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Abstract:  
Background: Inguinal hernia is one of the most common surgical conditions in the world with a high prevalence 
in India, more so in elderly men and those with physically strenuous occupations. Even though highly prevalent, 
not much is known regarding its regional and clinical and demographic pattern. 
Objective: The aim of this study was to study the demographic profile, clinical presentation, and risk factors in 
inguinal hernia patients in a tertiary care center. 
Methodology: A prospective, observational study was conducted from December 2017 to January 2019 at Patna 
Medical College and Hospital, Bihar. A total of 90 patients diagnosed with primary inguinal hernia were evaluated 
based on inclusion/exclusion criteria. Data on age, sex, occupation, clinical symptoms, pain severity (via Visual 
Analogue Scale), and hernia type were collected and statistically analyzed using descriptive and inferential 
methods. 
Results: More than half of the patients (41.1%) were ≥50 years, confirming age to be the most significant risk 
factor. The occupation survey revealed high incidence in agriculturists (26.7%), official workers (23.3%), and 
labourers (14.4%). Swelling was present in all patients (100%), and 36.7% of them also presented with pain, 
which was predominantly mild to moderate. Indirect hernias were the most prevalent (61.1%), followed by direct 
(31.1%) and combined (7.8%) hernias. 
Conclusion: This research creates a strong correlation of increasing age, work stress, and prevalence of inguinal 
hernias. Indirect hernia was most frequent. These results form the foundation for focused screening and prompt 
surgery to prevent complications. 
Keywords: Age-Related Prevalence, Clinical Profile, Demographic Characteristics, Indirect Hernia, Inguinal 
Hernia, Occupational Risk, Tertiary Care Hospital, VAS Score. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited.

Introduction 

Inguinal hernia is one of the most frequent surgical 
ailments to be addressed in general surgery world-
wide. Inguinal hernia repair is one of the most com-
mon elective procedures performed in tertiary care 
centers in India, in particular. Hernias overall have 
an effect on about 15–20% of the population, and 
out of these, inguinal hernias contribute considera-
bly to the surgical burden. In India, approximately 
1.5 to 2 million inguinal hernias exist, and this 
makes the public health significance of this ailment 
highly relevant in the demographic landscape of the 
nation [1]. Epidemiological statistics always report 
a large gender disparity in the incidence of inguinal 
hernias with a predominance in men. Nearly 90% of 
all repairs of inguinal hernias are performed in men, 
and 70% of repairs of femoral hernias are performed 
in females. Lifetime risk of having an inguinal her-
nia has been estimated at 27% in men and only 3% 

in women, and this is because of anatomical and 
physiological reasons [2].  

Age is the determining factor in the pathogenesis of 
inguinal hernia. The disease follows a bimodal pat-
tern with peaks in early infancy and again in the later 
adult decades, more specifically after the fourth dec-
ade in men [3,4]. Femoral hernias continue to be 
more common in women, but inguinal hernias con-
tinue to be about five times more common. Of the 
two principal types—indirect and direct—indirect 
inguinal hernia is more commonly seen in both 
sexes. In men, the indirect-to-direct inguinal hernia 
ratio is roughly 2:1 [5]. This is a reflection of the 
underlying embryological and anatomical differ-
ences in the inguinal canal between the sexes. The 
classification of inguinal hernias is mainly deter-
mined by the anatomical relationship to surrounding 
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structures like the inferior epigastric vessels and the 
femoral ring. Direct hernias, for example, protrude 
medially within Hesselbach's triangle, while indirect 
hernias protrude laterally and exit through the deep 
inguinal ring. Femoral hernias, less frequent, occur 
more commonly in women and exit through the fem-
oral ring, lateral to the pubic tubercle. Various clas-
sification systems, such as the Nyhus, European 
Hernia Society, and Zollinger's classification, pro-
vide specific diagnostic criteria for groin hernias, 
making appropriate surgical planning easier. 

Clinically, inguinal hernias classically present as a 
palpable mass in the groin that becomes greater on 
straining or standing and may reduce or even be-
come zero when the patient is recumbent. Pain or 
tenderness in the groin may be present but is less 
common. Some patients will present with associated 
symptoms of change in bowel habit or urinary symp-
toms. Complex presentations such as irreducibility, 
bowel obstruction, or strangulation are surgical 
emergencies and require emergency treatment. His-
tory of the whole patient, reducibility, and previous 
complications are significant in preoperative assess-
ment [6]. 

