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In acute appendicitis, timely diagnosis and rapid intervention are critical for effective management. However,
geographic location and socioeconomic context can play an important role in developing countries’ clinical course
and outcome. The aim of this study is to observe the consequences of acute appendicitis between urban and rural
patients. A prospective analytical study was conducted from April 25 to October 25, 2016, in Chittagong Medical
College Hospital, Chattogram, Bangladesh. A total of 200 patients, 100 patients in each arm with a clinical diagnosis
of acute appendicitis, were enrolled. 33.5% were in the age group of 21-30 years. The male:female ratio was 1.94:1.
45% of the urban patients came from the middle class, while 47% of the rural patients were from poor socioeconomic
backgrounds. The mean duration of the presentation was 2.96 + 1.88 days in urban and 5.28 + 2.8 days in rural
patients. 87% of urban and 33% of rural patients received conservative treatment before hospitalization. 74.11% of
rural and 30% of urban patients delayed consenting to surgery. Perforation was found in 17.78% of urban and 33.33%
of rural patients and gangrenous appendicitis in 12.22% of urban and 66.67% of rural patients. Rural patients suffered
more complications like wound infection (34.4% and 68.4%, resp.), septic shock (0% and 7.9%, resp.), burst abdomen
(0% and 5.3%, resp.), and death in two rural patients. Mean hospital stay was 4.37 + 1.69 days in urban and 8.41 +2.44
days in rural patients. The rural population has higher morbidity and mortality when compared to the urban population
of Bangladesh.

INTRODUCTION

or acute appendicitis in Bangladesh (Bashar et al., 2014; Islam

Appendicitis is the most common abdominal surgical
emergency (Sammalkorpi et al., 2014). Appendicitis is associated
with high morbidity in developing countries (Kong et al., 2015).
There is a higher incidence in developed cities due to fat-rich and
fiber-low urban diets (Jones et al., 2021; Walker et al., 1973).
However, there is not much research to identify precise data on
geospatial variation, gender distribution, urban—rural discrepancy,
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et al., 2020a). Although it has been reported that the incidence
of appendicitis is lower in developing countries than those in
developed countries, the incidence of complications and fatal
outcome is higher than in developed countries (Yang et al.,
2015). Multiple studies revealed that nonperforated appendicitis
incidence was highest among adolescents and adults (Boland et
al., 2021; Humes & Simpson, 2006; Korner et al., 1997). On the
contrary, perforated appendicitis had a higher incidence rate in
small children and the elderly, irrespective of gender. In addition,
perforated appendicitis had a considerably longer duration of
symptoms and hospital stay (Papandria et al., 2013; Williams et
al., 2021).

Bangladesh is experiencing a dietary habit and
lifestyle modification due to ongoing industrialization and
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rapid urbanization, which exhibits a pattern similar to countries
going through the same phase, which is the major contributor to
developing chronic diseases (Allender er al., 2008; Al-Shoaibi
et al., 2018; Islam et al., 2020b). Simultaneously, in the rural
population, inability to access healthcare, health-seeking behavior,
poverty, illiteracy, and faith in traditional remedies are significant
constraints for achieving good healthcare services (Kabir et
al., 2019; Rahman et al., 2012; van der Heijden et al., 2019).
Symptomatic treatment often impairs a patient’s quality of life and
maltreatment; the untreated disease can lead to a fatal outcome
(Greger et al., 2016). Moreover, delivery of universal healthcare
is different in rural compared to urban settings regarding hospital
size, the number of practitioners per capita, disease outcomes,
and demographic characteristics of the patients admitted to these
hospitals, which significantly impacts any disease outcome (Haque
et al., 2020; Lim et al., 2017; National Research Council, 2013;
Watkins et al., 2017). Socioeconomic developmental interventions
are expected to enhance the marginalized communities financial
ability increasing possibilities to improve their health-seeking
behavior and access to healthcare and prevent diseases related
to both morbidity and mortality (Ahmed et al., 2003; Institute of
Medicine (US), 2008; Institute of Medicine, 2015; Kruk et al.,
2018; Madhav et al., 2017; Makoge et al., 2017).

