevalence
of COPD in adults over the age of 40 in the world is 20%,
and in our country according to the pilot study conducted in
Adana it is 19.1% [3]. It is known that COPD exacerbations
negatively affect the quality of life and life span of patients
(7, 6, 15, 32). COPD exacerbations are an important cause

treatment and hospitalizations.

The effect of meteorological events on various diseases
has been investigated for a while. Their effects on
cerebrovascular diseases, pneumonia and coronary artery
diseases were examined already [32, 18, 36,41].

Changes in environmental factors such as the ratio of
the components of the inhaled air, temperature, humidity,
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and air pollution can exacerbate airway inflammation and
cause COPD exacerbation. Meteorological variations
especially set the ground for tracheitis, bronchitis, bronchial
asthma, pneumonia, and other respiratory infections [41].
Other factors such as infection, social factors, and medical
treatment can modify the response of COPD patients to
environmental stimuli [48]).

The aim of the present study was to determine the
relationship between meteorological and air pollution
parameters [temperature, humidity, wind, sulfur dioxide
(SO2), PM [8]] with COPD exacerbation.

Materials and Methods

Our study was conducted by retrospectively screening
the files of the patients followed up due to COPD
exacerbation in the emergency department of Izzet Baysal
University between 01.06.2016 and 01.06.2017 after
obtaining the approval from the Ethics Committee.

Izzet Baysal University Hospital is a tertiary foundation
university hospital. In our adult emergency department,
annual averages of 30000 patients are treated.

The histories, physical examination findings, the results
of chest X-rays and computed tomography (CT) laboratory
findings, frequency of admission to the emergency
department, frequency of hospitalizations, and emergency
service outcomes of all cases were examined. The
meteorological variables on the days when the diagnosis of
COPD exacerbation was made and meteorological
variables on the days when the diagnosis of COPD
exacerbation not made were compared.

Meteorological data were received from the IBM web-
site of https://www.wunderground.com whereas the weather
monitoring ~ data  were  received from  the
https://www.havaizleme.gov.tr website of the Republic of
Turkey Ministry of Environment and Urbanization.

The patients who were admitted to the ER with shortness
of breath/respiratory distress and diagnosed with diseases
other than COPD exacerbation (pulmonary embolism,
pneumonia, etc.), who aged below 65 years and whose files
could not be accessed, were excluded from the study.

All statistical analyses were performed by using SPSS
version 24.0 for windows. Model analyzes were performed
using the MGCV library in the R package version 3.4.1. The
conformity of the data to the normal distribution was tested with
the Kolmogorov-Smirnov test. The descriptive data were
expressed as mean standard deviation (SD), median,
interquartile range (IQR), minimum, maximum, patient number
(n), and %. The chi-square test was used to compare the
categorical variables. Mann-Whitney U test was used to
compare numerical variables between COPD exacerbation
admission and non-admission days and chi-square test was
used to investigate relationship between admission and event
(rain). The lag analysis was used to determine the factors
affecting the development of COPD exacerbation during the
last four days. Generalized additive regression models were
built to investigate effects of meteorological variables, gases,
and lag effects on COPD exacerbation admission.

Relationships between meteorological measurements
were tested with the Spearman correlation coefficient. The
effect of the main and lag effects of meteorological
variables on hospital admission were tested with
generalized additive logistic regression analysis, and the
effect on the number of admissions was tested with the

generalized additive Poisson regression method. Odds ratio
and 95% confidence intervals were given to show the effect
size of the estimates. A p value smaller than 0.05 was
accepted as statistically significant.

Results

A total of 353 patients diagnosed with COPD
exacerbation were included in the study. The mean age of
patients was 71.6£9.7 years. Of the patients, 271 (76.8%)
were male and 82 (23.2%) were women.