The aetiology of inguinal hernia also varies with age 
of presentation. Children present more commonly 
with congenital inguinal hernias due to failure of 
obliteration of the processus vaginalis, offering a lo-
cation for herniation. Yet, a patent processus 
vaginalis (PPV) alone is not sufficient to precipitate 
a hernia, and other conditions like raised intra-ab-
dominal pressure or tissue weakness are also neces-
sary to result in the condition. Adult-onset inguinal 
hernias, conversely, are acquired and are multifacto-
rial in aetiology. Environmental, occupational, and 
genetic factors all have participatory roles to play in 
their development. Heavy lifting at work, chronic 
cough, or constipation raises intra-abdominal pres-
sure and puts individuals at risk for hernia for-
mation. Stunningly, obesity, once thought of as a 
risk factor with a rise in abdominal pressure, has an 
inverse relationship with inguinal hernia occurrence 
in some studies [7]. Overweight and obese patients 
are actually at reduced risk for developing an ingui-
nal hernia, perhaps because of increased preperito-
neal fat that cushions the sites of hernia development 
or reduced physical activity that lowers strain. 

Considering the common occurrence of inguinal 
hernia in the practice of surgery, limited data regard-
ing the demographic and clinical profile of operated 
cases in India, particularly from large tertiary cen-
ters, are present. Such data are crucial for disease 
pattern analysis, health care planning, and optimiz-
ing outcomes of surgery. Keeping this in mind, the 
present study was conducted to bridge this lacuna by 
assessing the demographic profile, clinical presenta-
tion, and risk factors of inguinal hernias in operated 
cases from a tertiary-level hospital in north India. 
For this, a hospital-based observational study was 

conducted to identify current trends and provide re-
gion-specific information that can be utilized for op-
timization of preventive and curative strategies in 
the treatment of inguinal hernia. Through the de-
tailed documentation of the clinical profile of such 
patients, the study contributes to the current body of 
knowledge of this common but multicausal condi-
tion, and finally, it benefits surgeons and health 
planners in optimizing the provision of care to such 
patients. 

Methodology 

Study Design: This was a prospective, non-random-
ized, single-center observational research aimed at 
assessing the demographic and clinical characteris-
tics of patients diagnosed with inguinal hernia.  

Study Area: The research was carried out in the sur-
gical Department of General Surgery, Patna Medical 
College and Hospital, Patna, Bihar, India. The insti-
tution serves as a referral centre and caters to a di-
verse population from neighboring districts, offering 
an ideal setting to study various presentations of in-
guinal hernia. 

Study Duration: The study was conducted over the 
period from December 2017 to January 2019. Dur-
ing this period, all patients presenting with signs and 
symptoms suggestive of inguinal hernia were evalu-
ated for inclusion in the study.  

Sample Size: All eligible patients diagnosed with 
primary inguinal hernia who presented to the surgi-
cal outpatient department during the study period 
were included. The final sample size was 90 based 
on the total number of such patients meeting the in-
clusion and exclusion criteria over the defined dura-
tion.  

Inclusion Criteria 

• All individuals diagnosed with primary inguinal 
hernia who visited the surgical outpatient de-
partment and were scheduled for surgery during 
the study period. 

Exclusion Criteria 

• Patients with recurrent or incarcerated inguinal 
hernia 

• Patients with mental disorders, physical or im-
paired cognitive function 

• Individuals using daily analgesics for other ill-
nesses 

• Patients with a history of prior groin surgery 
• Refusal to provide informed consent 

Procedure: All the patients with a past history of 
swelling in the groin, whether painful or not, were 
subjected to a clinical assessment by an experienced 
medical practitioner. After a clear description of the 
study protocol with a promise of confidentiality, de-
mographic information like occupation, name, age, 
gender, socioeconomic status, and residence address 
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were systematically documented. A comprehensive 
clinical history was elicited to include the onset and 
character of symptoms, associated pain, and comor-
bidities like diabetes, hypertension, and chronic res-
piratory disease. Preoperative groin pain was as-
sessed with the Visual Analogue Scale (VAS), 
which enabled patients to score their pain on a 0 to 
10 scale. Pain levels were graded based on the VAS 
assessment as Nil (score = 0), Mild (1–3), Moderate 
(4–6), and Severe (>6). Surgical procedures were 
carried out for all the patients following established 
hospital procedures, and relevant intraoperative 
findings were noted. 

