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Diyarbakir, Tiirkiye’de Apandisit Insidansinda
Mevsimsel Degisiklikler: Retrospektif Calisma
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ABSTRACT Objective: The most common cause of acute abdomen
requiring surgical intervention worldwide is appendicitis (AP). This
study aimed to investigate the relationship between seasonal changes
and the incidence of AP in Diyarbakir. Material and Methods: Pa-
tients who underwent an appendectomy with an AP diagnosis between
January 1, 2016 and December 31, 2019 were evaluated retrospectively.
The patients were divided into the following three groups on the basis
of the general surgeons’ findings during AP surgery: Group 1, acute ap-
pendicitis (AA); Group 2, plastron appendicitis (PLA); and Group 3,
perforated appendicitis (PA). The patients were evaluated in terms of
age, gender, and season of the year. Results: A total of 1,937 patients
who participated in the study were divided into three groups: Group 1
(n=1,828), Group 2 (n=24), and Group 3 (n=85). AA was diagnosed
most frequently in summer (28.1%). PLA (1.2%) and PA (4.4%) were
diagnosed most frequently in fall (1.2%). The seasonal evaluation in-
dicated that the number of patients was significantly higher in summer
than in the other seasons (p=0.049). Conclusion: Seasonal changes
were observed in the frequency of AP diagnoses. The incidence of AA
increased in parallel with the increase in air temperature in the city. It
was highest in summer.
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OZET Amag: Diinyada cerrahi miidahale gerektiren akut karinin en
stk nedeni apandisittir (AP). Bu ¢alisma, Diyarbakir ilinde mevsimsel
degisiklikler ile AP insidans1 arasindaki iligkiyi arastirmay1 amacla-
mustir. Gereg ve Yontemler: 1 Ocak 2016-31 Aralik 2019 tarihleri ara-
sinda AP tanisi ile apendektomi yapilan hastalar geriye doniik olarak
degerlendirildi. AP cerrahisi sirasinda genel cerrahin bulgularina gére
hastalar 3 gruba ayrildi: Grup 1 akut apandisit (AA); Grup 2 plastron
apandisit (PLA) ve Grup 3 perfore apandisit (PA). Hastalar; yas, cinsi-
yet ve mevsimsel olarak degerlendirildi. Bulgular: Calismaya katilan
1.937 hasta Grup 1 (n=1.828), Grup 2 (n=24) ve Grup 3 (n=85) olmak
tizere 3 gruba ayrildi. AA en sik yaz aylarinda (%28,1) teshis edildi.
PLA (%1,2) ve PA (%4,4) en sik sonbaharda (%]1,2) teshis edildi. Mev-
simsel degerlendirme yaz mevsiminde hasta sayisinin diger mevsim-
lere gore anlaml derecede yiiksek oldugunu gostermistir (p=0,049).
Sonug: AP tani sikliginda mevsimsel degisiklikler gozlendi. AA insi-
dansi kentte hava sicakliginin artisina paralel olarak artt1. Yaz aylarinda
en yliksek oldu.

Anahtar Kelimeler: Apandisit; yas; cinsiyet; mevsimsel dagilim

Acute appendicitis (AA) is the most common
cause of acute abdomen requiring surgical interven-
tion worldwide. The lifetime risk for appendicitis
(AP) has been reported as 7%.' Early diagnosis and
treatment are important for preventing complications.
AP can be simply defined as inflammation of the ap-
pendix vermiformis. Luminal obstruction is the most
common cause. Bacterial infections, fecalites, food

residues, lymphoid growths, and intestinal parasites
in AP may cause luminal obstruction. It is usually ob-
served in adolescents and young adults. The inci-
dence of AP varies by country, geographic region,
race, gender, age, food culture, and season.’
Although AP is a common disease requiring
emergency surgery, its etiology is not fully under-
stood. It can be caused by factors such as genetic pre-

Correspondence: Ebral YIGIT
Clinic of General Surgery, Gazi Yasargil Training and Research Hospital, Diyarbakir, TURKEY/TURKIYE
E-mail: ebralyigit@gmail.com

Peer review under responsibility of Turkiye Klinikleri Journal of Medical Sciences.