Reaching a confident preoperative diagnosis of acute
appendicitis is difficult due to its varied presentation (Bhangu et
al., 2015; Wagner et al., 2018). Appendicitis is relatively easy
to diagnose and treat if presented early with typical symptoms,
but various atypical symptoms may occur in extremes of age,
making diagnosis and treatment challenging (Humes & Simpson,
2006; Jones et al., 2021). Broadly, luminal occlusion and the
subsequent bacterial infection initiate acute appendicitis (Al-
Salem, 2020; Song et al., 2018). It progresses to appendicular
edema, which leads to distension of the appendix and vascular
congestion, termed catarrhal appendicitis (Di Saverio et al., 2020).
Further progression without intervention leads to phlegmonous
appendicitis, gangrenous appendicitis, and ultimately perforated
peritonitis (Alvarado, 2018). Delayed diagnosis and management
of acute appendicitis have catastrophic consequences like intra-
abdominal sepsis, which increases mortality and morbidity
(Balogun et al., 2019; Keyzer & Gevenois, 2011). Patients from
rural settings usually present with complications due to delayed
presentation, negatively impacting treatment outcomes (Kucuk,
2015).

The disease profile of acute appendicitis varies markedly
between the developed and developing world (Ferris ez al., 2017,
Kong et al., 2012, 2013; Markar et al., 2014). One South African
study revealed that acute appendicitis is slightly more common
in men. This study also revealed that the female sex and rural
patients suffer the worst clinical outcomes, more extended hospital
stay, and considerably significant health system burden (Kong et
al., 2015). Since the disease’s pathological progression is time-
dependent, prompt surgical care is crucial in reducing adverse
outcomes and disease burden. Hence, ruptured appendicitis
indicates poor access to healthcare and inequity in public health
(Jablonski & Guagliardo, 2005; Lee et al., 2010, 2011). The
higher rate of complications, mortality, and increased healthcare
expenditure is due to reluctant health-seeking behavior and lack
of awareness in rural patients rather than a diagnostic dilemma,

which can be presumably mitigated by public education (Latunji
& Akinyemi, 2018).

A substantial number of researches are conducted in
Western and African countries on acute appendicitis (Kong et
al., 2012, 2013, 2015). Multiple studies concern the geospatial
association, risk factors associated with perforation, and appendicitis
outcome (Ferris et al., 2017; Golz et al., 2020). Nevertheless,
not much study was conducted among Bangladeshi appendicitis
patients. As Bangladesh possesses unique population demography
and different health system structure than the Western and African
settings, this topic’s study was critical and relevant. Therefore,
this research group conducted a prospective observational study
regarding appendicitis in a tertiary healthcare center in Bangladesh
to understand better the nature of the disease and the consequences
between urban and rural patients in this setting.

Objectives of the study

The study was conducted to explore the difference
in consequences of acute appendicitis between urban and rural
patients in terms of the time of presentation from the onset of
symptoms, the clinical course of the disease at presentation, the
attitude of the patient to surgical treatment, morbidity, mortality,
and hospital stays of patients.

Definition and diagnostic scoring of acute appendicitis

In this study, several pieces of literature were reviewed.
Among them, some critical works of literature and journal articles
are pointed out. The appendix’s sudden inflammation causes acute
appendicitis, usually instigated by obstruction of the appendicular
lumen, with subsequent invasion of the appendix wall by gut flora.
As a result, it becomes inflamed and infected (Di Saverio et al.,
2020; Hirsch, 2017). Several scoring systems like the Alvarado
score, Pediatric Appendicitis Score, and Inflammatory Response
Score helped make the clinical diagnosis of acute appendicitis
(Andersson & Andersson, 2008; Iftikhar et al., 2021; Pogoreli¢
et al., 2015; Rajbhandari et al., 2020; Snyder et al., 2018; van
Amstel et al., 2019; Vaziri et al., 2021).