It was observed that 102 (28.9%) of the patients were
non-smokers, 112 (31.7%) of the patient's way of heating
their home was natural gas, and 241 (68.3%) of the
patient's way of heating their home were wood or coal. The
most common comorbid disease seen in the patients was
hypertension (figure 1).
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Figure 1. Comorbige Disease.

The most frequent patient was admitted during the
winter season (figure 2).
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Figure 1. Distribution of Patient by season.

The median pH value of the patients included in our study
is 7.42 (0.09), the median partial oxygen pressure (pO2) is 48
mmHg (17 mmHg), the median partial pressure of carbon
dioxide (pCO2) is 39 mmHg (15mmHg), bicarbonate (HCO3)
median value was 23 mmol/L (5mmol/L) and lactate median
value was 1.53 mEg/L (mEq/L).

It was found that 14 (4%) of the patients applied to the
emergency department once due to COPD, 122 (34.6%)
two or three times, 217 (61.5%) 4 or more times between
the specified dates.

Of the patients, 217 (61.5%) were discharged from the
ER, 127 (36%) were hospitalized, 3 (0.8%) died in the ER,
six (1.6%) left the hospital at own request.

At least one patient admission was detected in 228 (62.5%)
of 365 days taken into evaluation. It was determined that one
case applied in 136 days (59.6%), two cases in 64 days, three
cases in 23 days and 4 cases in 5 days.

The mean temperature value was 9.74 + 8.6°C. Other
meteorological and air pollution parameters are
summarized in the table. (Table 1).

180




Hayxa u 3apaBooxpanenne, 2023 3 (T.25)

Opnrm{anbnoe HCCJIeAOBAaHHUE

Table 1.

Descriptive statistics of temperature parameters.

Mean SS Median IQR Minimum Maximum
Temperature (°C) | 9,74 8,64 9,7 15 -8,70 25,60
Humidity (%) 72,40 11,06 715 15,3 45,80 99,00
Wind speed (m/S) | 1,38 0,34 1,4 04 0,60 2,70
PM 10 30,66 20,91 25 19,5 2,00 149,00
S02 15,78 13,17 12 12 2,00 74,00

The temperature level was statistically significantly
lower on the days of admission due to COPD attack
(p<0.05). On the other hand, there was no statistically
significant difference in humidity and wind levels between
the days with and without admission (p>0.05) The SO2
level was statistically significantly lower on the days of
admission due to COPD attack (p<0.05). In PM 10 levels,
there was no statistically significant difference between the
days with and without admission (p>0.05) (Table 2).

Table 2.
Relationship between pneumonia visits and air
pollution parameters.

Present (n=228)|Not Present (n=137)| p
Temperature (8,7 (13,4) 12,8 (12,8) 0,006
Humidity 71,5 (16,5) 71,5 (15,1) 0,555
Wind 1,4 (0,5) 1,4 (0,4) 0,234
PM 10 26 (20) 23 (17,5) 0,093
S0O2 12 (15) 10 (9) 0,003

There was a negative correlation between the number
of applicants with temperature and wind, and a positive
correlation between PM10 and SO2 (p<0.05); No
correlation was found between moisture and humidity
(p>0.05) (Table 3).

Table 3.
The relationship between the frequency of admission
and meteorological factors.

r p
Temperature -0,193 <0,001
Humidity 0,068 0,198
Wind -0,124 0,018
PM 10 0,106 0,044
S02 0,181 0,001

It was found that there was no statistically significant
relationship between the temperature status of the last 4
days and the presence of COPD admitted to hospital
(p>0.05) (Table 4).

Table 4.

The relationship between the last 4-day weather parameters and the presence of hospital admission due to COPD.

