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(" ABSTRACT A

Background: Despite gastroenterological diseases and their seasonal etiological patterns reported in several
studies, the seasonal fluctuation mechanisms related to conditions are still not clearly understood. Thereby,
this study aimed to determine the effect of seasonal variations on developing common biliary diseases among
adult patients at King Fahad Hospital, Al-Baha, Saudi Arabia.

Methodology: A retrospective study was conducted among 912 patients at King Fahad Hospital, who were
admitted for common biliary diseases. The study was conducted from January 2014 to December 2016 at King
Fahd Hospital.

Results: Out of the total 912 patients, 26.1% of the participants were male, while 73.9% were female. 73.9%
of the participants had chronic cholecystitis, and laparoscopic cholecystectomy was carried out among 97.9%.
The current results showed no seasonal variations, and there was a marked decline in June and July, which are
the months with high temperatures.

Conclusion: Biliary diseases were distributed among the months of the year without significant seasonal
variations.
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\_ J
Introduction

Weather changes create an essential factor that affects and their seasonal etiological patterns have been reported
human health, particularly the transmission of pathogens in several studies [9]. Seasonal variations of alcoholic
[1]. Seasons have clear links with the epidemiology of but not biliary pancreatitis have also been reported
many diseases. Although gastrointestinal disorders were [10]. Upon reviewing the evidence, the seasonal peaks
documented throughout the year, higher incidences of peptic ulcer diseases are most prominent in colder
are associated with particular months [2]. Seasonal months. On the contrary, the risk of Crohn’s disease’s
fluctuation mechanisms related to diseases are still not incidence rate is most common during the spring and
clearly understood. Several heterogencous extrinsic summer seasons. However, seasonal trends in the onset

factors, such as gastrointestinal infection [3,4], air
pollution [5], and dietary habits [6,7], might play a role in
the higher incidence of these diseases. Other predisposing
factors such as age, sex, genetic, and microbial activities
associated with humidity changes are also being

suggested by some researchers [1]. Cholesterol gallstone Full list of author information is available at the end of
disease is a common condition with a multifactorial i e,

aspept, including the interaction of gene?ic and Received: 01 December 2020 | Accepted: 25 December 2020
environmental factors [8]. Gastroenterological illnesses
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of acute pancreatitis exhibit a summer peak in some
countries [1]. Thereby, this study aimed to determine
the effect of seasonal variations on developing common
biliary diseases among adult patients at King Fahad
Hospital, Al-Baha, Saudi Arabia.

Subjects and Methods

This retrospective and population-based study was
conducted from January 2014 to December 2016 at King
Fahd Hospital, Al-Baha, Kingdom of Saudi Arabia. All
files of the patients with a definite diagnosis of acute
cholecystitis, chronic cholecystitis, and acute biliary
pancreatitis were reviewed for age, gender, date, and
treatment method in relation to the corresponding
months. Data were entered and analyzed using Statistical
Package for Social Sciences, version 21. Variables were
described as frequency, percentage, means, and standard
deviation (SD). Pearson’s chi-squared and Spearman’s
correlation were used to identifying the relationships. A
value of p <0.05 was considered significant.

Results

A total of 912 patients who had a hospital admission for
cholecystectomy procedures were recruited, out of which
26.1% of the participants were male, while 73.9% were
female. 82.6% of the patients had chronic cholecystitis,
and laparoscopic cholecystectomy was carried out in
97.9% of the participants. It was found that the highest
numbers of patients (192, 21.1%) were in the age range of
26-30 years with a mean age of 42 years (Tables 1 and 2).

The results demonstrated that the highest number of
diagnosed patients had chronic cholecystitis (753,
82.6%), followed by acute cholecystitis (134, 14.7%),
and the lowest number of patients were diagnosed
with acute biliary pancreatitis (25, 2.7%). Regarding

Table 1. Frequency and percentage analysis according to
gender and age group (n =912).

Males 238 26.1
Females 674 1739
Age grouping

15-25 28 3.1

26-30 192 211
31-35 132 14.5
36-40 134 14.7
41-45 102 11.1
46-50 97 10.6
51-55 56 6.1

56-60 56 6.1

61-65 27 3.0
Above 65 88 9.6
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types of surgeries, laparoscopic cholecystectomy was
performed for 893 patients (97.9%), and laparoscopic
cholecystectomy converted to open surgery was
performed for only 19 (2.1%) patients (Table 3).

The results illustrated that 2015 was the year with the
highest number of patients (322, 35.3%). However, there
was no significant difference between 2014 and 2016 in
the frequency of patients. The results also illustrated the
frequency of patients in each month of the year. It was
noted that the lower frequency of patients were in June
(54, 5.9%) and July (38, 4.2%) (Table 4).

The results also showed the cases’ distribution was
during the months from January to November (Figure 1).

Table 2. Descriptive analysis of the age (n = 912).