Received: 02 Jun 2021 Received in revised form: 09 Jul 2021

Accepted: 22 Aug 2021 Available online: 26 Aug 2021

2146-9040 / Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

377


https://orcid.org/0000-0001-8766-0754
https://orcid.org/0000-0002-6426-8490
https://creativecommons.org/licenses/by-nc-nd/4.0/

Ebral YIGIT et al.

Turkiye Klinikleri ] Med Sci. 2021;41(4):377-83

disposition, infection, vascular disease, stress, and
smoking. Studies have indicated that the incidence of
AP is affected by age, gender, and seasonal
changes.?> However, the reasons for these differ-
ences are not yet fully known. Studies on etiology
and risk factors have revealed interesting seasonal
diagnostic patterns. Climatic factors can affect the
incidence and prevalence of infections, as well as
the region of occurrence. Short-term air tempera-
tures affect the markers of inflammation in poten-
tially susceptible individuals.*”

Studies have reported a higher incidence of AP
in summer than in winter around the world.® The rea-
son is not yet clear. The relationship between climatic
factors and the incidence of AP has been studied for
many years. AP is more likely to be seen during sum-
mer; thus, a direct relationship with factors such as
dietary changes, relative humidity, and travel is sus-
pected.’

Studies have suggested a possible relationship
with seasonal viral, bacterial, and parasitic infections;
however, the reasons for this phenomenon are still
unclear. A study in two Turkish cities with different
altitudes and climates found that AP was diagnosed
more frequently in summer in the lower-altitude city
and in winter in the higher-altitude city.® The present
study aimed to investigate the relationship between
seasonal changes in Diyarbakir and the incidence of
AP.

I MATERIAL AND METHODS

Patients who underwent surgery for a pre-diagnosis
of AA in the Gazi Yasargil General Surgery Clinic
between January 1, 2016 and December 31, 2019
were included in this study. The diagnosis of AP was
made on the basis of clinical history, examination,
and imaging. Patients who underwent incidental ap-
pendectomy, those who were younger than 15 years
old, and those whose records were not available
were excluded from the study. A total of 1,937 pa-
tients were included. A common database was cre-
ated by examining the patient files and records in
the hospital information system. This facilitated the
retrospective evaluation of the patient data. This
study was conducted following the principles of the
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2008 Helsinki Declaration and approved by Gazi
Yagargil Training and Research Hospital Ethics
Committee (05.03.2021/E-686).

The patients were divided into three groups on
the basis of the findings of the clinical observations
during surgery: Group 1 AA; Group 2 plastron ap-
pendicitis (PLA); and Group 3 perforated appendici-
tis (PA). The patients were also divided into three
groups by age: 15-39, 40-60, and >60 years. Age and
gender were examined in relation to the season dur-
ing which the operation was performed. In addition,
the age and gender distribution by climate was ex-
amined in separate groups.

The study was conducted in Diyarbakir
city in the Southeast Anatolia Region in Turkey.
It has an altitude of 675 meters, and the city
center has a predominantly continental climate.
The summers are hot and dry, and the winters are
cold and snowy. Weather data from the Meteoro-
logical Service of the Republic of Turkey
(https://mgm.gov.tr/veridegerlendirme/il-ve-ilceler-
istatistik.aspx) indicate the following seasons, which
are in accordance with those in the Northern Hemi-
sphere: winter (December to February), spring
(March to May), summer (June to August), and fall
(September to November). Therefore culturally hot
solid food is served in winter, in addition, vegetables
and fruits are preferred due to the extremely hot sum-
mer months in the southeast of Turkey.

STATISTICAL ANALYSIS

IBM SPSS Statistics for Windows, Version 24.0
(IBM Corp., Armonk, NY, USA) was used for the
data analysis. The categorical measurements are pre-
sented as frequencies and percentages, and the con-
tinuous data are presented as means and standard
deviations (median and minimum-maximum where
necessary). The chi-square test was used to compare
the categorical variables. For the continuous vari-
ables, the Shapiro-Wilk test was used for the normal
distribution assumption. One-way analysis of vari-
ance of more than 2 variables was used to compare
continuous measurements by controlling distributions
between groups. Statistical significance was set at
0.05 in all tests.
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I RESULTS

The files of 1,937 patients [1,073 (55.4%) men; 864
(44.6%) women] were analyzed retrospectively. The
data indicated that 1,443 (74.5%) of the patients were
aged 15-39 years, 374 (19.3%) were aged 40-60
years, and 120 (6.2%) were aged >60 years (Table 1).
The hospitalizations were as follows: 507 (26.2%) in
2016, 528 (27.3%) in 2017, 509 (26.3%) in 2018, and
393 (20.3%) in 2019.