Day 0 1 day before visit 2 day before visit 3 day before visit 4 day before visit
Temperature 0,996 0,996 1,000 0,997 0,984
[0,944-1,050] [0,929-1,067] [0,933-1,071] [0,930-1,068] [0,934-1,038
P 0,884 0,916 0,997 0,938 0,570
Humidity 1,003 1,003 1,002 1,002 1,004
[0,987-1,019] [0,985-1,020] [0,984-1,019] [0,984-1,019] [0,988-1,019]
P 0,677 0,726 0,815 0,814 0,599
Wind 0,796 0,890 0,852 0,890 0,814
[0,497-1,276] [0,539-1,470] [0,517-1,404] [0,540-1,467] [0,509-1,302]
p 0,344 0,650 0,531 0,648 0,392
PM 10 1,003 1,001 1,003 1,001 1,004
[0,994-1,012] [0,990-1,012] [0,992-1,013] [0,990-1,011] [0,994-1,012]
p 0,448 0,813 0,598 0,829 0,442
S0O2 1,010 1,005 1,005 1,004 1,009
[0,994-1,026] [0,986-1,023] [0,986-1,023] [0,986-1,023] [0,993-1,025]
p 0,219 0,597 0,614 0,630 0,269

It was found that there was no statistically significant
relationship between the humidity status of the last 4 days
and the presence of COPD patients admitted to hospital
(p>0.05) (Table 4).

It was determined that there was no statistically
significant relationship between the wind condition of the
last 4 days and the presence of COPD patients admitted to
hospital (p>0.05) (Table 4).

It was determined that there was no statistically
significant relationship between PM 10 level in the last 4
days, presence of COPD patients admitted to hospital and
the number of admissions (p>0.05) (Table 4).

It was determined that there was no statistically
significant relationship between SO2 level in the last 4 days,

presence of COPD patients admitted to hospital and the
number of admissions (p>0.05) (Table 4).

Discussion

Changes in meteorological factors usually affect the
respiratory system. They cause especially bronchial
asthma, tracheitis, pneumonia, and other respiratory tract
pathologies [10]. Meteorological factors act by reducing the
resistance of the human body to infection and by facilitating
the spread of infection- causing pathogens [11, 12].

Chronic obstructive pulmonary disease is a progressive
disease of the respiratory tract and progresses with attacks.
Most of these attacks are due to infective causes, and the
other part is due to air pollution and other substances that
irritate the respiratory tract [13]. Meteorological factors act
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by reducing the resistance of the human body to infection
and facilitating the spread of pathologies that cause
infection [14, 15]. It was determined that the air pollution
increased non-infectively and the respiratory function was
0.8% dead. The patient group included in our study
presented with mild symptoms, the patients responded to
the treatment due to normal or mild changes in vital signs
such as blood gas, blood pressure, and respiratory rate,
and the oxygen saturation returning within normal values
after the treatment, which ensured that the patients were
discharged from the emergency department, we think that
slight changes in the vital signs and blood gases of the
patients who did not respond fully to the treatment allowed
the patients to be admitted to the ward. We think that
patients have frequent attacks due to infective or non-
infective causes.

Karlikaya C. et al. stated in their study that the
frequency of admission due to COPD attacks is in the
autumn and winter months [25]. Tas¢! et al. stated that the
majority of patients applied with pneumonia, COPD
exacerbation, and bronchiectasis super infection due to the
cold effect in winter months [23]. Tuan et al. stated that the
level of PM increases in cold months and plays an active
role in respiratory system pathologies [26]. It has been
stated that the frequency of infection and related respiratory
pathologies increase in winter months [27, 28]. In our study,
it was found that COPD development was more common in
winter months. We are of the opinion that the increasing
use of fuels such as coal used for heating purposes, and
particles formed by liquid and gaseous fuels due to vehicle
use, play a major role in increasing infections in winter.

When the relationship between air temperature and the
frequency of COPD attacks is examined; In some
publications, it has been reported that hot air increases the
frequency and severity of COPD attacks [29-32] and in some
publications, cold weather increases the frequency and
severity of COPD attacks [33-37]. In our study, it was
determined that the rate of admission to COPD exacerbations
was more common on cold days, and there was a negative
correlation between the frequency of admission and the
temperature. By increasing the infective causes of cold
weather, the frequency of COPD attacks with infective
background increases; On the other hand, we believe that it
increases the frequency of non-infective COPD attacks due
to bronchospasm that develops in cold weather and the
increase in the amount of solid/liquid fuel used.