Age 15 100 42+ 16

Table 3. Frequency and percentage analysis according to
gender and age group (n = 912).

Acute cholecystitis 134 14.7
Chronic cholecystitis 753 82.6
Acute biliary pancreatitis 25 2.7
Types of surgical operations

Laparoscopic cholecystectomy 893 97.9
Laparoscopic cholecystectomy 19 21

converted to open surgery

Table 4. Frequency and percentage analysis of cases per year
and month (n =912).

2014 294 322
2015 322 35.3
2016 296 325
Frequency of cases per month

January 87 9.5
February 81 8.9
March 89 9.8
April 76 8.3
May 78 8.6
June 54 5.9
July 38 4.2

August 74 8.1

September 67 7.3
October 89 9.8
November 100 11.0
December 79 8.7
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Furthermore, the frequency of patients with three different
types of biliary disease diagnosis, including acute and
chronic cholecystitis and acute biliary pancreatitis, was
also shown concerning their distribution among the
months (Figure 2).

The results showed no statistical significance or
correlations between the seasons and the number of cases
(Table 5).

Discussion

The study of seasonal variations in the occurrence of
medical illnesses has an excellent impact on assisting
healthcare administrators in allocating resources
accordingly [11]. The current results showed some degree
of seasonal variations, with a marked decline in June and
July, which are the months with the highest temperature.
The current results are justified by looking at the climate

12

10

in Al-Baha, which is mild, with temperatures ranging
between 20/6 and 32/20°C. Because of its location at
2,500 m above sea level, the climate ranged between
moderate in summer and cold in winter. Jeddah, a western
city, overlooks the Red Sea coast and is characterized
by a relatively hot and humid weather. Reda et al. [12]
did a cross-sectional study which included all emergent
patients with gallstone-induced cholecystitis admitted at
King Abdulaziz University Hospital during the period
between 2005 and 2014; it was found that the summer

Table 5. Correlations between the number of cases and the
months of the year (n = 912).

Pearson’s chi-square 0.178
Spearman’s correlation 0.949
Significant at p < 0.05.
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Figure 1. The percentage distribution of cases among the months (n = 912).
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Figure 2. The frequency of the diagnosis among the months (n = 912).
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season showed the highest percentage of occurrence of
emergent, acute cholecystitis (38.13%); followed by
winter (22.50%), spring (21.88%), and fall (17.5%); it
was concluded that the summer season is a significant
aggravating factor for acute cholecystitis. The frequency
and severity were significantly higher during summer
than other seasons of the year [12]. Khan et al. [11]
conducted a retrospective analysis of cholecystectomy
patients for acute cholecystitis from January 1998
to December 2018. The findings confirmed seasonal
variations in the occurrence of most acute cholecystitis
cases, with the summer season and the winter season
encountering the least patients with acute cholecystitis
[11]. Regarding acute pancreatitis, the current results
revealed a normal distribution of cases among the
months of the year. The current results agree with a study
conducted by Lankisch et al. [13] in a German hospital
on 263 patients who were observed for 9 years. No
correlation between admissions and a specific months or
seasons was found [13]. However, the studies conducted
in Finland reported a higher frequency of events during
the summer and autumn seasons [10,14]. Gallerani et al.
[9], in Italy, observed a different seasonal peak, wherein
they found the higher frequency in the spring season
[9]. Furthermore, seasonal variations in the secretion
of pancreatic enzymes, biliary acids, and oxygen-free
radicals were proposed by some authors [1].

Conclusion

Biliary diseases were commonly distributed among
the months of the year without significant seasonal
variations, but there was a low frequency of cases in
summer compared with the winter season, because in Al-
Baha the variations might be related to the temperature
and humidity degree rather than the season.

Acknowledgments

The authors would like to acknowledge the Education,
Training Center and Academic Affairs, King Fahad Hospital,
Al-Baha city, for providing facilities to conduct this study.

List of Abbreviations
SD Standard deviation

Conflict of interest
The authors declare that there is no conflict of interest
regarding the publication of this article.

Funding
None.

Consent to participate
Consent was obtained from all the participants.

Ethical approval
Ethical approval was obtained from the Scientific Research
Committee, King Fahad Hospital with letter number: 204 and
dated: 1-10-2016.