Data Collection: Data were collected on a pretested 
proforma to maintain uniformity during the record-
ing of variables. Demographic information like age, 
sex, occupation, and address were recorded after 
taking consent. Presenting symptoms and symptom 
duration were recorded along with comorbid disease 
history. Correct evaluation of groin pain was done 
using the Visual Analogue Scale (VAS), which pro-
vided standardized measurement of pain intensity. 
Trained staff collected data under the guidance of 
the principal investigator.  

Statistical Analysis: All the data collected were in-
put into a spreadsheet and analyzed statistically. 

Descriptive statistics were used to describe the data, 
with categorical variables like gender, pain catego-
ries, and occupation described in terms of frequency 
and percentage. Continuous variables like age were 
described in terms of mean values. The chi-square 
test was used to investigate associations between 
categorical variables, for instance, the relationship 
between pain severity and patient demographics. 
The level of statistical significance was a p-value of 
0.05 or less. The analysis was done using standard 
statistical packages like SPSS or Microsoft Excel, 
thus ensuring reliability in interpretation of data. 

Result 

Table 1 demonstrates the age distribution of study 
participants diagnosed with inguinal hernia. The 
highest percentage of patients belonged to the age 
group of 50 years and above, comprising 41.1% of 
the total sample, indicating a higher prevalence in 
older individuals. This was followed by the age 
groups of 41–50 years (18.9%) and 21–30 years 
(20.0%). Participants aged 31–40 years represented 
13.3%, while the youngest group, under 20 years of 
age, accounted for only 6.7%. The data suggests a 
clear age-related trend, with the risk of inguinal her-
nia increasing significantly in the aging population.

 
Table 1: Age distribution of study participants 

Age group (Years) N Percentage 
50 and above 37 41.10% 
41–50 17 18.90% 
31–40 12 13.30% 
21–30 18 20.00% 
< 20 6 6.70% 
Total 90 100% 

 
Fig. 1 shows the occupational distribution of study 
participants revealed that the majority were involved 
in agriculture, accounting for 26.7% of the total. 
This was followed by official workers, who com-
prised 23.3% of the participants. Labourers made up 
14.4%, while vendors constituted 13.3%. Students 
represented 15.6% of the study group, indicating a 

notable proportion of younger individuals. The 
smallest group was housewives, contributing 6.7% 
to the overall sample. This distribution suggests that 
inguinal hernia is prevalent across a wide range of 
occupational backgrounds, with a higher occurrence 
among individuals engaged in physically demanding 
or active professions.
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Table 2 explores the clinical presentation of inguinal 
hernia among the study participants. Swelling was 
the most common and universal symptom, observed 
in all 90 patients (100%), emphasizing it as the hall-
mark sign of inguinal hernia. Additionally, 36.7% of 
the patients (33 out of 90) also reported pain along 

with swelling, indicating that a significant propor-
tion experienced discomfort in association with the 
hernia. These findings highlight that while swelling 
is a consistent presenting feature, pain is a variable 
symptom that may accompany the condition in a 
considerable number of cases.

 
Table 2: Clinical presentation of Inguinal Hernia 

Symptoms Number of Patients Percentage 
Swelling 90 100% 
Pain with swelling 33 36.70% 

 
Table 3 represents the severity of pre-operative pain 
assessed using the Visual Analogue Scale (VAS) 
among the 33 patients who reported pain. Mild pain 
was the most commonly reported, seen in 18 patients 
(54.5%), while moderate pain was noted in 15 

patients (45.5%). None of the patients reported se-
vere pain pre-operatively. This indicates that alt-
hough a significant number of patients experienced 
discomfort, it was generally of mild to moderate in-
tensity prior to surgery.

 
Table 3: Number and percentage of patients in each grade (Pre-op Pain VAS, N = 33) 

Pre-operative Pain Score Number of Patients Percentage 
Moderate 15 45.50% 
Mild 18 54.50% 
Total 33 100% 

 
Table 4 displays the distribution of inguinal hernia 
types among the study participants. Indirect inguinal 
hernia was the most prevalent, found in 55 patients 
(61.1%), followed by direct hernia in 28 patients 
(31.1%). A smaller proportion, 7 patients (7.8%), 

had both direct and indirect hernias. These findings 
align with known epidemiological trends, where in-
direct hernias are more common, particularly due to 
congenital factors and anatomical weaknesses in the 
inguinal canal.