It has been known for a long time that living in damp
houses significantly affects respiratory health and is a
cause of respiratory disease. [38-41]. When the relationship
between humidity and the frequency of COPD attacks is
examined; some authors reported that high humidity rates
increase the frequency of COPD attacks [31], while some
authors reported that low humidity rates increase the
frequency of COPD attacks by causing bronchoconstriction
[42]. In our study, no relationship was found between
humidity rate and the number of days admitted due to
COPD attack and the frequency of admission. Considering
the increase in the frequency of COPD attacks due to
bronchospasm in periods of low humidity, and the increase
in the frequency of attacks caused by infective agents at
high humidity levels; It can be explained that there is no
relationship between humidity and attack frequency.
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When the relationship between wind and COPD attack
frequency is examined; some authors reported that the wind
increased the frequency of COPD attacks [43], and some
authors reported that there was no correlation [42]. In our
study, it was determined that the number of admission days
with COPD attack was unrelated to the wind speed, and
there was a negative correlation between the frequency of
admission and the wind speed. We believe that the number
of COPD attacks during the day decreases as the wind
removes harmful gases and particles from the region.

Previous studies have associated air pollution with
respiratory diseases [44-47]. Some authors reported that
the increase in the levels of substances such as PM 10
increases the frequency of COPD attacks [16,26, 42,48-50].
In our study, on the days when COPD admission was
common; PM 10 level was found to be high, albeit
insignificantly. A positive correlation was found between the
frequency of admission and the PM 10 level. We are of the
opinion that air pollutants cause an attack by directly
damaging the alveoli and disrupting the inflammation.

When the relationship between SO2 level and the
frequency of COPD attack is examined; In our study, we
observed that the frequency of COPD exacerbations
increased on days with high SO2 levels. A positive
correlation was found between the frequency of admission
and the SO2 level. In his thesis study, Yiizer H. stated that
high SO2 levels at the time of application increase the
frequency of attacks [42]. Yang et al. stated that air
pollutants (PM, SO2, NO2, etc.) cause an increase in the
frequency of hospitalization due to COPD [48]. Tuan T.S. et
al. stated that gases such as SO2 affect respiratory
pathologies rather than infection [26]). We think that gases
such as SO2 increase the frequency of attacks by
damaging the bronchi. [51].

Yizer H. investigated the relationship between the
weather parameters in the last 4 days before an application
due to COPD attack and the application due to COPD
attack [42]. They reported that high SO2 level on the 2nd
day before the COPD attack increased the frequency of
COPD [42]. In our study, it was determined that there was
no statistically significant relationship between the last 4
days of temperature, humidity, PM 10 and SO2 status and
the presence of hospital admission due to COPD. We
believe that 4-day changes do not affect the frequency of
attacks because only a part of the reason for the frequency
of COPD attacks is infective factors, humidity and heat
cause an attack through bronchospasm with the effect of
the same day, and air pollutants already have a direct
effect.

Conclusion

On days with COPD admission, the air temperature was
lower and the SO2 level was higher. Humidity, wind and PM
levels on admission days were similar to those in non-
admission patients. While a negative correlation was found
between the number of applications with temperature and
wind, and a positive correlation between PM and SO2; No
correlation was found between moisture and humidity. It
was determined that there was no statistically significant
relationship between the last 4 days of temperature,
humidity, wind, PM 10 and SO2 status between the
presence of hospital applications due to COPD and the
number of admissions to the hospital.
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Limitations

Our study was conducted in a single center, which
might limit the generalizability of our results. We also did not
consider the day of the week and seasonal trends in the
analysis

This study was presented in Intercontinental emergency
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