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ABSTRACT

Background: Anterior abdominal wall hernias are acommon surgical condition with significant morbidity,
affecting approximately 4-5% of the global population. Increased body mass index (BMI) is hypothesized
to contribute to hernia formation by elevating intra-abdominal pressure and weakening the abdominal wall.
Despite its clinical importance, limited research has explored the general association between BMI and all
types of anterior abdominal wall hernias.

Objective: This study aimed to evaluate the association between BMI and the occurrence of anterior
abdominal wall hernias using sonographic assessment in a hospital-based population.

Methods: A cross-sectional analytical study was conducted at the Department of Radiology, Chughtai
Medical Centre, Lahore, from March to September 2024. A total of 200 patients undergoing abdominal
ultrasound were enrolled using a convenience sampling method. BMI was categorized into obese (>30
kg/m?) and non-obese (<30 kg/m?). High-resolution ultrasound (Toshiba Aplio 300, 7-12 MHz linear
probe) was used for hernia detection. Data were analyzed using SPSS version 25, with chi-square tests
applied for statistical associations.

Results: Among 200 participants (mean age 52.36 + 15.81 years, mean BMI 29.13 + 4.49 kg/m?), 24
(12.0%) had anterior abdominal wall hernias. Paraumbilical hernias were most common (13 cases, 6.5%),
followed by umbilical (6 cases, 3.0%), incisional (3 cases, 1.5%), and epigastric (2 cases, 1.0%). Hernia
prevalence was higher in obese individuals (9.3% vs. 6.5%) and females (14.1% vs. 7.7%), but associations
were not statistically significant (p = 0.6087, p = 0.1944, respectively).

Conclusion: Increased BMI and advancing age were associated with a higher prevalence of anterior
abdominal wall hernias, though statistical significance was not established. Sonographic evaluation remains
an essential tool for accurate hernia diagnosis, particularly in obese individuals.
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Introduction

The anterior abdominal wall plays a vital role in
maintaining the structural integrity of the abdominal
cavity while facilitating essential functions such as
respiration, movement, and organ protection. It comprises
multiple layers, including the skin, fascia, muscles, and the
parietal peritoneum, all of which work synergistically to
provide stability and resistance against intra-abdominal
pressure (1). Hernias occur when an internal structure
protrudes through a weakened or defective area of the
abdominal wall, leading to palpable lumps and potential
complications. The most common types of hernias include
inguinal, femoral, umbilical, paraumbilical, and incisional
hernias, with their prevalence varying according to risk
factors such as age, gender, obesity, and previous surgical
history (2). Globally, abdominal wall hernias affect
approximately 4-5% of the population, with a particularly
high incidence in individuals over the age of 50 (3).

Among the various types, inguinal hernias are the most
prevalent, accounting for nearly 75% of all hernias,
followed by femoral (15%) and umbilical (8%) hernias.
The incidence is generally higher in males, largely due to
inherent anatomical differences and increased exposure to
occupational or physical strain (4). Clinically, hernias
present as palpable abdominal masses, which can
sometimes be mistaken for intra-abdominal pathology.
Ultrasound plays a crucial role in distinguishing hernias
from other abdominal wall lesions, particularly in cases
where the diagnosis is uncertain. Sonographic imaging
enables the dynamic evaluation of hernias, allowing for
assessment during activities such as the Valsalva
maneuver, which may exacerbate hernia protrusion and
aid in detection (5). Additionally, the presence of a positive
Carnett sign, where abdominal pain worsens upon tensing
of the muscles, can further indicate a superficial lesion,
necessitating ultrasound evaluation for confirmation (6).

Different types of hernias exhibit unique characteristics
and clinical presentations. Epigastric hernias are small
defects located between the breastbone and umbilicus,
often asymptomatic but capable of causing mild
discomfort. Incisional hernias arise at the site of previous
surgical procedures due to weakened scar tissue,
frequently leading to large, painful protrusions. Umbilical
and paraumbilical hernias result from defects near the
navel, with paraumbilical hernias being more prevalent in
adults and often containing omental fat or bowel loops.
Spigelian hernias, occurring along the lateral abdominal
wall, are less common but particularly concerning due to
their high risk of strangulation (7). Strangulated hernias
represent a critical emergency, where compromised blood
supply leads to tissue necrosis, necessitating urgent
surgical intervention (8).