Presentation of acute appendicitis

The most prevalent initial symptom was pain which
was present in all the patients. Other common presentations
were anorexia, nausea, headache, and constipation. Appendicular
lump is found in delayed cases and can be confirmed by modern
imaging, and intravenous antibiotics can be given if the patient is
stable. Resolution of the inflammatory process can be reviewed
by follow-up, and interval appendectomy may be needed in some
cases. In elderly patients, acute appendicitis can be a sign of
underlying malignancy (Keyzer & Gevenois, 2011).

The lifetime incidence is approximately 10%, and it is
evident that the rate is increasing, which has drawn the interest
of researchers in both the developed and the developing world
(Anderson et al., 2012; Kong et al., 2012; Sallinen et al., 2016).
The contrast in the focus of research has been observed between
the developed and developing world. The developed world
concentrates on the role of advanced imagining, conservative
management, and the benefits of minimally invasive surgery,
while the developing world is focusing on epidemiological and
socioeconomic variation, risk factors with significant morbidity
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and mortality, and factors associated with access to healthcare
(Clarke et al., 2013; Kong et al., 2013, 2014; Stengel et al.,
2010). Clinical symptoms can be vague, elusive, and insufficient
to differentiate between chronic and recurrent appendicitis,
while the CT appearance is also indistinguishable from that of
acute appendicitis (Drake et al., 2014). The conventional model
of acute appendicitis shows that perforation can be prevented if
appropriately intervened in time. However, a recent study has
also focused on other factors, including male sex, advancing age,
comorbidities, and inadequate health insurance (Sulu ez al., 2010).

Epidemiology of acute appendicitis

Epidemiological studies suggest that the incidence of
acute appendicitis peaks in children and adolescents, decreases
with increasing age, and exhibits cultural, seasonal, and geospatial
variation (Ahmed et al., 2018; AlHarmi et al., 2021; Fares, 2014;
Totapally et al., 2020). The outcome of complicated appendicitis
like abscess formation or peritonitis may result in generalized
sepsis and death (Alvarado, 2018; Di Saverio et al., 2016). Hence,
surgical intervention should be introduced within 36 hours from
the onset of the symptom as delay causes worse outcomes in a
complicated variant (Chen et al., 2015; Kim et al., 2016).

Diagnostic dilemma of acute appendicitis

Enteric infectious diseases that mimic acute appendicitis
presentation, such as typhoid fever, amoebic dysentery,
gastroenteritis, and helminths infestation, are endemic in this
subregion, further complicating diagnosis and decision-making
(Gardiner & Gillespie, 2016). Significant positive correlations
were observed with the rural population and higher primary
appendectomy rates, negative appendectomy, and perforated
appendicitis, explaining the geospatial linkage (Johnson, 2019; To
& Langer, 2010).

MATERIALS AND METHODS

Study design

This is a prospective analytical study.

Place of Study

This study was conducted in the General Surgery
Units and Pediatric Surgery Unit of Chittagong Medical College
Hospital in Chattogram, Bangladesh. This is a 1,000-bed tertiary
hospital for Chittagong Division, with a catchment area covering
around 10 million square feet.

Period of Study

The study lasted for a period of 6 months (April 26,
2016, to October 25, 2016).

Study Population

Patients with acute appendicitis admitted to the General
Surgery Units and Pediatric Surgery Units of Chittagong Medical
College Hospital, Bangladesh, were enrolled for the study.

Sample Size

The following standard formula was widely used in
determining sample size. This study sequence is illustrated through
a flowchart (Fig. 1).

n=z’pq/d’

Z =1.96 (value of standard normal distribution)

p =24.5% = 0.245 (prevalence)

qg=1-p=1-0.245=0.755

e =10% of prevalence = 0.1 (allowable error)
(1.96)*x 0.25 x 0.75

n=

(0.025)*
N=1,200
Nevertheless, due to time and financial constraints, a
total of 200 patients, 100 on each arm, were selected as samples.

Sampling
The purposive sampling technique was used to select the
sample.

Inclusion Criteria

Patients with a clinical diagnosis of acute appendicitis
at the General Surgery Units and Pediatric Surgery Unit of
Chittagong Medical College Hospital during the study period
were included.

Exclusion Criteria

Patients taking steroids and other immunosuppressive
agents — (i) patients with ASA grade > II and (ii) patients unwilling
to be enrolled — were excluded.