On the basis of the general surgeons’ observa-
tions during AP surgery, the patients were divided
into three groups: Group 1 AA (n=1,828, 94.4%);
Group 2 PLA (n=24, 1.2%); and Group 3 PA (n=85,
4.4%; Table 1). The mean age of the patients with AA
was 30.8+11.7 years, the mean age of those with PA
was 70.4+11.7, the mean age of those with PLA was
29.6+£14.2, and the mean age of all patients was
32.56+9.7 years. The mean age of the patients in the
PA group was statistically significantly higher than
that of those in the AA and PLA groups (p=0.001).

The analysis of the yearly seasonal temperatures
in Diyarbakir indicated that the lowest temperatures
occurred in winter. The temperatures increased in
spring, and the highest temperatures were measured
in summer. The analysis of the monthly air temper-
atures between 1929 and 2019 indicated that the
lowest were in January and the highest were in Au-
gust (Figure 1).°

The number of patients followed up by month
was as follows: 172 (8.9%) in December, 121 (6.2%)
in January, 123 (6.4%) in February, 208 (10.7%) in
March, 140 (7.2%) in April, 161 (8.3%) in May, 194
(10.0%) in June, 186 (9.6%) in July, 165 (8.5%) in
August, 149 (7.7%) in September, 162 (8.4%) in Oc-
tober, and 156 (8.1%) in November (Table 2).

The monthly number of AP diagnoses among
hospitalized patients was investigated. The lowest
numbers were found in January, and the highest were
recorded in June. (Figure 2)

The seasonal analysis of admissions to the clinic
indicated the following: 509 (26.3%) patients in
spring, 545 (28.1%) in summer, 467 (24.1%) in fall
and 416 (21.5%) in winter (Figure 2). As the temper-
atures increased, so did the number of hospitaliza-
tions for AP (Figure 2, Figure 3).

The seasonal analysis of the diagnosis of AA re-
vealed that the lowest numbers were in winter. The
numbers increased in spring, with the highest number
recorded in summer. The differences were statistically
significant (p=0.049). There was an inverse relation-
ship between the number of AP diagnoses and the av-
erage rainfall and moisture. No statistically significant
difference was found between the seasonal changes and
the mean patient age (p=0.69). The comparison of the
seasonal variations and the gender ratio of the patients
indicated that there was no statistically significant dif-
ference (p=0.67).

TABLE 1: General information of inpatient appendicitis patients.

Group Sub-group
Sex Men
Women
Age 15-39
40-60
>60
Appendicitis Group 1AA
Group 2 PLA
Group 3 PA
Avarege of age AA
PA
PLA

Number Percent
1,073 55.4%
864 44.6%
1,443 74.5%
374 19.3%
120 6.2%
1,828 94.4%
24 1.2%
85 4.3%
30.8 SD 11.759
70.5 SD 11.774
29.7 SD 9.752

AA: Acute appendicitis; PLA: Plastron appendicitis; PA: Perforated appendicitis; SD: Standard deviation.
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TABLE 2: Number of patients with seasonal appendicitis.

Season Month Number of patient Percent Total percent

June 194 10.0

Summer July 186 9.6
August 165 8.5 Total: 28.1%

September 149 7.7

Autumn October 162 8.4
November 156 8.1 Total: 24.1%

March 208 10.7

Spring April 140 7.2
May 161 8.3 Total: 26.3%

December 172 8.9

Winter January 121 6.2
February 123 6.4 Total: 21.5%

Total 1,937 100.0 100.0%
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FIGURE 1: Climate for Diyarbakir, average day time, and night time temperatures.
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FIGURE 2: The relationship of the 2016-2019 seasonal temperature (Fahrenheit)
and the number of appendicitis.

I DISCUSSION

The incidence of AA varies by age, gender, geo-
graphical region, country, race, socioeconomic sta-
tus, hygiene, eating habits, and seasons.”!? In the
series in this study, the highest incidence in all three
groups was in patients between the ages of 15 and 39
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years. The gender distribution of the AP cases was
consistent with that in previous studies; thus, there
was a higher number of men.® In all three groups,
there was no statistically significant difference in the
seasonal gender distribution.

