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The Relatıonshıp Between Ambıent Temperature And Acute Cholecystıtıs

Ortam Sıcaklığı Ve Akut Koles�st�t Arasındak� İl�şk�
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ABSTRACT

AIM: Acute cholecyst�t�s �s one of the most common emergenc�es of general 
surgery. Although there �s an �ncrease �n the �nc�dence of acute cholecyst�t�s �n 
the summer season when the temperature �ncreases, �ts cause �s not fully 
understood. The a�m of th�s study �s to determ�ne the relat�onsh�p between 
acute cholecyst�t�s and temperature.

MATERIAL AND METHOD: 271 pat�ents adm�tted to the general surgery 
serv�ce �n 2021 were �ncluded �n th�s study. Pat�ent data were obta�ned 
retrospect�vely from pat�ent files and data from nat�onal centers were used for 
meteorolog�cal data. Conform�ty of cont�nuous var�ables to normal d�str�but�on 
was evaluated us�ng v�sual and analyt�cal methods.

RESULTS: Accord�ng to the percentage d�str�but�on of cases, acute 
cholecyst�t�s was most common �n summer and least �n w�nter. A very strong 
pos�t�ve correlat�on was found between monthly mean temperature values and 
monthly �nc�dence of acute cholecyst�t�s (correlat�on coeffic�ent: r= 0.759 and 
p=0.004).

CONCLUSION: The �nc�dence of acute cholecyst�t�s also �ncreases w�th 
�ncreas�ng amb�ent temperature, and th�s �s �mportant �n terms of plann�ng 
health serv�ces

ÖZET

AMAÇ: Akut koles�st�t, genel cerrah�n�n en sık görülen ac�ller�nden b�r�d�r. 
Sıcakların arttığı yaz mevs�m�nde akut koles�st�t görülme sıklığında artış 
olmasına rağmen neden� tam olarak anlaşılamamıştır. Bu çalışmanın amacı 
akut koles�st�t �le sıcaklık arasındak� �l�şk�y� bel�rlemekt�r.

GEREÇ VE YÖNTEM: Bu çalışmaya 2021 yılında genel cerrah� serv�s�ne 
başvuran 271 hasta dah�l ed�ld�. Hasta ver�ler� retrospekt�f olarak hasta 
dosyalarından elde ed�ld� ve meteoroloj�k ver�ler �ç�n ulusal merkezlerden alınan 
ver�ler kullanıldı. Sürekl� değ�şkenler�n normal dağılıma uygunluğu görsel ve 
anal�t�k yöntemlerle değerlend�r�ld�.

BULGULAR: Olguların yüzde dağılımına göre akut koles�st�t en sık yaz 
aylarında, en az �se kış aylarında görüldü. Aylık ortalama sıcaklık değerler� �le 
aylık akut koles�st�t �ns�dansı arasında çok güçlü b�r poz�t�f korelasyon bulundu 
(korelasyon katsayısı: r= 0.759 ve p=0.004).

SONUÇ: Ortam sıcaklığı arttıkça akut koles�st�t �ns�dansı da artmaktadır ve bu 
durum sağlık h�zmetler�n�n planlanması açısından öneml�d�r.
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INTRODUCTION
Acute cholecyst�t�s �s one of the most common causes of general surgery 
emergenc�es. It develops as a result of the act�vat�on of �nflammatory 
pathways due to stas�s �n the gallbladder, mostly due to obstruct�on of the 
cyst�c duct by a gallstone.¹ In add�t�on, dehydrat�on caused by h�gh 
temperature can also cause acute cholecyst�t�s. Dehydrat�on �ncreases b�le 
stas�s. Stas�s can lead to �ncreased b�le concentrat�on and v�scos�ty. B�le stas�s 
also causes an �ncrease �n �ntralum�nal pressure w�th�n the gallbladder, wh�ch 
tr�ggers the acute �nflammatory process.² Another factor that may �ncrease �ts 
�nc�dence �s the �ncreased �nc�dence of bacter�al �nfect�on w�th h�gh 
temperature.³,⁴ 

In the l�terature, there are stud�es show�ng that h�gh temperature �s assoc�ated 
w�th myocard�al �nfarct�on, acute k�dney �njury, seps�s and �nflammatory 
d�seases.⁵-⁷ However, there �s not enough study �n the l�terature about the 
relat�onsh�p of acute cholecyst�t�s w�th temperature. Determ�n�ng the needs of 
the health system accord�ng to the seasons and months w�ll reduce the 
burden on the health system and help execut�ves to balance health expenses. 
The a�m of th�s study �s to evaluate the relat�onsh�p of acute cholecyst�t�s, 
wh�ch has an �mportant share �n emergency department adm�ss�ons, w�th 
seasons, months and average temperatures, as well as to obta�n �nformat�on 
about �ts et�opathology and to reveal data to be used �n the health system.