Operational definition

Acute Appendicitis

It is the acute inflammation of the vermiform appendix,
usually resulting from bacterial infection.

Urban- and Rural-Based Population

(i) Patients hailing from within the Chattogram City
Corporation area were considered urban patients. (ii) Patients
hailing from outside Chattogram City Corporation area dependent
on agriculture were considered rural patients.

Consequences

The consequences include the clinical course of the
disease at presentation, the outcome of postoperative patients,
hospital stay, and mortality in patients with acute appendicitis

Data collection procedure

This is a prospective analytical study of patients
diagnosed with acute appendicitis at the General Surgery and
Pediatric Surgery Ward, Chittagong Medical College Hospital,
from April 2016 to October 2016. The diagnosis was confirmed
by clinical evidence and per-operative findings. Patients of acute
appendicitis fulfilling inclusion and were included in this study.
Attending physicians in the surgery ward would evaluate patients
just after admission. He/she would then inform the physician
conducting the study about the patient. Diagnosis and demographic
clinical variables were made based on the patient’s statement, the
attendant’s statement, clinical examination, and available records.
After fulfilling the inclusion criteria, patients were enrolled with a
unique ID. Subjects were briefed about the study’s objectives, risks,
benefits, freedom to participate in the survey, and confidentiality.
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Figure 1. A flowchart demonstrating the arrangement of this research.

Informed consent was obtained accordingly. The study physician
herself filled up the prestructured case record form. The case
definition of the operational variable had been described. Patient
data such as age, sex, signs, symptoms on presentation, duration of
symptoms, physical findings, diagnostic modalities, and surgical
findings were noted. This questionnaire was used for the collection
of information by interviewing patients. All the collected data from
the questionnaire was checked very carefully to identify errors in
collecting data. Data-processing work consisted of registration of
schedules, editing, coding and computerization, dummy tables,
analysis, and matching data. The technical matters of editing,
encoding, and computerization were looked at by the researcher.

Main outcome variables

An interview-based questionnaire was used to collect
information from the patients regarding age, sex, demographic
characteristics, and others. Clinical variables were time elapsed

since the onset of symptoms, the clinical course of the disease
at presentation, attitude towards surgical treatment, morbidity
(uneventful, wound infection, peritonitis, ileus, pneumonia, acute
renal failure, septic shock, relaparotomy, etc.), hospital stay, and
mortality.

Data analysis

Data for socio-demographic and clinical variables were
obtained from all participants using a predesigned and easily
understandable questionnaire. After collecting all information,
these data were checked, verified for consistency, and edited for
the finalized result. After editing and coding, the coded data were
directly entered into the computer using Statistical Package for
the Social Sciences (SPSS) version 21. Data-cleaning validation
and analysis were carried out using the SPSS PC software and
graphs and charts by MS Excel. The result was presented in tables.
A p-value < 0.5 is considered significant.
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Figure 2. Two different research groups depending on the area of the study.

Quality assurance strategy

To ensure good quality of the data collection procedure,
an operating manual was first made. Then a sample size was
selected. Next, a standard questionnaire was developed. Then
the questionnaire was pretested. The pretest ensures that the
respondents can understand the questionnaire and answer
accordingly.

Ethical approval

This study received ethical approval (Reference
No.: CMC/PG/2016/265, Dated February 16, 2016) from the
Institutional Review Board of Chittagong Medical College
Hospital (CMCH) 57 K.B. Fazlul Kader Rd, Chattogram 4203,
Bangladesh.

Methodology proper
L. This study was done in all units of General and Pediatric
Surgery wards in CMCH.
1L Pretesting of the questionnaire.