The overall incidence of perforation was 4-12%
and the PA rate was 4.4%.'""!> The average age of the
PA group was the highest of all the groups in each
season. The incidence in men was higher in all three
groups. It is possible that the increasing incidence of
perforation in advanced age might be related to fac-
tors such as nonspecific symptoms and laboratory
findings, misdiagnosis or delayed diagnosis, delays
in hospitalization, communication problems, and so-
cioeconomic levels.

Previous studies have found seasonal variations
in AA diagnoses.'*!” A recent analysis, which has pro-
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FIGURE 3: Seasonal change of the number of appendicitis.
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vided some of the strongest evidence, found that nine
of 11 studies reported the highest incidence in sum-
mer.'® Very little research has been conducted in
Turkey. Previous studies have not shown clear annual
changes." This study reveals important evidence of a
relationship between AA and seasonal changes in
Diyarbakir, the incidence of acute appendicitis was
lowest in January, started to increase in March and
April, and reached its peak in June. In March 2016,
most of the patients in our province applied to our
hospital because there were problems in transporta-
tion to Dicle University Faculty of Medicine and Se-
lahaddin Eyyubi Hospital.*

AA is a common disease that occurs year round
worldwide. A higher incidence has been associated
with certain months; however, the months vary by lo-
cation. For more than 10 years, Jangra et al. found
that the highest number of cases in India occurred in
summer months, especially August, and the lowest
number occurred in winter.?! Tlves et al. found that a
higher incidence of AA was associated with summer
months in Finland.' Lin et al. found that the AP rates
in Taiwan were 11.76% higher in summer than in
winter.?? In a retrospective study of AP patients at
Gazi Yasargil Training and Research Hospital from
January 2006 to March 2014, Akbulut et al. found a
higher diagnostic rate (25.9%) in summer. These re-
sults are parallel to those of the present study.

The relationship between high humidity and a
high fecalitis rate is one of the hypotheses about the
seasonal changes in the incidence of AA. It is hy-
pothesized that dehydration would increase because
of the higher humidity in summer, and this could in-
crease stool stagnation. Brumer et al. found a statis-
tical relationship between AA presentations and
humidity; however, a relationship with temperature
was not found.?* Diyarbakir city has high tempera-
tures and low humidity. The low humidity did not
prevent an increase in the number of AP patients.
Thus, the results of this study are not consistent with
those of Brumer et al.

The high prevalence of intestinal parasites and
bacterial infections has been associated with some
AA cases. A high prevalence of intestinal parasites
and bacterial infections was found in an examination
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of the distribution of diarrhea cases admitted to the
province’s Baglar, Batikent, Yenikap1 and Sehitlik
health centers of the Diyarbakir in the summer.?* This
indicates that intestinal pathogens (e.g., Sa/monella,
Escherichia coli, Entamoeba histolytica, Ascaris lum-
bricoides, Enterobius vermicularis, and Strongyloides
stercoralis), which are associated with the pathogen-
esis of AA, cause peaks in infection in the summer.?®
In the United States, Canada, Iran, and South Africa,
the highest incidence of AA was observed during the
warmer months.?’” These results are similar to those
of the present study.

Bacteria and parasites have been found to be re-
sponsible for acute gastroenteritis in developing
countries.”® The incidence typically increases in the
summer. With the higher temperatures in the summer
in the Diyarbakir, access to clean water and personal
hygiene decreases, and viral and bacterial infections
increase. Since the consumption of fruits and vegeta-
bles that have not been washed with clean water in-
creases in Diyarbakir in summer, the incidence of
diarrheal diseases and AP has been increasing. The
results of the present study confirm those of Petroianu
et al. regarding the influence of diet, hygiene, climate,

and infections.”

LIMITATIONS

The most important limitation of this study was its
retrospective design.

I CONCLUSION

The results of this study suggest that temperature may
be a causative factor for the seasonal changes in the
incidence of AA. A significant positive correlation
between temperature and incidence was observed. A
reduction in the incidence was observed in winter.
Access to clean water was found to be a protective
factor. The increased incidence of gastroenteritis in-
fections and environmental pollution, along with re-
duced rainfall and higher temperatures in summer,
increased the likelihood of developing AP. The role of
temperature relative to other factors and as an inde-
pendent risk factor needs to be resolved by larger
studies.
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