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Abstract

Appendicitis is the most common acute surgical condition of the abdomen. Age, sex and seasonal variations have
been observed in many studies. The aim of the study is to determine the prevalence and seasonality of acute
appendicitis among patients registered in Ibn-Sina general hospital (ISGH) in Al-Mukalla. In this retrospective study.
The data was collected from admission records in surgical department of ISGH during the period January 2011 -
December 2017. Out of 12580 patients attending surgical ward, 2565 patients with acute appendicitis were collected
from records of the hospital. The prevalence of acute appendicitis during the study years was 20.39%. The prevalence
of acute appendicitis in males was found to be twice that of females (66.6% and 33.4% respectively). Acute
appendicitis was significantly higher among males in the 11-20 age group (70.0%). While in females it was higher in
the age group < 10 years (51.1%) (p value = 0.000).and decreased with age increase in both males and females. A
significant seasonal effect was also observed, with the prevalence of acute appendicitis higher in the winter and
autumn (p value = 0.000). In this study obvious differences were observed in the prevalence of acute appendicitis for
different seasons, age groups and genders with higher rate in teen age group, male gender and winter and autumn

season.
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Introduction:

Acute appendicitis is the most common cause of
'acute abdomen. It is defined as a sudden, severe
inflammation of the vermiform appendix. It is
characterized by abdominal pain, usually
localized in the lower right quadrant, with
nausea, vomiting and constipation [14]. The
etiology of the appendicitis still remains unclear
and multifactorial.

The disease has been attributed to a variety of
possible causes, including  mechanical
obstruction [9] inadequate dietary fiber [1]
smoking [19], air pollution [10] and familial
susceptibility [6,21].

The incidence of appendicitis seems to have
risen greatly in the first half of this century,
particularly in Europe, America and Australasia,
with up to 16% of the population undergoing
appendectomy [14]. The rate of acute
appendicitis varies among countries. Declining
rates of acute appendicitis have been reported in
the United States and Europe. In the past 30
years, the incidence has fallen dramatically in
these countries, such that the individual lifetime
risk of appendicectomy is 8.6% and 6.7% among
males and females respectively [14]. However,
the frequency appears to be increasing in the
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developing countries [20,16].

Age, sex and seasonal variations of acute
appendicitis have been observed in many studies,
but the reasons for these variations are not clear.
Acute appendicitis is relatively rare in infants,
and is common in childhood and early adult life,
reaching the peak of infection in teens and early
twenties.. After middle age, the risk of
developing appendicitis is quite small. The
incidence of appendicitis is equal among males
and females before puberty. In teenagers and
young adults, the male—female ratio increases
to3:2 at age 25; thereafter, the greater incidence
in males declines [14].

Population-based epidemiological studies about
the impact of seasonal variables on appendicitis
have been published, but so far there is no clear
consensus about the connection between the
seasonal variations and acute appendicitis
[4,15,17,18].

Although acute appendicitis is a common
surgical condition, little is known about its
epidemiology in Yemen. Therefore, this study
was conducted to explore the prevalence,
demographic  characteristics, and seasonal
variation and trends of acute appendicitis among
patients attended Ibn Sina general hospital in
AL-Mukalla district during the period 1st
January 2011 to 31st December 2017.

Materials and method:

The study was a retrospective descriptive study,
relied on data that had been collected through
medical records. All patients with Appendicitis
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who registered for treatment at Ibn Sina General
Hospital (ISGH) in AL-Mukalla district from 1*
January 2011 to 31" December 2017 were
included in this study. The study was carried out
at Ibn Sina General Hospital in Al- Mukalla
District. ISGH is the main referral hospital that
provides health services to the population from
the following geographical areas [Hadhramout,
Shabwa and Mahara governorates)

Data Analysis:

To ensure the accuracy of data processing, the
data were analyzed by using (statistical package
for social software SPSS version (19.0),
frequencies and percentages for categorical data.

Comparisons were done with the Chi-square test
and p-value level <0.05 was considered,
significant throughout the study.

Results:

During the seven years the total patients
attending the surgical wards were 12580; out of
them 2565 patients with acute appendicitis were
collected from records of the hospital. The
prevalence of acute appendicitis during the 7
years was 20.39%. Out of 2565 there were 2055
(80.1%) patients operated with acute appendicitis
and 510 (19.9%) were treated conservatively as
appear in Table 1.

Table No (1): Frequency of patients registered at ISGH with acute appendicitis
during the years 2011-2017

Treatment Frequency Percent
Operated Appendectomy 2013 78.5
Perforation 42 1.6
. Mass 108 4.2
Conservative Observation 402 15.7
Total 2565 100.0

As shown in Table 2 the distribution of acute
appendicitis with respect to gender. Males were
found to be twice as high as females (66.6% and
33.4% respectively) of the total number of
patients during the seven years of study period. It

was seen also that the number of patients with
acute appendicitis is increasing yearly starting
from 157 at the year 2011 to 743 at the year
2017.

