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Abstract 
Hernias impose significant economic and physical burdens on patients, with inguinal hernias commonly linked to risk factors 
such as increased abdominal pressure, weak abdominal muscles, straining during defecation, heavy lifting, obesity, and 
pregnancy. This study aims to evaluate the prevalence of various types of inguinal hernias and identify associated risk factors in 
the southern Karnataka region. The study aimed to analyze the demographic characteristics of patients diagnosed with inguinal 
hernias. This is a retrospective study involving 160 cases reviewed at the NIUM Hospital. Data were collected from medical 
records and analyzed using SPSS software version 17 for Windows. The majority of patients (43.1%) were aged 41-60 years, 
with 98.1% being male. Common risk factors included heavy weight lifting (33.8%), benign prostate hypertrophy (28.8%), and 
abdominal muscle weakness (25.6%). Less common factors were smoking (32.5%), diabetes (11.9%), and family history (4.4%). 
Most hernias were indirect (69.8%) and on the right side (67.6%). Elective surgeries (94.4%) were more common than emergency 
procedures (5.6%), with open hernioplasty being the main operation (96.6%). Some patients had open herniorrhaphy (2.7%), 
and pediatric patients underwent open herniotomy (0.7%). These findings offer key insights into demographic trends, risk factors, 
and surgical outcomes of inguinal hernias, serving as a valuable reference for future research on their epidemiology and 
management. 

 

Abstrak 
Hernia memberikan beban ekonomi dan fisik yang signifikan pada pasien, dengan hernia inguinalis yang umumnya dikaitkan 
dengan faktor risiko seperti peningkatan tekanan perut, otot perut yang lemah, mengejan saat buang air besar, mengangkat 
beban berat, obesitas, dan kehamilan. Penelitian ini bertujuan untuk mengevaluasi prevalensi berbagai jenis hernia inguinalis 
dan mengidentifikasi faktor risiko terkait di wilayah Karnataka selatan. Penelitian ini bertujuan untuk menganalisis karakteristik 
demografi pasien yang didiagnosis dengan hernia inguinalis. Ini adalah penelitian retrospektif yang melibatkan 160 kasus yang 
ditinjau di Rumah Sakit NIUM. Data dikumpulkan dari rekam medis dan dianalisis menggunakan perangkat lunak SPSS versi 17 
untuk Windows. Mayoritas pasien (43,1%) berusia 41-60 tahun, dengan 98,1% laki-laki. Faktor risiko yang umum termasuk 
angkat berat (33,8%), hipertrofi prostat jinak (28,8%), dan kelemahan otot perut (25,6%). Faktor yang kurang umum adalah 
merokok (32,5%), diabetes (11,9%), dan riwayat keluarga (4,4%). Sebagian besar hernia tidak langsung (69,8%) dan di sisi 
kanan (67,6%). Operasi elektif (94,4%) lebih sering dilakukan daripada prosedur darurat (5,6%), dengan hernioplasti terbuka 
sebagai operasi utama (96,6%). Beberapa pasien menjalani herniorrhaphy terbuka (2,7%), dan pasien anak menjalani 
herniotomi terbuka (0,7%). Temuan ini memberikan wawasan penting mengenai tren demografi, faktor risiko, dan hasil 
pembedahan hernia inguinalis, yang berfungsi sebagai referensi berharga untuk penelitian di masa depan mengenai 
epidemiologi dan penanganannya.  
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INTRODUCTION 
The prevalence of inguinal hernias varies significantly 

across different regions globally, with notable trends observed in 

Asia and India. Globally, inguinal hernias account for 

approximately 75% of all abdominal wall hernias, with a lifetime 

risk of 27-43% in men and 3-6% in women (Silfhout et al., 2022). 

The Global Burden of Disease Study indicates that inguinal 

hernias represent a substantial portion of the disease burden, with 

significant variations in incidence and prevalence across regions 

(Ma et al., 2023). 

In Asia, the prevalence of inguinal hernias is particularly 

high. For instance, a study reported a prevalence of 21.8% in 

India, with estimates suggesting that around 1.5 to 2 million 

individuals are affected (Almunifi et al., 2024). Inguinal hernias are 

more common among manual laborers and those engaged in 

strenuous physical activities, which is consistent with findings from 

various studies highlighting occupational risk factors (KS & Rao, 

2021; Domingo & Nel, 2023). In India, the annual incidence of 

inguinal hernias is estimated at 1,957,850 cases, underscoring the 

public health significance of this condition (Nagula, 2021). Overall, 

the high prevalence of inguinal hernias in these regions 

necessitates effective management strategies to address the 

associated health and economic burdens. 