III.  Finalization of the questionnaire.

IV.  Consecutive sampling.

V. Consent taking.

VI.  Detailed history.

VII. Physical examination.

VIII. Investigation.

IX.  Filling the questionnaire by data collected from patients.

RESULTS

The maximum number of patients, 33.5%, was
between the age group of 21 and 30 years. The patient’s mean
age was 23.37 = 11.54 years and 25.69 = 11.34 years in the urban
and rural groups, respectively (Fig. 2). Out of 200 cases, 132
(66.0%) patients were male and 68 (34.0%) were female. The
male:female ratio was 1.94:1. The maximum numbers of patients’
education status were below secondary school certificate (45;
22.5%) and higher-secondary school certificate (32; 16.0%).
The maximum numbers of illiterate patients (27%) were from

rural areas. Among the urban patients, 45% came from a middle
class of socioeconomic background and they account for the
major percentage of total participants enrolled, followed by
34% lower class and 21% upper class (Fig. 3). In rural patients,
47% of patients had a poor socioeconomic background, and the
remaining 36% and 17% came from the middle and high class,
respectively (Table 1).

The majority (52%) of the research respondents of rural
areas habituate daily vegetable consumption (Table 2). Only 34%
of urban patients took vegetables daily in their dietary practice.
The proportion of daily meat consumption was observed in 29%
urban patients and 24% rural patients. Regular bowel habit was
found in 49% of urban and 86% of rural patients, respectively.
Constipation was observed in 51% of urban and 14% of rural
patients, respectively. The result is significant at p < 0.05.

It was found that 87% of urban patients and only
33% of rural patients had taken conservative treatment before
hospitalization in CMCH. The mean time elapsed since the onset
of symptoms was 2.96 + 1.17 days in urban patients and 8.41 +
2.437 days in rural patients. Patients with acute appendicitis that
presented in the emergency ward within the first day of the onset
of symptoms were only 5.5%: the majority of rural group patients
presented on days 4-0, i.e., 46% of rural patients. The p-value is
0.007 which is significant. In this study, 59% of urban patients
and 45% of rural patients required appendectomy. 26% of urban
patients and 37% of rural patients required appendectomy with
toileting. 5% of urban patients and 11% of rural patients required
laparotomy with appendectomy and toileting. 10% of urban
patients and 7% of rural patients received conservative treatment.
The p-value is < 0.00001, which is significant. About 74.11% of
rural patients and 30% of urban patients said they disagree with
operative treatment. After proper explanation and counseling,
they gave consent to surgery. The p-value is < 0.00001 which is
significant. In preoperative evaluation, inflamed appendicitis was
present in 68% of urban and 40% of rural patients. Perforation was
found in 17.78% ofurban and 33.33% of rural patients. Generalized
peritonitis was observed in 3.33% of urban and 11.83% of rural
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Figure 3. Three different groups depending on financial ability.

Table 1. Socio-demography of the research participants (n = 200).

Frequency

Age (years) Total (%)

Urban (n = 100) Rural (n = 100)
<10 10 6 16 (8)
11-20 25 24 49 (24.5)
21-30 31 36 67 (33.5)
31-40 22 25 47 (23.5)
>40 12 9 21 (10.5)
Mean + SD 25.69 + 11.34 2337+ 11.54
Gender
Male 65 (49.25) 67 (50.75) 132 (66)
Female 35(51.47) 33 (48.53) 68 (34)
Male:female 1.94:1
Education
Illiterate 14 27 41 (20.5)
Class (I-1X) 25 32 57 (28.5)
SSC 27 18 45 (22.5)
HSC 12 20 32 (16.0)
Graduate 15 3 18 (9.0)
Postgraduate 7 0 7(3.5)

patients, gangrenous appendicitis was present in 12.22% of
urban and 66.67% of rural patients, obstruction of lumen due to
fecalith was found in 68% of urban and 75% of rural patients, and
pelvic abscess was present in 7.78% of urban and 20.43% of rural
patients (Fig. 4). Among 183 patients, 75 (40.98%) patients were
uneventful and recovered without any complication (Fig. 5). On
the other hand, 108 (59.02%) patients with appendicitis developed
complications after operations. Compared with urban patients,
rural patients suffered more complications like wound infection

(34.4% and 68.4%, resp.), postoperative ileus (6.3% and 38.2%,
resp.), peritonitis (12.5% and 25%, resp.), septic shock (0% and
7.9%, resp.), burst abdomen (0% and 5.3%, resp.), and acute renal
failure (0% and 2.6%, resp.) (Fig. 6). The mean hospital stay was
4.37 £ 1.69 days in urban and 8.41 + 2.44 days in rural patients.
Thirty-two urban and 74 rural patients had a complicated recovery.
The mortality rate was 2% in rural areas, while in the urban setting
no patients died (Table 3). In a stepwise linear regression model
for the variables, the variance in the treatment outcome can be
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Table 2. Dietary practice and bowel habit of the research participants (7 = 200).