Table No (2): Distribution of acute appendicitis related to gender during
the study years 2011-2017

Gender

Year Male Female Total

No (%) No (%) No (%)
2011 116 (73.9) 41 (26.1) 157 (100.0)
2012 101 (62.7) 60 (37.3) 161 (100.0)
2013 152 (65.5) 80 (34.5) 232 (100.0)
2014 278 (71.1) 113 (28.9) 391 (100.0)
2015 259 (65.7) 135 (34.3) 394 (100.0)
2016 318 (65.3) 169 (34.7) 487 (100.0)
2017 484 (65.1) 259 (34.9) 743 (100.0)
Total 1708 (66.6) 857 (33.4) 2565 (100.0)
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Table 3 demonstrates the distribution of acute 11-20 years and the number was decreased when
appendicitis regarding age groups. More than the patients were older. The lowest number was
half of recorded patients were at the age group of 109 (4.2%) in older than >40 years.

Table 3: Distribution of acute appendicitis according to age group

Age group Frequency Percent

<10 223 8.7

11-20 1332 51.9

21-30 729 28.4

31-40 172 6.7

>40 109 43

Total 2565 100.0
Using Chi square test, it was found that, there prevalence  of acute appendicitis = was
was significant association between patients' age significantly higher among females in age group
groups and gender in the occurrence of acute < 10 years 114(51.1%). On the other hand the
appendicitis. The prevalence of acute prevalence of acute appendicitis has decreased
appendicitis was significantly higher among with increasing of age in both males and females
males in age group 11-20 years 932(70.0%). The (Table 4).

Table 4: Association between prevalence of acute appendicitis
and age group and gender among study populations

Age groups (years) Sex
Male Female Total p-value
No (%) No (%) No (%)
<10 109 (48.9) 114 (51.1) 223 (100.0)
11-20 932 (70.0) 400 (30.0) 1332 (100.0)
21-30 483 (66.3) 246 (33.7) 729 (100.0) 0.000
31-40 113 (65.7) 59 (34.3) 172 (100.0)
> 40 71 (65.1) 38 (34.9) 109 (100.0)
Total 1708  (66.6) 857 (33.4) 2565 (100.0)
*Chi square p<0.05 is considered statistically significant
Figure (2) shows the prevalence of acute appendicitis was in cold months; December,
appendicitis in every month during the study November, October and January (260, 256, 248
period 2011-2017. It was found that the highest and 245 cases respectively). The lowest
prevalence of registered patients with acute prevalence was in May 156 patients.
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245

Monthly prevalence of acute appendicitis during 2011-
2017

As shown in Table 5, there was a significant
association between season and prevalence of
acute appendicitis. It was clear that the
prevalence of acute appendicitis throughout the

most study years was significantly higher in
winter and autumn and decreased during spring
and summer.

Table 5: Association between seasons and the prevalence of acute appendicitis

Year Season Total P. value*
Winter Spring Summer Autumn
No % No % No % No % No %
211 139 (248)| 33 (21.0) | 40 (25.5) | 45  (28.7) | 157 (100.0)
2012 | 33 (20.5)| 34 (21.1) | 54 (33.5) | 40 (24.8) | 161 (100.0)
2013 | g2 (353)| 48 (20.7) | 30 (129 | 72 (31.0) | 232 (100.0)
2014 | 97 (24.8)| 96  (24.6) | 96  (24.6) | 102 (26.1) | 391 (100.0 0.000
2015 1140  (355)| 69  (17.5) | 100 (254) | 85  (21.6) | 394 (100.0)
2016 [125  (25.7)| 110 (22.6) | 112 (23.0) | 140 (28.7) | 487 (100.0)
2017 1176 (23.7)| 184 (24.8) | 183 (24.6) | 200 (26.9) | 743 (100.0)
Total | 692  (27.0)| 574 (22.4) | 615 (24.0) | 684(26.7) | 2565 (100.0)

* p <0.05 is considered statistically significant

Discussion

Despite diagnostic and therapeutic advancement
in medicine, appendicitis remains a clinical
emergency. In fact, this illness is one of the most
common causes of acute abdominal pain. The
prevalence of acute appendicitis found in this
study (20.39%) is much higher than that found in
the study done among the population in the

United States and European countries 7%. [5,12].
On the other hand the prevalence of acute
appendicitis among the Yemeni population in the
present study is much lower than that in the other
developing countries such as India where the
prevalence was 30.7% [11]

One of the most striking epidemiological features
of appendicitis is the marked wvariation in

36




Prevalence and Seasonality of Acute Appendicitis

Abdulla Saleh Alyamani et al

prevalence by age and sex. In this study, the
highest prevalence of acute appendicitis was
observed among males than females (with a male
to female ratio of 2.2: 1), which was consistent
with other studies in Canada, Tehran, Nigeria
and Ghana where males had higher prevalence of
appendicitis more than females [4,15,17,18].