240

Author details

Talal M. Alshahri?, Nasser A. Asiri2, Saleh E. Alzahrani?, Bander

S. Alotaibi®, Faisal M. Alshehri*, Alaa Eldin H. Katar?, lbrahim

A. Alghamdi?, Abdulrhman Mustafa Rasheed®

1. Department of General Surgery, Imam Abdulrahman Al-
Faisal Hospital, Riyadh, Saudi Arabia

2. Department of General Surgery, King Fahad Hospital, Al-
Baha, Saudi Arabia

3. Ministry of Health, Riyadh, Saudi Arabia

4. Imam Muhammad Ibn Saud Islamic University, Riyadh,
Saudi Arabia

5. Department of Basic Medical Sciences, College of
Medicine, Almaarefa University, Ad Diriyah, Saudi Arabia

References

1. Liu CM, Hsu CT, Liu TL, Huang N, Chou P, Chou YJ. The
correlation between cholecystectomy and seasonal
Impact in Taiwan. Chin J Physiol. 2014;57:48-56. https://
doi.org/10.4077/CJP.2014.BAB180

2. Fares A. Global patterns of seasonal variation in
gastrointestinal diseases. J Postgrad Med. 2013;59:203—
7. https://doi.org/10.4103/0022-3859.118039

3. Parenti DM, Steinberg W, Kang P. Infectious causes of
acute pancreatitis. Pancreas. 1996;13:356-71. https://
doi.org/10.1097/00006676-199611000-00005

4. Lal A, Hales S, French N, Baker MG. Seasonality in human
zoonotic enteric diseases: a systematic review. PLoS
One. 2012;7:e31883. https://doi.org/10.1371/journal.
pone.0031883

5.  Kaplan GG, Hubbard J, Korzenik J, Sands BE, Panaccione
R, Ghosh S, et al. The inflammatory bowel diseases
and ambient air pollution: a novel association. Am J
Gastroenterol. 2010;105:2412-9. https://doi.org/10.1038/
ajg.2010.252

6. Wakai K, Hirose K, Matsuo K, Ito H, Kuriki K, Suzuki T,
et al. Dietary risk factors for colon and rectal cancers:
a comparative case control study. J Epidemiol.
2006;16:125-35. https://doi.org/10.2188/jea.16.125

7. Oguntola AS, Adeoti ML, Oyemolade TA. Appendicitis:
trends in incidence, age, sex, and seasonal variations
in South-Western Nigeria. Ann Afr Med. 2010;9:213-7.
https://doi.org/10.4103/1596-3519.70956

8. Cuevas A, Miquel JF, Reyes MS, Zanlungo S, Nervi F. Diet
as a risk factor for cholesterol gallstone disease. J Am Coll
Nutr. 2004;23:187-96. https://doi.org/10.1080/0731572
4.2004.10719360

9. Gallerani M, Boari B, Salmi R, Manfredini R. Seasonal
variation in the onset of acute pancreatitis. World J
Gastroenterol. 2004;10:3328-31. https://doi.org/10.3748/
wjg.v10.i22.3328

Raty S, Sand J, Alho H, Nordback I. Alcoholic but not
biliary pancreatitis varies seasonally in occurrence.
Scand J Gasteroentrol. 2003;38:794-7. https://doi.org/
10.1080/00365520310003499

Khan MS, Shahzad N, Arshad S, Shariff AH. Seasonal
variation in acute cholecystitis: an analysis of
cholecystectomies spanning three decades. J Surg Res.

10.


https://doi.org/10.4077/CJP.2014.BAB180
https://doi.org/10.4077/CJP.2014.BAB180
https://doi.org/10.4103/0022-3859.118039
https://doi.org/10.1097/00006676-199611000-00005
https://doi.org/10.1097/00006676-199611000-00005
https://doi.org/10.1371/journal.pone.0031883
https://doi.org/10.1371/journal.pone.0031883
https://doi.org/10.1038/ajg.2010.252
https://doi.org/10.1038/ajg.2010.252
https://doi.org/10.2188/jea.16.125
https://doi.org/10.4103/1596-3519.70956
https://doi.org/10.1080/07315724.2004.10719360
https://doi.org/10.1080/07315724.2004.10719360
https://doi.org/10.3748/wjg.v10.i22.3328
https://doi.org/10.3748/wjg.v10.i22.3328
https://doi.org/10.1080/00365520310003499
https://doi.org/10.1080/00365520310003499

12.

Effect of seasons on biliary diseases

2020;246:78-82. https://doi.org/10.1016/j.jss.2019.08.
025

Reda AS, Aboulkhair LA, Almsarri MY. The effect of
seasonal variation on developing acute cholecystitis
among adult patients in Jeddah, Saudi Arabia. Int J
Healthc Sci. 2015;3(2):274-7.

241

13.

14.

Lankisch PG, Assmus C, Pflichthofer D. The calendar and
acute pancreatitis. Pancreas. 1998;16:465-7. https://doi.
org/10.1097/00006676-199805000-00001

Poikolainen K. Seasonality of alcohol-related hospital
admissions has implications for prevention. Drug Alcohol
Depend. 1982;10:65-9. https://doi.org/10.1016/0376-
8716(82)90086-2


https://doi.org/10.1016/j.jss.2019.08. 025
https://doi.org/10.1016/j.jss.2019.08. 025
https://doi.org/10.1097/00006676-199805000-00001
https://doi.org/10.1097/00006676-199805000-00001
https://doi.org/10.1016/0376-8716(82)90086-2
https://doi.org/10.1016/0376-8716(82)90086-2