MATERIAL AND METHOD
Th�s �s a s�ngle-center, cross-sect�onal, retrospect�ve study conducted on 271 
acute cholecyst�t�s cases adm�tted to the general surgery serv�ce �n our 
hosp�tal �n 2021. Th�s study was approved by Cl�n�cal Research Eth�cs 
Comm�ttee of Ankara Tra�n�ng and Research Hosp�tal w�th the dec�s�on dated 
8.6.2022 and numbered 994/2022. The d�agnos�s of acute cholecyst�t�s was 
made based on the pat�ent's h�story and phys�cal exam�nat�on, and then 
confirmed by laboratory tests and rad�olog�cal �mag�ng methods. The 
demograph�c data of the pat�ents and the follow-up per�ods �n the serv�ce 
were recorded retrospect�vely from the pat�ent files. The average temperature 
values of the month �n wh�ch the pat�ents were followed were obta�ned by 
us�ng nat�onal meteorolog�cal data. In the study, September-November per�od 
�s defined as "Autumn season", December-February as "w�nter season", 
March-May as "Spr�ng season", and June-August as "Summer season". The 
data of the study were analyzed w�th the SPSS 23.0 (Stat�st�cal Package for 
Soc�al Sc�ences) program. Before data evaluat�on, descr�pt�ve stat�st�cs were 
made. In descr�pt�ve stat�st�cs, categor�cal var�ables are g�ven as numbers and 
percentages; Cont�nuous var�ables are presented as mean ± standard 
dev�at�on. Conform�ty of cont�nuous var�ables to normal d�str�but�on was 
evaluated us�ng v�sual (h�stogram and probab�l�ty graphs) and analyt�cal 
methods (Kolmogorov Sm�rnov/Shap�ro-W�lk tests). Spearman correlat�on 
analys�s test was used for correlat�on analys�s. Stat�st�cal s�gn�ficance level 
was accepted as p<0.05.
 
RESULTS
A total of 271 pat�ents were �ncluded �n the study. The mean age of the pat�ents 
was 55.1 ±17.4 years. It was observed that 104 (38.4%) of the pat�ents 
�ncluded �n the study were male and 167 (61.6%) were female 

Table 1. Soc�odemograph�c Character�st�cs of the Pat�ents

Dur�ng the study per�od, 36.9% of all pat�ents were d�agnosed w�th 
cholecyst�t�s �n summer, 24.7% �n spr�ng, 19.6% �n autumn, and 18.8% �n w�nter 
(Table 1). The h�ghest number of cases (n:100) was seen �n the summer 
season, wh�le the lowest number of cases (n:51) was observed �n the w�nter 
season. When the frequency of acute cholecyst�t�s cases were analyzed by 
months, �t was found that the h�ghest number of cases were �n July(n:37), 
June(n:34) and August(n:29)

Table 2. Acute cholecyst�t�s �nc�dence rates accord�ng to seasons and months

Table 3. The relat�onsh�p between monthly acute cholecyst�t�s �nc�dence rates 
and monthly average temperatures

shows the correlat�on analys�s between the var�ables. A very strong pos�t�ve 
correlat�on was found between monthly mean temperature values and 
monthly �nc�dence of acute cholecyst�t�s (correlat�on coeffic�ent: r= 0.759 and 
p=0.004). 

