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Introduction:
Since Claudius Amyand performed the fi rst 
appendicitis operation at London St. George’s 
Hospital in 17351 this pathology remains the 
most common abdominal surgical emergency 
about which a lot of questions are still to be 
answered. Right from its initial description ap-
pendicitis fascinated researchers to undertake 
studies about variations in its prevalence for 
diff erent genders, age groups, demographic and 
epidemiological conditions. 

Th e rate of appendicitis varies for diff erent re-
gions and countries. Association with factors 
like eating habits, hygienic conditions have been 
suggested but are not widely accepted2. Diff er-
ence in the prevalence of appendicitis has been 
recognized recently by some researchers for 

diff erent seasons and gender 3, 4. Th e epidemio-
logical data on appendicitis is still scarce in the 
Pakistani and Asian populations as most of the 
studies have been performed on western popu-
lation 5, 6, 7, 8, 9, 10, 11 

Recently we have been impressed by the season-
ality of acute appendicitis which led us to start 
this epidemiological study in Peshawar, Pakistan. 
Th is study is aimed to investigate the changes in 
frequencies of appendicitis in diff erent seasons, 
gender and age groups. 

Methodology: 
Th is descriptive cross sectional study was per-
formed in Surgical “C” ward, Khyber Teach-
ing Hospital, Peshawar from January 2006 to 
December 2007. Data collection sources were 
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Hospital and operation theatre record books. 
All diagnosed cases of appendicitis, aged from 5 
years to 70 years, both surgically and conserva-
tively managed, were included in the study. Pa-
tients with conditions confusing the diagnosis 
i.e. pregnancy, urinary tract infections, ovarian 
cysts were excluded. Data were organized and 
analysed with SPSS version 17. 

Results:
A total of 559 patients were diagnosed as cases of 
appendicitis during a two year period from Janu-
ary 2006 to December 2007, out of which 238 
(42.6%) were found in 2006 and 321 (57.4%) 
in 2007.

Th e range of age of the patients included in the 
study was 5 to 70 years (mean=24.66 years, 
SD+11.96). Highest rates of appendicitis was 
found in the age group of 11 to 20 years (n=267, 
47.76%) followed by 21 to 30 years age group 
(n=156, 27.91%). Th e rate was lowest in >50 
years age groups. For both female and male 
groups appendicitis is most prevalent in the 
11 to 20 years age group with rates of 52.9% 
(n=122) and 46.18% ( n=145) respectively and 
least prevalent in age > 50 years. Missing values 
for age were 14 (2.5%) out of N=559.

Appendicitis was more common in males 
(n=325, 58.1%) than females (n=234, 41.9%) 
with male to female ratio of 1.4:1 with a p-
value=0.581 (calculated by one-sided Fisher’s 
Exact test).

Th e current study revealed clear seasonal varia-
tion (Fig 3) in the rates of appendicitis which 
peaked in summer (n=159, 28.5%) and spring 
(n=159, 28.5%) and lowest in the autumn 
(n=120, 21.5%) and winter (n=121, 21.6%). In 
females’ appendicitis (Table 2) was most preva-
lent in summer (31.62%) and least prevalent in 
winter (19.66%) while for males appendicitis 
frequencies (Table 2) were highest in spring 
(31.38%) and lowest in autumn (19.38%).   

For age group 11 to 20 years highest prevalence 
of appendicitis was in spring (n=77, 28.8%) fol-
lowed by summer (n=74, 27.72%) and lowest 

in autumn (n=58, 21.72%) and winter (n=58, 
21.72%). In age group 21 years to 30 year simi-
lar results were observed with highest rates 
in spring (n=48, 30.7%) and summer (n=43, 
27.56%). Appendicitis rates were highest in 
autumn (n=16, 32.65%) in age group 31 to 40 
years (Fig 2 & Table 3). Frequencies of appendi-
citis in diff erent months and gender were cross 
tabulated in table 1. and Fig 1. 

