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Abstract
Introduction
Inguinal hernia, paraumbilical hernia and incisional hernias 

are common abdominal wall hernias encountered in surgical 

practice. Smoking, straining during micturition and/or 

defaecation, heavy manual work, chronic obstructive airway 

disease and obesity are some of the recognized predisposing 

factors for abdominal wall hernias in adults.

Objective
The study aims to estimate the prevalence of the common 

predisposing factors of abdominal hernias among adults of 

both genders.

Methodology
This is an institutional-based cross-sectional analytic study 

carried out in adult patients with abdominal hernias registered 

at a surgical clinic, Teaching Hospital, Jaffna, from January 

2018 to December 2020. Interviewer administered 

questionnaire was used to collect the data from the patients. 

Data were analyzed by Statistical Package for Social Sciences 

version 2 1. 5% was used as a significance level.

Results 
Among the 218 patients, 119 patients [54.6%] had an inguinal 

hernia, 80 [36.7%] had a paraumbilical hernia and 19 [8.7%] 

had an incisional hernia. 36 [16.5%] patients did not have any 

of the predisposing factors whereas 80 [36.7%] patients had a 

single predisposing factor and the remaining 102[46.8%] 

patients had multiple predisposing factors. 58 [26.6%] had the 

habit of smoking. 43 patients [19.8%] gave a history of 

straining during defecation and/or micturition and 49 patients   

[22.5%] suffered from chronic obstructive airway diseases. 

98 patients [45.0%] were heavy manual workers and 98 

[45.0%] were obese.
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Conclusion
The prevalence of predisposing factors in each type of 

abdominal wall hernias varies. However, our study reveals, 

predisposing factors such as smoking, straining during 

defecation/ micturition, heavy manual work and chronic 

obstructive airway disease were more common with inguinal 

hernia while obesity was found more in common with a 

paraumbilical hernia. Patients with inguinal hernias tend to 

influence multiple predisposing factors.

Introduction
Protrusion of a viscous or part of a viscous can take place from 

the peritoneal cavity through the weakened area or defect in 

the abdominal wall [1, 2]. These abdominal wall hernias 

account for about 15-18% of operative procedures in a 

surgical unit. Inguinal hernia, incisional hernia and 

paraumbilical hernia are common types of abdominal wall 

hernias encountered in surgical practice [3]. There are 

recognized predisposing factors to abdominal wall hernias. 

Smoking cigarettes, straining during defecation and 

micturition, heavy manual work, chronic obstructive airway 

disease [COPD] and obesity are commonly found 

predisposing factors among patients with abdominal wall 

hernias[4]. 

Obesity is classified based on Body Mass Index. Clinical 

guidelines by the Endocrine Society of Sri Lanka classified 
2obesity in Sri Lanka as BMI ≥25kgm . The prevalence of 

obesity in the Sri Lankan population was 9.2% [5, 6]. 

Identifying the prevalence of these predisposing factors 

among the types of abdominal wall hernias not only help for 

community health education about the prevention of hernias 

but is also useful to take measures to prevent recurrent 

hernias. 
 
Methodology
This is an institutional-based prospective cross-sectional 

analytic study carried out in adult patients with abdominal 

hernias registered at a surgical clinic from January 2018 to 

December 2020, to analyze the prevalence of the selected 

predisposing factors in commonly encountered abdominal 

hernias among adults of both genders.
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Adult patients, aged more than 18 years, with inguinal, 

incisional and paraumbilical hernias were included. Patients 

with combinations of these hernias, recurrent hernias and 

other types of abdominal hernias were excluded. 

Interviewer administered questionnaire was used to collect 

data. It contained biographical data of a patient, height [in 

meter] and weight [in kilogram] of the patient, type of 

abdominal hernia and the details of existing predisposing 

factors such as smoking, straining at defaecation or 

micturition, heavy manual work, and COPD. 

Body mass index was calculated by using the standard 
 2formula, BMI= weight/height . 

Those patients who were doing strenuous physical work for 

wages were considered for heavy manual work. Farmers, 

painters, welders, masons, cleaners and labourers were 

considered in this category. Those patients carrying out office 

work were not considered in this category. Teachers, bank 

staff, clerical servants and management assistants were 

considered as not performing heavy manual work.

Findings from the questionnaire were entered on an excel 

spreadsheet. The final analysis of data was carried out using 

Statistical Package for Social Sciences version 21. 