 
Table 4: Number of patients with each type of hernia 

Type of Hernia Number of Patients Percentage 
Both 7 7.80% 
Direct 28 31.10% 
Indirect 55 61.10% 
Total 90 100% 

  

26.70%

15.60%

6.70%13.30%

23.30%

14.40%

Occupation

Agriculture

Student

Housewife

Vendors

Official workers

Labourers
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Discussion 

The present research was carried out with the intent 
to analyze the demographic and clinical profile of 
inguinal hernia patients in a tertiary care hospital. 
The data collected from 90 participants yielded sig-
nificant trends in the parameters of age, occupation, 
clinical symptoms, pain intensity, and the types of 
hernias. 

Age distribution revealed that the condition was pre-
dominantly seen in the elderly. The majority of pa-
tients (n = 37; 41.10%) were 50 years and older, in-
dicating that older age is a significant risk factor for 
inguinal hernia. This finding is in line with the com-
mon fact that with increasing age, the musculature 
of the abdominal wall becomes weaker with the re-
sultant development of hernia. The second most af-
fected age group was 21–30 years with 18 patients 
(20.00%), followed by 41–50 years (n = 17; 
18.90%), 31–40 years (n = 12; 13.30%), and below 
20 years (n = 6; 6.70%). This trend is typical of a 
bimodal distribution, with the young and the old be-
ing more commonly involved, possibly due to the 
several etiological factors such as congenital weak-
ness in the young and acquired degeneration of the 
old. 

Kingsnorth and LeBlanc (2003) had established that 
inguinal hernia incidence increases with age, pre-
dominantly in males above 50 years, and had ex-
plained it because of progressive tissue elasticity 
loss and weakening of the transversalis fascia [8]. 
Likewise, the Turkish retrospective study by Ku-
lacoglu et al. (2012) also concluded that patients 
aged more than 50 years predominated as close to 
45% of inguinal hernia, once again emphasizing age 
as a critical factor [9].  

The second highest prevalence rate in our research 
was 21–30 years (20%), which is somewhat diverg-
ing from research that commonly shows a more 
gradual slope from young to old adult years. But 
physical or professional stress can be the reason for 
the early peak. To verify this, Basimbe et al., (2013) 
in research of a tertiary care center in India found a 
high prevalence (22%) of inguinal hernia in the age 
group 20–30 years and attributed it to hard labor oc-
cupations and heavy lifting [10]. This suggests that 
occupational and lifestyle factors can be the reason 
for an earlier peak in populations. 

Occupational history-wise, a considerable percent-
age of patients had physically strenuous occupa-
tions. Agricultural labourers constituted the most 
noteworthy occupational group (n = 24; 26.70%) 
followed by official employees (n = 21; 23.30%) and 
labourers (n = 13; 14.40%). All these occupations 
involve strenuous exercise, lifting, or standing for 
long hours—all of which are well-established to in-
crease intra-abdominal pressure, a major risk factor 
in hernia formation. Notably, 14 cases were students 
(15.60%), possibly pointing towards congenital or 

lifestyle factors such as bad posture or sedentary life. 
Vendors (n = 12; 13.30%) and housewives (n = 6; 
6.70%) comprised small percentages, further sub-
stantiating the role of occupational stress in hernia 
etiology. Svendsen et al. (2013) [11] concluded that 
over 60% of inguinal hernia patients in their series 
were involved in manual or physically strenuous oc-
cupations, with farmers and wage labourers being 
most affected. 

Similarly, Ashindoitiang et al. (2012) in Nigerian 
studies reported significant levels of inguinal her-
nias in farmers and laborers and how the occupa-
tional stress compromised the integrity of the ab-
dominal wall [12]. Their findings confirm that long-
term exposure to heavy lifting and absence of ergo-
nomic practice, as normally found in agriculture and 
construction industry, predisposes to hernia, partic-
ularly in low-resource settings where prevention 
measures are not available. 