Despite their high prevalence, the risk factors contributing
to abdominal wall hernias remain a subject of ongoing
research. Advanced age, obesity, and increased intra-

abdominal pressure are considered = significant
contributors, with obesity playing a dual role in both
hernia formation and recurrence following surgical repair.
Excess weight exacerbates intra-abdominal pressure,
weakening the abdominal wall and increasing the
likelihood of herniation (9). Additionally, obesity
complicates hernia management by increasing the risk of
surgical complications and recurrence (10). The use of
ultrasound has become increasingly valuable in evaluating
hernia characteristics, differentiating them from other
abdominal wall lesions, and guiding clinical decision-
making, particularly in obese individuals where physical
examination findings may be obscured (11).

Given the significant clinical burden of abdominal wall
hernias and the potential complications associated with
delayed diagnosis, this study aims to investigate the
sonographic association between anterior abdominal wall
hernias and body mass index (BMI). While prior research
has focused primarily on incisional hernias and their
recurrence in obese individuals, there remains a paucity of
data regarding the general relationship between BMI and
all types of anterior abdominal wall hernias. This study
seeks to fill that gap by systematically evaluating the
prevalence, types, and risk factors associated with hernias
using ultrasound imaging. The findings will provide
valuable insights into the role of BMI in hernia
development, potentially informing preventive strategies
and improving early detection in high-risk populations.

Materials and Methods

This cross-sectional analytical study was conducted to
assess the association between body mass index (BMI)
and anterior abdominal wall hernias. The study was
carried out in the Department of Radiology, Chughtai
Medical Centre (Johar Town), Lahore, Pakistan, over a
six-month period from March to September 2024. Ethical
approval was obtained from the University of Lahore
Ethics Committee (approval number
0918/122/12/1X/2023), and the study adhered to the
principles outlined in the Declaration of Helsinki.
Informed consent was obtained from all participants or
their legal surrogates prior to enrollment in the study.

A total of 200 patients undergoing abdominal
ultrasonography were included using a convenient
sampling technique. The study population comprised both
male and female patients of varying ages, with BMI
classifications defining individuals as obese (BMI >30) or
non-obese (BMI <30). Exclusion criteria included patients
with intra-abdominal masses or ascites, pregnant women,
and those with a history of prior abdominal surgery, as
these factors could confound sonographic findings.

Ultrasound scans were performed using a Toshiba Aplio
300 ultrasound system equipped with a high-frequency
(7-12 MHz) linear probe to ensure optimal visualization
of the anterior abdominal wall. A certified radiologist
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conducted all examinations, ensuring consistency in
imaging protocols. Patients were positioned in a supine
position with the pelvic region covered to maintain
privacy. A coupling gel was applied to the skin surface to
minimize air interference, and scanning commenced in the
epigastric region, extending across the entire anterior
abdominal wall. Both a low-frequency (3.5 MHz) convex
probe and a high-frequency linear probe were utilized to
enhance diagnostic accuracy. The Valsalva maneuver and
coughing were incorporated into the examination to
evaluate dynamic changes in hernia protrusion and
content.

Data collection was performed using structured data
collection sheets, capturing demographic details, clinical
presentations, and ultrasound findings. Variables assessed
included patient age, BMI, gender, presence and type of
hernia, and associated clinical symptoms. Descriptive
statistics were used to summarize continuous and
categorical variables, with mean, standard deviation, and
frequency calculations. The association between hernia
occurrence and patient characteristics, including gender,
obesity status, and hernia type, was evaluated using the
chi-square test. The relationship between hernia content
and type was also assessed using statistical analysis.
Visual representations such as bar charts and histograms
were employed to illustrate key trends.