In our study we found a significant association
between the prevalence of acute appendicitis and
the patients' age. Acute appendicitis was found
significantly higher among males in those aged
11-20 years of age group whereas in females the
highest occurrence was observed in < 10 years of
age group. In most of the studies, it is observed
that appendicitis is common in the youngest age
group which we also observed in our study.
These studies such as India (1-20 years age
group) United States (10-19 years age group)
and Ontario, Canada (10-19 years age group)
[11,54].

Study conducted by Noudeh et al in Tehran
showed that appendicitis is more common in
males, in those aged 21-30 years whereas in
females the highest occurrence was observed in
(11-20 years of age group) [15].

A study conducted by Thomas in Saudi Arabia
showed that acute appendicitis was found to be
most common between ages 10 to 29 years [23].
While a study conducted by Mungadi et al in
Nigeria showed that acute appendicitis is more
common in age group 20-29 years [13].

Regarding seasonality our study found a
significant association between the occurrence of
acute appendicitis and temperature. Seven years
period of study (2011-2017) showed seasonal
variation of appendicitis with peak in Winter and
Autumn and decreased during Spring and
Summer. This observation is consistent with the
study that was carried out in India which
revealed that the highest in Summer and Spring
and the lowest in Autumn and Winter [11]

In contrast a seasonal pattern of incidence for
acute appendicitis which has been reported by
other many studies, which revealed that the
highest incidence of acute appendicitis was
found in Summer and Spring and the lowest in
Autumn and Winter [7,13,23]. The influence of
seasonal variables on the incidence of acute
appendicitis has been discussed in many studies
but yet there is no definite explaination for it
[2,3.,8,22].

Conclusion

The prevalence of acute appendicitis during the
7 years was (20.39%). Acute appendicitis was
significantly higher among males, in those aged
11-20 years compared to females, in those aged
< 10 years and has decreased with increasing of
age in both males and females. Occurrence of
appendicitis was significantly higher during the
Winter and Autumn season.

37



Prevalence and Seasonality of Acute Appendicitis

Abdulla Saleh Alyamani et al

References:

1-

11-

38

Adamidis D, Roma-Giannikou E, Karamolegou K,
Tselalidou E, Constantopoulos A. (2000). Fiber
intake and childhood appendicitis. Int J Food Sci
Nutr. 51: 153-157

Alder AC, Fomby TB, Woodward WA, Haley
RW, Sarosi G, Livingston EH. (2010). Association
of viral infection and appendicitis. Arch Surg.
145: 63-71

Alexander P. (2013). Association of monthly
frequencies of diverse diseases in the calls to the
public emergency service of the city of Buenos
Aires during 1999-2004 with meteorological
variables and seasons. Int J Biometeorol. 57: 83-90
Al-Omran M, Mamdani M, McLeod RS. (2003).
Epidemiologic features of acute appendicitis in
Ontario, Canada. Can J Surg. 46: 263-268

Buckius M T., McGrath B, Monk J, Grim R,
Theodore B and Ahuja V. (2012). Changing
Epidemiology of Acute Appendicitis in the United
States:Study Period 1993-2008. Journal of
Surgical Research. 175: 185-190

Ergul E. (2007). Heredity and familial tendency of
acute appendicitis. Scand J Surg. 96: 290-292
Gallerani M, Boari B, Anania G, Cavallesco G,
(2006). Manfredini R.Seasonal variation in onset
of acute appendicitis. Clin Ter. 157:123-7.

Ilves 1, Fagerstrom A, Herzig KH, Juvonen P,
Miettinen P, Paajanen H. (2014). Seasonal
variations of acute appendicitis and nonspecific
abdominal pain in Finland. World J Gastroenterol.
20(14): 4037-4042

Jones BA, Demetriades D, Segal I, Burkitt DP.
(1985). The prevalence of appendicle fecaliths in
patients with and without appendicitis. A
comparative study from Canada and South Africa.
Ann Surg. 202: 80-82

Kaplan GG, Dixon E, Panaccione R, Fong A,
Chen L, Szyszkowicz M, Wheeler A, MacLean A,
Buie WD, Leung T, Heitman SJ, Villeneuve PJ.
(2009). Effect of ambient air pollution on the
incidence of appendicitis. CMAJ. 181: 591-597
Lohar HP, Calcuttawala MAA, Nirhale DS,
Athavale VS, Malhotra M, Priyadarshi N. (2014).
Epidemiological aspects of appendicitis in a rural

setup, India. Medical Journal of Patil University. 7
(6); 753 - 57

12-McCahy P. (1994). Continuing fall in the

incidence of acute appendicitis. Ann R Coll Surg
Engl. 76:282-3

13-Mungadi 1A, Jabo BA, Agwu NP. (2004). A

review of appendicectomy in Sokoto, North-
western Nigeria. Niger J Med. 13(3):240e3.