Table 1: Month gender cross-tabulation

     Month Gender

TotalFemale Male

Jan 9 24 33

Feb 21 28 49

Mar 20 38 58

April 16 30 46

May 21 34 55

Jun 23 20 43

Jul 19 23 42

Aug 32 42 74

Sep 17 21 38

Oct 21 23 44

Nov 19 19 38

Dec 16 23 39

Total 234 325 559

Table 2: Season, gender cross tabulation

Season

Gender

TotalFemale Male

Autumn 57 63 120

Spring 57 102 159

Summer 74 85 159

Winter 46 75 121

Total 234 325 559
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Figure 1: Appendicitis in diff erent months during 2006 & 
2007
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Discussion:
In the current study, out of total 559 cases 42.6% 
were found in 2006 and 57.4% in 2007 which re-
vealed the increasing tendencies of appendicitis 
over the two years period in contrary with Lee 
JH et al 4. who reported a constant rates of ap-
pendicitis from 2005 to 2007 in their study from 
Seoul Korea. Korner H et al. 12 also reported 
similar constant trends in 2001. On the other 
hand Al-Omran M et al. 13   reported a decrease 
in the frequencies of appendicitis in their study 
from Ontario, Canada. In another study by Wil-
liams NMA et al. 14 observed a gentle fall in the 
incidence of appendicitis from 1975 to 1994. 
While Livingston EH et al. 15 reported a rise in 
the frequencies of appendicitis for all age groups 
aft er 1995. Th ese diff erences in observations can 
be either due to geographical and racial diff er-
ences or increasing use of sophisticated tools i.e. 
computerized tomography and Laparoscopy for 
the diagnosis of appendicitis.

Highest frequencies of appendicitis were in 11 
years to 20 years which is 47.76%, followed by 
27.91% in 21 to 30 years age group. Th ese obser-
vations are supported by studies from diff erent 
parts of the world. Aslam MN et al. 16 observed 
similar results in Lahore, Pakistan with 65% pa-
tients falling in age group of 15 years to 30 years. 
While Noudeh YJ et al. 17 showed highest ap-
pendicitis incidence in males aged 20-29 years 
and females aged 10-19 years in their study from 
Tehran. Supporting results were also reported 
by Al-Omran M et al. 13 from Canada, Livings-
ton EH et al. 15 from United States, Sulu B et 
al.18 from Turkey. 

In this study male to female ratio was 1.4:1 
(58.1% males and 41.9% females) which is con-
sistent with the fi ndings in other studies. 4,13,17,19

As a whole Appendicitis frequencies were most 
common in summer and spring (28.5% each 
season) and lowest in autumn (21.5%). In males 
appendicitis was most common in spring sea-
son (31.38%) and lowest in autumn (19.38%). 
In females appendicitis was most prevalent in 
summer (31.62%) and least prevalent in winter 
(19.66%). Th e predominance of appendicitis in 
summer has also been reported by Al-Omran 
M et al. 13 from Canada, Addiss DG et al. 5 from 
United States, Luckmann R et al.10 from Califor-
nia, Noudeh YJ et al. 17 from Tehran and Aslam 
MN et al. 16 from Lahore reported highest fre-
quencies during spring and summer seasons. In 
contrary Sulu B et al. 18 observed peak in the in-
cidence of appendicitis in winter season.  While 
Wilson D et al. 20 reported no seasonal variation 
in their study from Belfast. A lot of factors have 
been blamed over the years for the increased fre-
quencies of appendicitis in summer and spring 
without clear evidence. Sanda RB et al. 21 sug-
gested the intense allergens challenge present in 
the dust during the spring months to the mucosa 
associated lymphoid tissue to be the reasons for 
the increased incidence of appendicitis. Others 
implicated increased humidity 22, 23 during the 
rainy seasons of summer, increased bacterial 
and viral infection rates 24 and allergic reaction 
to pollen from fl owers 25 during this season. In 
our set we have greater humidity during summer 
rainy season with poor sanitation which leads to 

Table 3: Cross tabulation of age groups & gender

Age group
(Years)

Gender

TotalFemale Male

1 - 10 6 11 17

11 – 20 122 145 267

21 - 30 49 107 156

31 - 40 27 22 49

41 - 50 16 17 33

51 - 60 9 9 18

61 - 70 2 3 5

Total 231 314 545         
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Figure 1: Appendicitis in diff erent months during 2006 & 
2007
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increased bacterial and viral infection rates and 
parasite infestations which can be the reason for 
the increased frequencies of appendicitis during 
these months.

Th is was a single centre, descriptive study which 
included only two years cases so the chances of 
error can not be excluded, so further multi-cen-
tre studies should be conducted to determine 
the demographic and epidemiological trends in 
the frequencies of appendicitis.  

Conclusion:
In the current study clear diff erences in the fre-
quencies of appendicitis were noted for diff erent 
seasons, gender and age groups. Th e appendicitis 
has clear seasonality with highest rates in sum-
mer and spring season. Appendicitis rates were 
found to be higher in male gender than female. 
Th e prevalence peaks in teen age group. Further 
studies on the epidemiology and demographics 
can help in the proper allocation of health re-
sources for the treatment of appendicitis.  
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