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Abstract

Introduction: Appendicitis remains a common surgical emergency, yet delayed
presentation and limited awareness contribute substantially to morbidity in low-
resource settings. Public understanding of symptoms, treatment options, and
complications plays a critical role in timely healthcare seeking and postoperative
outcomes. This study evaluated awareness of appendicitis, prevalence of
appendicectomy, and associated complications among patients attending a
tertiary care outpatient department in Quetta, Pakistan.

Methods: A cross-sectional study was conducted at Sandeman Provincial Hospital
from April to July 2024 using non-probability convenience sampling. Adults aged
18 years and above were recruited through face-to-face interviews after informed
consent. A structured questionnaire assessed sociodemographic characteristics,
awareness of appendicitis, knowledge of treatment, and postoperative outcomes.
Associations were examined using the chi-square test, with p<0.05 considered
statistically significant.

Results: A total of 384 participants were included, of whom 52.6% demonstrated
overall awareness of appendicitis. Awareness was highest among individuals
aged 18-30 years (56.6%). Education level showed a strong association with
awareness, whereas age and gender were not significantly associated. Fifty-six
participants reported prior appendicectomy, all performed using an open
approach. Minor complications were reported by 50% of patients, while 30.4%
experienced major complications, most commonly wound infection and abscess
formation.

Conclusions: Awareness of appendicitis in this population remains limited and is
strongly influenced by educational attainment. The exclusive use of open
appendectomy and the notable burden of postoperative complications identifies
the need for public education, improved surgical capacity, and strengthened health
system resources to support early diagnosis and safer operative care.
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Introduction

Appendicitis is one of the most common causes of
acute abdominal pain requiring emergency
surgical intervention worldwide. The vermiform
appendix is a narrow, blind-ended tube arising from
the caecum and contains abundant lymphoid
tissue within its mucosa and submucosa’. Acute
appendicitis results from luminal obstruction
caused by Ilymphoid hyperplasia, faecoliths,
strictures, or neoplasms and most frequently
affects adolescents and young adults, although it
can occur at any age? Early diagnosis remains
essential because delayed presentation may lead
to perforation, peritonitis, and other serious
complicationss.

Clinical presentation typically includes peri-
umbilical pain migrating to the right iliac fossa, low-
grade fever, and localised tenderness, although
atypical manifestations are common and may
complicate diagnosis®. Computed tomography is
considered the most reliable diagnostic modality,
enabling differentiation between uncomplicated
and complicated disease and  guiding
management decisions*®. Treatment options
include conservative antibiotic therapy in selected
uncomplicated cases and surgical removal of the
appendix, performed either by open or
laparoscopic  appendicectomy®.  Laparoscopic
techniques are associated with reduced
postoperative pain and shorter recovery, although
resource limitations often favour open procedures
in low-resource settings’?%.

Public awareness of appendicitis plays a crucial
role in timely healthcare seeking and improved
outcomes. Limited knowledge of symptoms and
treatment options may delay presentation and
increase the risk of complications, particularly in
regions with constrained healthcare resources.
Quetta, the capital of Balochistan, faces significant
healthcare challenges including limited access to
specialised surgical services and variable literacy
levels. This study therefore aimed to assess
awareness of appendicitis, determine the
prevalence of appendicectomy, and evaluate
postoperative complications among patients
attending a tertiary care hospital in Quetta,
Pakistan.

Methods

Study design and setting

This observational cross-sectional study was
conducted at the outpatient department of
Sandeman Provincial Hospital, Quetta, Pakistan, a
government tertiary care centre that serves a large
and diverse population. Data were collected over a
three-month period from 1 April to 1 July 2024.

Participants and eligibility criteria

Participants were recruited from walk-in patients
attending the general medicine and general
surgery outpatient departments regardless of their
presenting complaint. Individuals aged 18 years or
older who were residents of Quetta and provided
informed written consent were included. Critically
ill patients, individuals with comorbid conditions
known to delay wound healing or influence
postoperative complications, and those who did
not complete all questionnaire items were
excluded. These criteria were assessed through
detailed interviews with each participant.

Sampling and sample size

A non-probability convenience sampling
technique was used. A sample size of 384
participants was calculated using a standard
single-proportion formula with a 95% confidence
level, 5% margin of error, and an assumed
prevalence of 50%. The 50% estimate was
chosen in the absence of prior local data, as it
provides the most conservative and statistically
robust sample size. The calculation incorporated
the estimated population of Quetta (1,190,000),
although the effect of finite population correction
was negligible due to the large population size.
This sample size was considered adequate to
estimate awareness levels with acceptable
precision within the study timeframe and
available resources.