DISCUSSION
The Cov�d 19 pandem�c has shown that healthcare systems must always be 
ready for any challenge. The effic�ent use of health resources and the 
funct�on�ng of the system at all t�mes are poss�ble w�th effect�ve plann�ng. For 
th�s reason, �t �s necessary to define the seasonal var�at�ons of the d�seases 
and plan accord�ngly. Seasonal var�at�ons related to some �nfect�ous, non-
�nfect�ous and surg�cal d�seases have been descr�bed.⁸ These stud�es are 
helpful �n reveal�ng the �nteract�ons of seasonal behav�oral and phys�olog�cal 
changes of people w�th the env�ronment.⁹

In add�t�on, �t contr�butes to the understand�ng of the �mpact of seasons on 
health econom�cs and expend�tures, enabl�ng us to obta�n �mportant data for 
health serv�ce pred�ct�ons.¹⁰,¹¹ Cl�mate change and global warm�ng are not only 
a major problem affect�ng human�ty but also a factor that �ncreases the 
mortal�ty and morb�d�ty of some d�seases.¹² The effect of a�r temperature on 
morb�d�ty �s an �mportant publ�c health problem. A large number of 
hosp�tal�zat�ons each year are assoc�ated w�th seasonal changes.¹³ D�seases 
that may requ�re emergency surg�cal �ntervent�on are generally costly due to 
the use of expens�ve d�agnost�c methods, operat�ons and �ntens�ve care 
serv�ces. The est�mated annual costs of d�seases such as acute append�c�t�s, 
cholecyst�t�s and d�vert�cul�t�s, wh�ch const�tute the urgent burden of general 
surgery, to the health system were calculated as 3 b�ll�on dollars, 6 b�ll�on 

 Average  Sd*  

Age (n=271)  55,1  17,4  

 Number  Percent**  

Sex (n=271)  

 Male  104  38,4  

Female  167  61,6  

* Standard dev�at�on,** Column percentage  

 Number  Percent*  

Season of d�agnos�s of acute cholecyst�t�s (n=271)  

 Spr�ng  67 24,7  

Summer  100 36,9  

Autumn  53 19,6  

W�nter  51 18,8  

 Month of d�agnos�s of acute cholecyst�t�s (n=271)  

 January  18 6,6 

February  16 5,9 

March  19 7,0 

Apr�l  20 7,4 

May  28 10,3  

June  34 12,5  

July  37 13,7  

August  29 10,7  

September  19 7,0 

October  16 5,9 

November  18 6,6 

December  17 6,3 

* Column percentage  

    Ort.   Ss.   1 2 

1 
Monthly Average 
Temperature  13,350  8,1623  1  

2 
Number of Cases per 
Month  22,58  7,3910  0,759**  1 

**p<0,01  
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dollars and 2.5 b�ll�on dollars, respect�vely.¹⁴,¹⁵ These d�seases, whose 
�nc�dence �ncreases w�th the �ncrease �n temperature, cause more use of 
�ncreas�ng hosp�tal resources.¹⁶ 
In our study, the effect of a�r temperature, one of the env�ronmental factors that 
can affect the et�opathology of acute cholecyst�t�s, was �nvest�gated. It has 
been found that �ncreas�ng a�r temperature and therefore summer season �s 
assoc�ated w�th an �ncreased �nc�dence of acute cholecyst�t�s. S�m�larly, 
Hosse�n� et al. found that �ncreased temperature �s a factor that �ncreases the 
�nc�dence of cholel�th�as�s and consequently cholecyst�t�s.¹⁷ In another study, 
wh�ch exam�ned the data of more than s�x hundred thousand pat�ents �n 
Tokyo, �t was shown that temperatures above 10 degrees and below m�nus 5 
degrees �ncreased the �nc�dence of acute cholecyst�t�s.¹² In our study, the 
number of cases was the lowest dur�ng the w�nter months and no relat�onsh�p 
was found between low temperature and acute cholecyst�t�s. The results of 
another retrospect�ve study cover�ng 30 years showed that the �nc�dence was 
h�gher �n summer months, as �n our study.⁸ In another mult�center 
retrospect�ve study conducted �n Japan, a s�gn�ficant correlat�on was found 
between acute cholecyst�t�s and temperature.¹⁸ The b�ggest l�m�tat�on of our 
study �s that �t exam�nes the one-year t�me frame.

Accord�ngly, ant�c�pat�ng the need for health resources dur�ng per�ods of 
�ncreased pat�ent dens�ty �s an �mportant component of the proper use of 
health care fac�l�t�es and opt�m�z�ng pat�ent care. 

CONCLUSION 
Increas�ng a�r temperature �s one of the et�olog�cal factors that �ncrease the 
�nc�dence of acute cholecyst�t�s. Such stud�es are needed �n the plann�ng of 
health serv�ces.
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