Descriptive analysis was conducted for all predisposing 

factors and each type of abdominal hernias. Fisher's exact test 

was used to determine the association of independent 

variables: predisposing factors with dependent variable; types 

of abdominal wall hernia by using the 5% significance level.
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Figure 1. Gender distribution in common types of abdominal 

wall hernia
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Results
There were 218 patients registered in the Professorial surgical 

unit with a hernia. 149 [68.3%] were males and 69 [31.7%] 

were females. The mean age was 54.07 ± 14.59 years. Among 

them 119 [54.6%] had an inguinal hernia, 80 [36.7%] had a 

paraumbilical hernia and 19 [8.7%] had an incisional hernia. 

Gender distribution in each type of abdominal wall hernia is 

shown in figure 1.

Figure 2. Prevalence of smoking among different types of 

abdominal hernias

Figure 3. Prevalence of Straining during defecation/ 

micturition among abdominal hernias
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Figure 4.  Prevalence of COPD among different types of 

abdominal hernias

Figure 6.  Prevalence of obesity among different types of 

abdominal hernias
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Figure 5. Prevalence of Heavy Manual Work among different 

types of abdominal hernias

Table 1. Summary of predisposing factor prevalence among 

different types of abdominal hernias

Prevalence of selected predisposing factors in patients with 

incisional hernia, inguinal hernia and paraumbilical hernia 

are shown in figures 2-6.

Among the 218 patients with abdominal hernias, 36 [16.5%] 

patients did not have any of the predisposing factors. 58 

[26.6%] had the habit of smoking. 43 [19.8%] patients gave a 

history of straining for defecation/micturition and 49 patients 

[22.5%] were suffering from chronic obstructive airway 

diseases. 98 patients [45.0%] were heavy manual workers and 

98 [45.0%] were obese.

Among the patients with a hernia who had a smoking habit 

most of them [67.2%] had an inguinal hernia and only a few 

[5.2%] had an incisional hernia which is noticeable in figure 

2. Patients who had straining for defecation/micturition rarely 

[7%] were found to have incisional hernia while they 

frequently [58.1%] had an inguinal hernia, as illustrated in 

figure 3. COPD patients had an equal chance [44.9%] of 

developing inguinal and paraumbilical hernias but only 

10.2% of them had an incisional hernia [Figure 4]. Heavy 

manual work is one of the important predisposing factors for 

hernia, which showed a significant difference with the type of 

abdominal wall hernia in our study [Fisher's exact test, 



prevalence in other studies.  

Considering gender distribution of abdominal wall hernias, 

inguinal hernias had a male: female ratio of 12.2:1 whereas 

paraumbilical hernia had a male: female ratio of 1:1.3 in this 

study [Figure 1]. A similar kind of gender distribution has 

been reported in studies from Pakistan and India [3, 8]. 

Smoking increases the risk of developing hernias fourfold [9]. 

Smoking reduces collagen synthesis, decreases the ratio of 

type I to type III collagen and it also increases the connective 

tissue degradation by reducing the inhibitor activity of anti-

protease activity [10].  Smoking was a predisposing factor for 

58 [26.6%] patients with abdominal wall hernias among them 

39 patients presented with inguinal hernia. Sorensen LT et al 

demonstrated the association of smoking with inguinal hernia 

recurrence [11]. 

Straining during defecation and micturition, COPD and 

heavy manual work, cause increased intra-abdominal 

pressure. The increased intra-abdominal pressure can bring 

about secondary changes in tissue fibroblast. Thus the 

increased intra-abdominal pressure produces areas of 

weakness in the anterior abdominal wall resulting in 

abdominal wall hernias [10].  

Predisposing factors causing increased intra-abdominal 

pressure had varying degrees of impact over the common 

types of abdominal wall hernias. Heavy manual work was 

found to have a significant difference with abdominal wall 

hernias [p= 0.0001] in this study. Many patients registering 

themselves in hospital surgical clinics are from a low socio-
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p-value: 0.0001]. Considering all the patients who performed 

heavy manual work, most of them [79%] had an inguinal 

hernia, only 21% of them had a paraumbilical hernia and none 

of them developed an incisional hernia, as evidenced in Figure 

5. The predisposing factor obesity showed a significant 

difference with the type of abdominal wall hernia [Fisher's 

exact test, p-value: 0.0001]. Moreover, out of all obese 

patients with an abdominal hernia, a higher percentage 

[60.2%] of them comprised of paraumbilical hernia and only a 

few [11.2%] of them comprised of incisional hernia, which is 

exemplified in Figure 6.