Data collection procedure

A non-probability convenience sampling technique
was used. A sample size of 384 participants was
calculated using a standard single-proportion
formula with a 95% confidence level, 5% margin of
error, and an assumed prevalence of 50%. The 50%
estimate was chosen in the absence of prior local
data, as it provides the most conservative and
statistically robust sample size. The calculation
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incorporated the estimated population of Quetta
(1,190,000), although the effect of finite population
correction was negligible due to the large
population size. This sample size was considered
adequate to estimate awareness levels with
acceptable precision within the study timeframe
and available resources.

Questionnaire development

The questionnaire comprised three sections. The
first section collected sociodemographic
information including age, gender, and education
level. The second section assessed awareness of
appendicitis, knowledge of symptoms, treatment
options, complications, and willingness to undergo
appendicectomy. Each question carried equal
weight, and participants who answered at least
three of five awareness questions correctly were
classified as aware. The third section evaluated the
prevalence of appendicectomy and postoperative
outcomes among participants who reported
previous surgery. Pilot testing of the questionnaire
was conducted on randomly selected individuals
prior to the main study. Minor modifications were
made to improve clarity and comprehension, and
participants involved in the pilot were excluded
from the final analysis.

Outcome measures

The primary outcome was awareness of
appendicitis and its management. Secondary
outcomes included prevalence of appendicectomy
and self-reported postoperative complications
among individuals who had undergone the
procedure.

Statistical analysis

Data were analysed using STATA SE 16.
Descriptive statistics were used to summarise
frequencies and percentages. Cross-tabulations
were performed to assess associations between
awareness and sociodemographic variables
including age, gender, and education level. The chi-
square test was used to evaluate statistical
significance, with p<0.05 considered significant.

Ethical Considerations

Ethical approval was obtained from the Ethical
Review Committee of the Post Graduate Medical
Institute, Quetta (No. PGMI/ERC-06/2024). All
participants provided written informed consent

prior to inclusion, and confidentiality of responses
was maintained throughout the study.

Results
Participant Characteristics

A total of 384 participants were included in the
study. Of these, 212 (55.2%) were male and 172
(44.7%) were female. The largest age group was
18-30 years, comprising 166 participants (43.2%),
followed by 31-40 years (29.2%), 41-50 years
(16.7%), and over 50 years (10.9%). Educational
status varied, with 104 participants (27.1%)
uneducated, 79 (20.6%) having matric-level
education, 66 (17.2%) intermediate education, 75
(19.5%) graduates, and 14 (3.6%) postgraduates.

Table 1: Sociodemographic characteristics of participants (n
=384)

Category Variable n (%)

Gender Male 212 (55.2)
Female 172 (44.7)

Age (years) 18-30 166 (43.2)
31-40 112 (29.2)
41-50 64 (16.7)
>50 50 (10.9)

Education level  Uneducated 104 (27.1)
Primary 46 (12.0)
Matric 79 (20.6)
Intermediate 66 (17.2)
Graduate 75(19.5)
Postgraduate 14 (3.6)

Awareness of appendicitis

Overall, 202 participants (52.6%) were classified as
aware of appendicitis, while 182 (47.4%) were
unaware. Awareness of clinical symptoms was
reported by 211 participants (54.9%), and 233
(60.7%) recognised potential complications. Only
18 participants (4.7%) were aware of both open
and laparoscopic surgical approaches, whereas
121 (31.5%) were unaware of any treatment option.
Most participants (326, 84.9%) expressed
willingness to undergo appendicectomy if
diagnosed.

Association between awareness and socio-
demographic factors

No statistically significant association was
observed between awareness and gender
(p=0.306) or age group (p=0.590). Awareness was
highest among participants aged 18-30 years
(56.6%). Educational status demonstrated a strong
association with awareness, with higher education
levels corresponding to greater awareness
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Table 2: Awareness of appendicitis and associated factors (n=384)

Category Variable Aware n (%) Not aware n (%) p value
Knowledge items Awareness of the term appendicitis 194 (50.5) 190 (49.5)
Awareness of clinical symptoms 211 (54.9) 173 (45.1)
Awareness of surgical approaches 18 (4.7) 366 (95.3)
Awareness of complications 233 (60.7) 151 (39.3)
Overall awareness 202 (52.6) 182 (47.4) 0.307
Gender Male 117 (55.2) 95 (44.8) 0.306
Female 85 (49.4) 87 (50.6)
Age (years) 18-30 94 (56.6) 72 (43.4) 0.590
31-40 55 (49.1) 57 (50.9)
41-50 32 (50.0) 32 (50.0)
>50 21 (50.0) 21 (50.0)
Education level Uneducated 29 (27.9) 75(72.1) <0.001
Primary 20 (43.5) 26 (56.5)
Matric 42 (53.8) 36 (46.2)
Intermediate 45 (68.2) 21 (31.8)
Graduate 53 (70.7) 22 (29.3)
Postgraduate 13 (92.9) 1(7.7)

(p=4.418x10-"°). Among uneducated participants,
72.1% were unaware, whereas awareness reached
92.9% among postgraduates.