14- Norman S W, Bulstrode C J.K and O'Connell P. R

O. (2004). Bailey and Love's Short Practice of
Surgery 25th Edition. 120 pp 4-6.

15- Noudeh Y]J, Sadigh N and Ahmadnia AY. (2007).

Epidemiologic features, seasonal variations and
false positive rate of acute appendicitis in Shahr-e-
Rey, Tehran. International Journal of Surgery. 5:
95-98

16- Ofili OP. (1987). Implications of the rising

incidence of appendicitis in Africans. Cent Afr]
Med. 33:243-6.

17- Oguntola AS, Adeoti ML, Oyemolade TA.

Appendicitis. (2010). Trends in incidence, age,
sex, and seasonal variations in South-Western
Nigeria. Ann Afr Med. 9:213-7.S

18- Ohene- Yeboah,M., &Abantanga, FA. (2009).

Incidence of acute appendicitis in Kumasi.Ghana.
West Afr J Med. 28:122-5.

19- Oldmeadow C, Wood I, Mengersen K, Visscher

PM, Martin NG, Duffy DL. (2008). Investigation
of the relationship between smoking and
appendicitis in Australian twins. Ann Epidemiol.
18: 631-636

20- Osman AA. (1974). Epidemiological study of

appendicitis in Khartoum. Int Surg. 59:218-21.

21- Sadr Azodi O, Andrén-Sandberg A, Larsson H.

(2009). Genetic and environmental influences on
the risk of acute appendicitis in twins.Br J Surg.
96: 1336-1340

22- Saps M, Blank C, Khan S, Seshadri R, Marshall B,

Bass L, Di Lorenzo C. (2008). Seasonal variation
in the presentation of abdominal pain. J Pediatr
Gastroenterol Nutr. 46: 279-284

23-Thomas JO. (1998). Acute appendicitis in

Buraidah, Saudi Arabia.Cent Afr J Med.
44(7):176-8.



https://www.ncbi.nlm.nih.gov/pubmed/10028192
https://www.ncbi.nlm.nih.gov/pubmed/10028192

2018 g 1 2aall 1 5laal Ay dunpalal) aslall Cigayuinn Gasla ilae

Cralanl | (ou pbf Cnt Sl dutd gl Bkl bl | et o0 § 9|
il S ol Lt (il (i (§

ity g Ay e s ol
gaidlall

lylly Guinlly end) Aaadle &5 Sluball e paall g L hall b lesad salal) daball VD) ST g 45l sl Caledd
L Ol (e (A Galasall pazayall (g lad) dpasal) 30050 Gl dpansgas L) (520 3aad 58 dhall (e Coagll . dpansal)
DAl alall Ui () aise 8 Aabyall and b sl s e ULl pen o5 ¢ Ao la i) Auhall o34 3 S oLl
e (g pange 2565 558 & ¢ Aalall Zlia Iy pias o) (ange 12580 o 0w 22017 ey — 2011 by 580 Pla
355 -% 20.39 st wuadl P slall D sl 5205050 lgal) Aaas calS L alad) Lngal) 33553 el e silay cpdlls sl
el sl A gall 5Bl Gleal) ulSs % 33.4 WYy (% 66.6) LLY) Coaa 58 alall Gyl sl el i) o
Ol 10 > dgpend) 2l 5 el cul @by 3 Wy (%70.0) G 20~ 11 Lpenll desanall 8 5583y Jagale J<5
lall LI w58 anse HEE Liad Jaagly LYy HSAN e IS A send) 504 e cazisily ¢ (P=0.000) (%51.1)
Lol 328l gl 8 Aaaly AR Jangl dulall o3 5 (P = 0.000) Capally bl Jsd & e alall Zugall 55030

caally o i) ausay sSA) g ¢ ATyl s e gena b e b Ll e Gauiall 5 Ay penll il ¢ Aabiie aulsal slal)

S ¢ Uil sbiosa ¢ Asla) Apange ¢ Sall L al) 525050 lell s Apalidall clals

39