More than one predisposing factor was found in 102 patients 

[46.8%] with abdominal wall hernias. More male than female 

patients with abdominal wall hernias had more than two 

predisposing factors. Patients with inguinal hernia had more 

predisposing factors compared to patients with other types of 

abdominal wall hernias.

Discussion 
The mean age of this study group with abdominal hernias was 

54.07± 14.59 years. In India, the majority of abdominal hernia 

patients were found in the 41-50 years age group [7]. The 

highest incidence of inguinal hernia was found in the 51-60 

years age group in Pakistan [3].149 [68.3%] of abdominal 

wall hernias were found in males. Many of the males are 

breadwinners of their families and do heavy manual work. 

Smoking habit is almost exclusively found in males in our 

culture. Abdominal strain during micturition, a manifestation 

of prostomegaly, increases with age. As such males develop 

abdominal wall hernias more than females [7, 8, 4]. 

Considering the prevalence of each of the common types of 

abdominal wall hernias in the loco-regional countries, the 

inguinal hernias are the most common type of abdominal 

hernia, followed by a paraumbilical hernia and incisional 

hernia [Table 3]. While this overall pattern of prevalence of 

each hernia type remains the same globally, it is interesting to 

note that the prevalence of paraumbilical hernia [35.7%] in 

this study [in Jaffna] is slightly higher when compared to its 

Table 2. Combination of predisposing factors among gender and types of abdominal wall hernias 

Table 3. Prevalence of common abdominal hernia types in different 



economic background. They have increased physical 

activities during their work resulting in increased intra-

abdominal pressure. Vijayakumar S et al described a higher 

incidence of bilateral inguinal hernia among patients with 

chronic cough and heavy weight lifting [7]. 

Increased intra-abdominal fat deposition in obesity causes 

increased intra abdominal pressure and exerts tension on the 

midline aponeurosis. The weight of excess fat deposited in the 

subcutaneous tissue in obesity exerts downward traction on 

the aponeurosis above the umbilicus. This changes the pattern 

of decussation of fibres around the umbilicus. The weakened 

area thus produced allows the appearance of a paraumbilical 

hernia [12, 13]. 

Ninety eight [45.0%] patients with abdominal wall hernia 

were obese. Obesity was found to have a significant 

difference with abdominal wall hernias [p= 0.0001] in this 

study. Out of 98 obese patients, 59 patients had an 

accompanying paraumbilical hernia. Ali S et al reported 

increased BMI as a significant predisposing factor for 

paraumbilical hernia [14]. Lau B et al pointed out the 

increased risk of incarceration of non-inguinal abdominal 

wall hernias with increasing BMI of patients [15]. The risk of 

hernia recurrence and postoperative complications are more 

with obesity [16]. Interestingly, lower incidences of inguinal 

hernias were reported with increasing BMI [17]. It has been 

suggested that pre peritoneal and intra abdominal fat can 

function as a barrier to prevent herniation across the inguinal 

hernia defects [18]. 

Pathogenesis of incisional hernia is influenced not only by 

patient-related factors and by biological factors, but also by 

surgery-related factors. The surgery-related predisposing 

factors are emergency surgeries, laparotomy for peritonitis, 

type of abdominal incisions, a technique used to close 

incisions and wound infections [10]. These predisposing 

factors were not included in this research study, which may be 

a limitation of this study. When the analysis was considered, 

the predisposing factors [independent variables] had few or 

no observations for incisional hernia [dependent variable] in 

this study. So, Fisher's exact test was used instead of the Chi-

square test as reported in the literature for the method of 

analysis, [19].

Inguinal hernia is potentially protected by obesity to become 

clinically visible. So, an inguinal hernia is not a frequent 

accompaniment of obesity. On the other hand the results of 

our study as well as from findings of studies in literature, it 

seems obvious that paraumbilical hernia is a frequent 

accompaniment of obesity. Furthermore, it should also be 

noted that nearly half of the patients with abdominal wall 

hernias are influenced by more than one predisposing factor. 

So, an active search for possible predisposing factors in 

patients with abdominal wall hernia is important for their 

optimal management. 

Conclusion 
The prevalence of predisposing factors in each type of 

abdominal wall hernias varies. However, our study revealed 

that predisposing factors such as smoking, straining during 

defecation/ micturition, heavy manual work and chronic 

obstructive airway disease were more common with inguinal 

hernia while obesity was found more in association with a 

paraumbilical hernia. Patients with inguinal hernias tend to be 

associated with  multiple predisposing factors.
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