Table 3: Appendicectomy characteristics and postoperative
outcomes (n = 56)

Category Variable n (%)

. . Time to hospital 1d 23 (411
Appendicectomy  prevalence and clinical p::seen?at?;npl @ i “11)
characteristics 2 days—1 week 22 (39.3)
Fifty-six participants (14.6%) reported a history of 11W;iﬁ;; month 12;21;3 )
appendicectomy. Of these, 42 (75%) presented to Point of Outpatient department 14 (25.0)
the emergency department, while 14 (25%) presentation

. . . Emergency department 42 (75.0)
presented to outpatient services. The time from P .
] o reoperative None 20(35.7)
symptom onset to presentation was within one day medication
in 41.1% of cases and between two days and one Painkillers 11(19.6)
week in 39.3%. All procedures were performed g‘g::"oms Bg?ig
using an open surgical approach. Surgical Open appendicectomy 56 (100)
, C g approach
Postoperative outcomes and complications Laparoscopic 0(0)
Among participants who underwent appendicectomy
appendicectomy, 32 (57.1%) reported an inflamed gongr'fé?f of Inflamed 32(57.1)
appendix and 12 (21.4%) reported perforation. PP Perforated 12 (21.4)
Hospital stay ranged from one to two days in 42.9% Not remembered 12 (21.4)
of cases and three days to one week in 50%. E;’;ati[(‘;?;; 1-2 days 24(42.9)
Follow-up visits were reported by most P Y 3 days—1 week 28 (50.0)
participants, with 32.4% attending more than two >1 week 4(7.1)
visits. Follow-up visits None. . 12 (21.4)
1-2 visits 26 (46.4)
Minor complications were reported by 28 >2 visits 18 (32.4)
participants (50%), most commonly fever (18 Minor Fever 18 (64.3)
" . complications (n
cases) and vomiting (12 cases). Major - 28)
complications were reported by 17 participants Vomiting 12 (42.9)
(30.4%), with wound infection (13 cases) and Diarrhoea 6 (21.4)
b f ti 8 ) being th i Constipation 1(3.6)
abscess formation cases) being the mos Respiratory infection 6 (21.4)
frequent. Major Wound infection 13 (76.5)
complications (n
=17)
Abscess 8 (47.1)
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Discussion

This study evaluated awareness of appendicitis,
prevalence of appendicectomy, and postoperative
complications among patients attending a tertiary
care hospital in Quetta, Pakistan. The findings
demonstrate that awareness remains limited, with
just over half of participants recognising the
condition and its clinical implications. Comparable
studies in similar populations have reported higher
levels of awareness, suggesting that disparities in
education, access to healthcare information, and
public health outreach contribute substantially to
knowledge gaps 9. Limited awareness may delay
presentation and increase the likelihood of
complicated disease, particularly in resource-
constrained settings.

Educational attainment emerged as the strongest
determinant of awareness, with higher levels of
education strongly associated with improved
understanding of appendicitis. This finding aligns
with evidence indicating that health literacy plays a
critical role in early healthcare seeking and disease
recognition’®. Although younger participants
demonstrated slightly higher awareness, neither
age nor gender showed a statistically significant
association, reinforcing the importance of
educational exposure rather than demographic
characteristics alone.

The prevalence of appendicectomy observed in
this study reflects the substantial global burden of
appendicitis, which remains one of the most
common surgical emergencies worldwide’.
Notably, all procedures reported by participants
were performed using an open approach,
highlighting persistent structural and training
limitations in low-resource surgical systems.
Previous research has shown that laparoscopic
appendicectomy is associated with reduced
postoperative pain, shorter hospital stay, and fewer
wound complications, yet its adoption remains
uneven in many developing healthcare settings'2.

Postoperative complications were reported by a
considerable proportion of participants, with
wound infection and intra-abdominal abscess
being the most frequent major outcomes. These
findings are consistent with existing literature
demonstrating that delayed presentation and
perforated appendicitis significantly increase

postoperative morbidity’s. The presence of
perforation in a notable subset of patients
underscores the clinical consequences of delayed
diagnosis and inadequate public awareness.

The results of this study highlight the need for
targeted public health interventions to improve
recognition of appendicitis symptoms and
encourage early presentation. Community-based
education, school programmes, and culturally
appropriate media campaigns may help address
knowledge gaps and reduce preventable
complications. In parallel, strengthening surgical
capacity through improved training and access to
minimally invasive techniques could enhance
patient outcomes and reduce postoperative
morbidity™4.

Several limitations should be acknowledged. The
use of convenience sampling limits generalisability
beyond the study population, and reliance on self-
reported postoperative outcomes introduces
potential recall bias. In addition, the absence of
hospital record verification may affect the
accuracy of complication reporting. Despite these
limitations, the study provides valuable insight into
awareness and surgical outcomes in an under-
represented population and supports the need for
broader epidemiological and health systems
research in similar settings™.
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