Data analysis was performed using SPSS version 25,
ensuring accurate statistical processing. The chi-square

Variable

Overall Distribution of Hernia Cases

Hernia

Number of Cases

No Hernia

Figure 1: Overall Distribution of Hernia Cases

Table 1: Age and Body Mass Index (BMl) Distribution of Participants
Age (years)

52.36 + 15.81

24 -
52.00

test was applied to determine the significance of
associations between categorical variables, with a p-value
<0.05 considered statistically significant. The study results
were presented in a structured format to facilitate
interpretation and support clinical decision-making.

Results

A total of 200 patients were included in the study to assess
the association between body mass index (BMI) and
anterior abdominal wall hernias. The mean age of the
participants was 52.36 £ 15.81 years, with ages ranging
from 24 to 80 years. The mean BMI was 29.13 + 4.48
kg/m?, ranging from 16 to 38 kg/m?. Among the study
population, 135 (67.5%) were female and 65 (32.5%) were
male.

Of the total participants, 24 (12%) were diagnosed with
anterior abdominal wall hernias. Paraumbilical hernias
were the most frequently observed type (13 cases, 6.5%),
followed by umbilical hernias (6 cases, 3.0%), incisional
hernias (3 cases, 1.5%), and epigastric hernias (2 cases,
1.0%). The majority of hernia cases were identified in
female patients (19 cases, 14.07%) compared to male
patients (5 cases, 7.69%), but the difference was not
statistically significant (p = 0.1944). A higher prevalence
of hernias was noted among obese individuals (11 cases,
9.32%) compared to non-obese individuals (13 cases,
6.5%), though this association was also not statistically
significant (p = 0.6087).

BMI (kg/m?)
29.13 £4.49
16 — 38
30.00

80

Prevalence of Different Hernia Types Among Study Participants

12

10}

Hernia Type

Figure 2: Types of Hernia Diagnosed among Participants
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Although the proportion of hernias was slightly higher in
obese individuals, the difference was not statistically
significant (p = 0.6087). A strong association was found
between hernia type and hernia occurrence (p < 0.0001),

with paraumbilical hernias being the most prevalent
(Figure 2). A significant association was found between
hernia occurrence and other medical findings (p <0.0001),
with fatty liver being the most common condition (22.0%).

Table 2: Association Between Gender, Obesity, and Hernia Occurrence

116
60

Non-Obese (BMI < 30) 71

Obese (BMI > 30) 105
176 (88.0%)

Discussion
The findings of this study reinforced the established
association between body mass index (BMI) and anterior

abdominal wall hernias, emphasizing the increased
prevalence of hernias in individuals with higher BMI and
advancing age. A total of 12% of the study participants
were diagnosed with anterior abdominal wall hernias, with
paraumbilical hernias being the most commonly observed
type. While females exhibited a higher frequency of
hernias than males, statistical analysis revealed no
significant association between gender and hernia
occurrence (p = 0.1944). Similarly, obesity was more
prevalent among patients diagnosed with hernias;
however, the difference in hernia occurrence between
obese and non-obese individuals was not statistically
significant (p = 0.6087). These findings were consistent
with previous studies that have highlighted the
multifactorial nature of hernia development, with obesity
and age playing prominent roles in the weakening of the
abdominal wall and increased intra-abdominal pressure
(12).

Several epidemiological studies have corroborated the role
of obesity in hernia formation, particularly incisional and
umbilical hernias. A study conducted in Saudi Arabia
found a significantly higher prevalence of abdominal wall
hernias in individuals with BMI >25, linking obesity to
increased intra-abdominal pressure, reduced tissue
integrity, and delayed postoperative healing (13). Another
study in Russia identified a higher incidence of hernias in
men, although it also confirmed obesity as a primary risk
factor for umbilical hernias (14). However, the present
study did not establish a statistically significant
association between gender and hernia prevalence,
differing from prior research, which has suggested a male
predominance in abdominal wall hernias. This
discrepancy could be attributed to sample size variations,
regional differences, or lifestyle factors influencing hernia
risk. Despite the observed trends, obesity remained a

Variable No Hernia Hernia Frequency (%o) p-value

Obesity Status

19 135 (67.5%) 0.1944
65 (32.5%)
11 82 (41.0%)
13 118 (59.0%) 0.6087
24 (12.0%) 200

relevant contributing factor, as previous studies have
demonstrated a greater likelihood of hernia incarceration
and postoperative recurrence in obese individuals (14).