Variable

The dietary practice of the participants

Daily vegetable consumption

No vegetable/fruits consumption

Daily meat consumption

Bowel habit of the participants®

Regular bowel habit

Constipation

Frequency
Total (%) p value
Urban (n=100)  Rural (n =100)
34 52 86 (43)
66 48 114 (57) -
29 24 53 (26.5)
49 86 135 (67.5)
51 14 65 (32.5) 0.000

‘Independent sample -test.
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Figure 4. The clinical consequences of appendicitis with dwelling practice.

Figure 5. The surgical outcome of appendicitis with dwelling practice.
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explained up to 19.9% by the location variables (urban or rural);
on the contrary, other variables (sex, socioeconomic status,
educational qualification, dietary habit, bowel habit, prehospital
treatment, etc.) were not found significant and were left out of the
model. The overall picture of appendicitis in Bangladesh is shown
in Figure 7.

DISCUSSION

The study’s objective was to explore differences in
the consequences of acute appendicitis between the two arms of
the study: urban patients (n = 100) and rural patients (n = 100).
Rural patients were observed to have the worse outcomes or
consequences from acute appendicitis than urban patients. This
study’s overall finding is similar to studies conducted in other
low- and middle-income countries across different subclasses of
patients (Elliott ef al., 2019; Hernandez et al., 2017, 2018).

The study was conducted in the General and Pediatric
Surgery Department of Chittagong Medical College Hospital for
over 6 months on 200 patients with a clinical diagnosis of acute
appendicitis. The highest number of the patients was between the
age group of 21 and 30 years, with a similar mean age in the urban
and rural groups. The overall incidence of disease increases during
the younger and teenage period and then gradually decreases.
Moreover, a definite male predominance was seen in the patient
groups with an overall male:female ratio of 1.94:1. The incidence
of acute appendicitis usually occurs in the second or third decade
of life, and the disease is less common at both extremes of age.
Most studies show a slight male predominance over females
(Bhangu et al., 2015; Hernandez et al., 2018). Studies in other
countries also demonstrated similar demographic attributes of the
urban and rural patient groups (Ayoade et al., 2006; Hernandez et
al.,2018; Kong et al., 2013, 2015).

The present study shows that most rural area respondents
are habituated to daily vegetable consumption, which is not seen
in urban groups’ dietary practices. Moreover, the proportion of
daily meat consumption was also higher in the urban population.
Regular bowel habit was seen in preponderance in the rural patients

120

compared to the urban patients (86% vs. 49%). Consequently,
constipation was prevalent in the urban patients’ group with 51%
and 14%, respectively (p < 0.05). These findings are consistent
with several other studies. For example, a theory depicted that
people adapt Westernized diet, reducing roughage and sedentary
life among urban patients increases the risk (Lin et al., 2015a).
Also, several studies revealed that fecalith, one of the leading
causes of appendicitis, is also linked to a low-fiber diet (Damanik
etal., 2016).

Our study reveals that most urban patients were from
the middle socioeconomic class, followed by the lower and upper
levels. However, the majority of the rural patients were from lower
socioeconomic classes. In addition, other studies reported that
the overall incidence of appendicitis and perforated appendicitis
was significantly higher in the low-income population than in the
average income population, which is attributed to a higher risk of
appendicitis, associated hospital costs, and length of hospital stay
due to appendectomy for the low-income patients (Kong et al.,
2013; Lin ef al., 2015b).

A significant percentage of the urban patients had taken
conservative treatment before hospitalization, contrary to the rural
patients (p < 0.05). Moreover, we observed that the mean duration
or presentation was delayed as it is almost doubled in rural
patients compared to the urban group. This indicates poor access
to healthcare in rural areas. A small percentage (5.5%) of patients
with acute appendicitis presented to the emergency ward within
the first day of the onset of symptoms. Likewise, many patients
(46%) from rural groups presented on the 4th to 6th day since
the onset of symptoms. The result is significant at p < 0.05. The
delay in hospitalization augments the worsening of the disease and
development of complications and ultimately poor outcomes.