Clinical, all 90 patients (100%) presented with 
swelling in the groin region, a classical sign of in-
guinal hernia. Pain was noticed by only a subset of 
patients (n = 33; 36.70%) in conjunction with the 
swelling. This indicates that several patients have 
painless hernia, which will result in delay in diagno-
sis and treatment until the hernia enlarges or be-
comes complicated. In those presenting with pain, 
the majority (n = 18; 54.50%) had mild pain on the 
Visual Analogue Scale (VAS), while 15 patients 
(45.50%) had moderate pain. These findings high-
light the often-insidious symptomatology of ingui-
nal hernias, reinforcing the importance of routine 
physical examination for early detection. 

Similar trends have also been identified by Jenkins 
and O'Dwyer (2008) in a report that a high propor-
tion of patients with inguinal hernias are either 
asymptomatic or mildly symptomatic and thus have 
delayed surgical repair [13].  

The incidence of mild to moderate pain in complain-
ers also concurs with the results of a prospective 
study by Bay-Nielsen et al. (2001), which assessed 
hernia symptoms in Danish men and concluded that 
almost 60% of hernia patients complained of no or 
minimal discomfort, severity of pain was seldom the 
leading presenting complaint [14]. Mild sympto-
matology is usually in conflict with the common im-
pression of hernias as extremely painful, which 
might lead to underreporting and diagnostic delay. 

Regarding the nature of hernia, indirect inguinal her-
nias were predominant, involving 55 patients 
(61.10%). This conforms with global epidemiologi-
cal data that indirect hernias are prevalent, especially 
in men, due to persistence of the processus vaginalis. 
Direct hernias were present in 28 patients (31.10%), 
while 7 patients (7.80%) had both. The prevalence 
of indirect hernias might also be due to anatomical 
vulnerabilities of the inguinal canal and the fact that 
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they can occur in all ages, particularly in young 
adults. 

Our findings are in line with those of Chen et al. 
(2009), who carried out a population-based study in 
Saudi Arabia and found that indirect hernias ac-
counted for approximately 63% of all inguinal her-
nias, followed by those that were direct (30%) and 
combined (7%), and very much like our pattern [15]. 
Similarly, a Nigerian study by Adesunkanmi et al. 
(2000) found indirect hernias in 68% of their male 
patients, and they were caused by congenital malfor-
mations and increased intra-abdominal pressure sec-
ondary to physical activity [16].  

The relatively lower prevalence of direct hernias 
(31.10%) in the present study is in line with their 
typical presentation in elderly age groups due to the 
acquired weakness of the posterior inguinal canal 
wall, particularly of the transversalis fascia. Direct 
hernias, as per WJ et al. (1961) have a tendency to 
occur in later life and also are closely related to con-
ditions like aging, chronic cough, constipation, or 
prostatic hypertrophy, which lead to elevated intra-
abdominal pressure in the long term [17]. 

The occurrence of indirect and direct hernias coex-
istent in 7.80% of the patients (pantaloon hernias) is 
also as seen in other tertiary institutions. For in-
stance, Mittal et al. (2008) have reported a 9% oc-
currence of mixed hernias among their Indian pa-
tients and indicated that such cases are most likely 
to be seen in older patients with long-standing his-
tory of hernia and should be treated with care during 
surgery [18]. 

In general, the study indicates that inguinal hernias 
are most common among the elderly and those with 
physically demanding professions. Clinical presen-
tation is almost uniform with swelling being the 
cross-cutting symptom, but pain varies in intensity. 
Indirect hernias are more common than direct or 
mixed hernias. The findings present the sobering 
picture of the demographic and clinical profile of in-
guinal hernia patients and can be of useful service to 
clinicians for early detection and focused interven-
tion plans. 

Conclusion 

The demographic and clinical profile of patients di-
agnosed with inguinal hernia study identified the 
condition to be more frequent in elderly and those 
with physical labor occupations. Many of the pa-
tients were from agricultural and hard labor back-
grounds, indicating occupational stress as a causa-
tive factor. Clinically, all patients had swelling, and 
a significant percentage also had pain, with most be-
ing of mild severity. Indirect hernia was found to be 
the most frequent type, followed by direct and com-
bined types. The findings highlight the importance 
of age, occupation, and clinical presentation in the 
distribution and character of inguinal hernias, 

providing insight into early detection and targeted 
interventions. 
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