Obesity plays a significant role in increasing intra-
abdominal pressure, which not only contributes to hernia
formation but is also implicated in adverse pregnancy
outcomes such as pre-eclampsia and oligohydramnios. A
recent study investigating the association of pre-eclampsia
with oligohydramnios using ultrasound demonstrated the
impact of vascular dysfunction and hemodynamic
alterations 1in pregnancy, conditions that are also
aggravated by high BMI (15). These findings align with
the present study, reinforcing the role of excess weight and
intra-abdominal pressure in various pathological
conditions, including hernia development and obstetric
complications. Furthermore, the shared use of ultrasound
as a non-invasive diagnostic tool in both studies highlights
its versatility in evaluating intra-abdominal pathology,
whether in detecting hernias or monitoring fetal well-
being (15).

The role of sonography in hernia diagnosis was further
substantiated by the study findings, as ultrasound
examinations effectively identified and characterized
various types of hernias. The ability of real-time
ultrasound imaging to assess hernia content, size, and
reducibility provided valuable clinical insights,
particularly in cases with ambiguous physical examination
findings. Prior research has emphasized the advantages of
ultrasound over computed tomography (CT) in evaluating
small hernias, dynamic changes, and complications such
as strangulation and bowel ischemia. However, ultrasound
examinations remained operator-dependent, requiring
expertise in differentiating hernias from other soft tissue
masses such as lipomas, desmoid tumors, or hematomas
(16). The present study acknowledged these technical
challenges but reaffirmed the utility of sonography as a
first-line imaging modality for hernia detection,
particularly in obese individuals where physical
examination alone might be insufficient.
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The study had several strengths, including its standardized
imaging protocols, rigorous data collection, and
comprehensive  statistical analysis. By employing
ultrasound as the primary diagnostic tool, the study
minimized the risk of misdiagnosis and ensured the
accurate classification of hernia types. Furthermore, the
inclusion of a diverse patient population with varying BMI
and age groups provided a broader perspective on hernia
prevalence across different demographics. However,
certain limitations were also recognized. The cross-
sectional nature of the study limited its ability to establish
causation, and the relatively small sample size may have
affected the statistical power of associations between
BMI, gender, and hernia prevalence. Additionally, the
study relied on a single-center sample, which may not
fully represent broader population trends. A multicenter
study with a larger cohort could provide more definitive
conclusions regarding the influence of BMI and other risk
factors on hernia development.

Given the increasing prevalence of obesity worldwide,
preventive strategies targeting modifiable risk factors such
as weight management and core muscle strengthening
should be emphasized to reduce the incidence of anterior
abdominal wall hernias. Regular screening in high-risk
populations, particularly through sonographic evaluation,
could aid in early detection and timely intervention,
potentially reducing the need for emergent surgical
repairs. Future research should explore the long-term
impact of BMI reduction on hernia risk and assess the
effectiveness of tailored prevention programs in reducing
hernia-related complications. A longitudinal study design
incorporating postoperative follow-up data would further
elucidate the relationship between obesity, surgical
outcomes, and recurrence rates. While the present study
contributed to the growing body of evidence on the
association between BMI and hernia occurrence, ongoing
research remains crucial in optimizing management
strategies and improving patient outcomes.

Conclusion

The study concluded that increased BMI and advancing
age were significant risk factors for anterior abdominal
wall hernias, with obesity contributing to increased intra-
abdominal pressure and structural weakening of the
abdominal wall. Although no statistically significant
association was observed between gender and hernia
occurrence, paraumbilical hernias were the most
frequently identified type. The findings underscored the
importance of weight management and early sonographic
screening in high-risk populations to mitigate hernia
incidence and complications. Given the rising global
burden of obesity, integrating preventive healthcare
measures and early diagnostic strategies could play a
pivotal role in reducing hernia-related morbidity and
improving patient outcomes.
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