On the other hand, patients hailing from urban areas
presented to the hospital as soon as possible after signs and
symptoms developed. Findings are similar to other reports. In
South Africa, delayed presentation is a recurring theme that
explains the country’s high perforation rates (Hernandez et al.,
2018; Kong et al., 2013, 2015). Moreover, a significant percentage

100

80

60

40

20

Wound Peritonitis lleus
Infection

——Rural —Urban
Septic Shock Burst Acute Renal Death
Abdomen Failure

Figure 6. The complication of appendicitis with dwelling practice.
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Table 3. Time elapsed since the onset of the symptoms, treatment for the patients with acute appendicitis, attitude toward
surgical treatment (n = 183), mean hospital stays (n = 200), and outcome of treatment (n = 108).

Frequency

Time elapsed since the onset of symptoms (n = 200)" Total (%) p-value
Urban (n =100) Rural (n =100)

<1 day 9 2 11 (5.5)
1-3 days 46 33 79 (39.5)
4-6 days 37 46 83 (41.5) 0.000
>6 days 8 19 27 (13.5)
Mean + SD 2.96 + 1.88 528 +£2.8
;‘(gzziiment for the patients with acute appendicitis (n = Urban(z = 100) Rural(n = 100) p-value
Appendectomy (conventional approach) 59 45 0.000
Appendectomy with toileting 26 37
Exploratory laparotomy with appendectomy and 5 1
toileting
Conservative (Appendicular lump) 10 7

Frequency
Attitude for surgical treatment (n = 183)° p-value

Urban (%) (n =90)  Rural (%)(n =93)
Consented immediately 63 (70) 24 (25.8)
Consenting delayed 27 (30) 69 (74.2) 0.000
‘ Mean days
Mean hospital stay (n = 200)
Urban (n = 100) Rural (n =100)

Hospital Stay 437+ 1.692 8.41+2.437 -

The outcome of treatment who developed complications
following surgery (n = 108)

Complicated with recovery

Expired

Number of cases
Urban (n = 32) Rural (n = 76)
32 74
0 2

*Analysis of variance test.
Chi-square tests.
‘Independent sample 7-test.
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Figure 7. The overall picture of appendicitis in Bangladesh.
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of rural patients initially disagreed with consenting for operative
treatment, which is higher than in the urban group (74.2% vs.
30%). However, they agreed to surgery after proper explanation
and counseling. This was also reflected in the higher percentage of
urban patients consenting immediately to surgery compared to the
rural group (70% vs. 25.8%).

The per-operative evaluation revealed that perforation,
gangrene, pelvic abscess, and generalized peritonitis were
significantly predominant in rural patients (p < 0.05). This might
be contributed to by very late presentation, misdiagnosis, or
maltreatment in the rural group. However, in the urban group,
inflamed appendicitis was more prevalent. Patients living in rural
areas experienced delayed referrals and complications, mainly
contributed to by illiteracy, ignorance, and financial constraints.
Delayed referrals caused 236 children to present with life-
threatening preoperative complications such as appendicular
abscess, appendicular mass, perforation, gangrene, and peritonitis,
which were evident during exploratory laparotomy. The children
who presented early and who presented late showed a significant
statistical difference due to delayed presentation, which caused
postoperative complications (Elliott ef al., 2019; Hernandez et al.,
2018; Kim et al., 2016). Some studies support our observation as
well.

More urban patients required appendectomy (59% vs.
45%), while 37% of the rural patients required appendectomy
with toileting compared to 26% of the urban patients. This
preponderance was observed in more rural patients requiring
exploratory laparotomy with appendectomy and toileting (11% vs.
5%). However, 12% of urban patients and 5% of rural patients
received conservative treatment. The result is significant at p <
0.05. Other authors also reported a similar preponderance of
complicated procedures in the rural population (Hernandez et al.,
2018; Kong et al., 2015).

Proper workup and evaluation were ensured in all
patients. The occurrence of any adverse events is managed
immediately. Bowel sound, flatus passage, hospital stays, and
lump resolution were observed. The urban residents showed a
higher percentage of the uneventful recovery. In comparison, in
rural patients, the rates of postoperative complications like wound
infection, postoperative ileus, burst abdomen, septic shock, acute
renal failure, and death were higher. Mean hospital stay was higher
in rural patients than urban patients (8.41 £ 2.44 days vs. 4.37 +
1.69 days). This might have significantly reduced hospital stay-
associated costs in urban patients (Gardiner & Gillespie, 2016).
The scenario is quite similar in rural South Africa, with significant
morbidity due to prolonged delays before definitive surgical
care (Kong et al., 2015). Delayed presentation to the healthcare
facilities was the most closely associated variable with poor
outcomes from intra-abdominal sepsis, implying a direct causal
relationship (Narsule et al., 2011; Sartelli et al., 2011). Strategic
interventions should be designed to reduce delays to definitive care
to lessen the complications associated with acute appendicitis. A
significant delay between the onset of symptoms and the patient
seeking healthcare can be pronounced by delayed recognition for
surgical care and subsequent logistical delays in transferring the
patient to the tertiary hospital (Kong et al., 2014). However, the
patient might delay receiving definitive surgical treatment despite

timely presentation to the healthcare facility due to misdiagnoses.
The racial variation in acute appendicitis presentation makes the
diagnosis difficult, as the diagnosis is mainly clinical (Livingston
& Fairlie, 2012).

All patients were compliant with the proposed
postoperative surveillance protocol. The total follow-up duration
was from 4 to 12 days in the whole series. The study shows that
98 rural and 100 urban patients recovered. The mortality rate
evaluation was 2% in the rural subjects, but in the urban setting no
patients expired. The patients died due to intra-abdominal sepsis
complications, presented as septic shock, which subsequently
developed into multiple-organ disorder syndrome, leading to
death.

Limitations of the study

This study was not without limitations. The limitations
of the studies were as follows:

* The sample size of the study population was small.

» It was a single-center study. Only patients admitted to CMCH
were considered for the task. Therefore, this does not reflect the
overall picture of the country. A large-scale study needs to be
conducted to reach a definitive conclusion.

* The study duration was short.

* The study was conducted in a tertiary care hospital which may
not represent a primary or secondary center.

* The same surgeons did not do the surgeries.

 All the units of this hospital did not follow uniform management
protocol.

* The sample was taken by the purposive method, in which
questions of personal biases might arise.

CONCLUSIONS

In conclusion, the complications and adverse outcomes
of appendicitis are higher among Bangladesh’s rural population.
The number of cases treated in this study was found to face
these crises due to misdiagnosis and delayed referral, which
caused life-threatening complications. If acute appendicitis
is diagnosed early and surgical management conducted,
then usually outcomes have minimum difficulties. In rural
populations, disease presentation is late and is associated with
a high perforation rate, translating into increased morbidity and
even mortality. Once acute appendicitis is diagnosed, expedient
surgery and appropriate perioperative antibiotics can minimize
morbidity and mortality. Caregivers should be suspicious of
appendicitis and present patients with abdominal pain to the
hospital early. Physicians in primary/secondary level healthcare
centers should prioritize appendicitis and refer patients before
surgical consultation. Early and accurate management can
reduce the burden of the disease.

RECOMMENDATIONS

+ Inaddition to early and accurate diagnosis of disease, evaluation
of the condition, and setting a plan for proper management, the
following recommendations should be considered:

» Diagnosis of the disease should be based mainly on the history,
with examination and USG being used to exclude other
differential diagnoses and to evaluate the condition.
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» Early diagnosis and prompt treatment are necessary for patients
with suspected appendicitis to avoid morbidity and mortality.

» Patients diagnosed outside the tertiary level hospital should be
referred early to a tertiary center, if there is no operative facility
in a rural setting.

* Patients with complicated appendicitis should be strictly
monitored and managed accordingly in the postoperative period
to avoid complications.
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