Inguinal hernias represent a prevalent surgical condition, 

particularly among adults, with a lifetime risk of approximately 

27% in men and 3% in women (Vasu, 2020). They are classified 

into direct and indirect types based on their anatomical 

presentation, with indirect hernias being more common (Pîrvu et 

al., 2022; Wu et al., 2022). The condition arises from a weakness 

in the abdominal wall, leading to the protrusion of intra-abdominal 

contents through the inguinal canal (Mohtasib et al., 2023). Elderly 

individuals are particularly susceptible, with a prevalence rate of 

around 6% in this demographic (Gayathre et al., 2023). 

Complications such as incarceration and strangulation can occur 

in about 10% of cases, potentially leading to serious outcomes like 

intestinal obstruction (Gayathre et al., 2023; Ohene‐Yeboah, 

2022). Surgical repair is a routine procedure, with approximately 

800,000 repairs performed annually in the United States alone 

(Mohtasib et al., 2023). Overall, inguinal hernias are the most 

common type of hernia, accounting for a significant portion of all 

abdominal wall hernias (Alegbeleye, 2020). 

Hernias, particularly inguinal hernias, impose significant 

economic and physical burdens on individuals and healthcare 

systems. The direct costs associated with hernia treatment, 

including diagnosis, surgical procedures, and postoperative care, 

can be substantial. For instance, the annual cost of hernia 

treatment in the United States is estimated at approximately $320 

million (Serhiyovych & Pavlovych, 2021). In Sweden, the cost per 

treatment can reach up to 9060 Euros, highlighting the financial 

strain on healthcare resources (Mäkäräinen et al., 2022). 

Moreover, untreated hernias can lead to severe complications, 

such as incarceration and strangulation, which necessitate 

emergency interventions and further increase healthcare costs 

(Giordano et al., 2024). The economic impact extends beyond 

direct medical expenses; it also encompasses lost productivity 

due to prolonged recovery times and the potential for chronic pain, 

which affects quality of life (Nizar et al., 2021). In regions with 

limited access to surgical care, such as Sierra Leone, the 

prevalence of untreated hernias exacerbates the economic 

burden on families and the healthcare system (Lwin et al., 2024; 

Lindenbergh et al., 2023). Thus, addressing the management of 

hernias is crucial for improving both economic and health 

outcomes. 

The development of inguinal hernias is influenced by 

several key risk factors. Age is a significant contributor, with a 

higher prevalence observed in older adults due to factors such as 

sarcopenia, which leads to decreased abdominal wall strength 

(Kinoshita et al., 2022). Additionally, male sex is a well-

established risk factor, as men are more likely to develop inguinal 

hernias compared to women (Cengiz et al., 2020; Ohene‐Yeboah, 

2022). 

Family history also plays a crucial role, indicating a 

genetic predisposition to hernia formation (Yen et al., 2023). 

Furthermore, conditions that increase intra-abdominal pressure, 

such as chronic cough, obesity, and heavy lifting, are associated 

with a higher risk of hernia development (Melwani et al., 2020; 

Dalaf et al., 2024). Interestingly, while obesity is generally 

considered a risk factor for many health issues, some studies 

suggest that it may actually reduce the risk of inguinal hernias due 

to increased abdominal wall tension (Melwani et al., 2020; Fadista 

et al., 2021). Lastly, congenital factors, such as the presence of a 

patent processus vaginalis, can predispose individuals to hernias, 

particularly in younger populations (Watanabe et al., 2021). 

Retrospective analysis is crucial in understanding 

epidemiologic trends as it allows researchers to utilize existing 

data to identify patterns and changes over time without the need 

for prospective data collection, which can be resource-intensive. 

This method is particularly effective in evaluating long-term trends 

and outcomes, as demonstrated in studies examining dementia 

prevalence in nursing home residents, which highlighted 

significant changes in care policies over a five-year period 

(Miranda et al., 2021). Moreover, retrospective studies can reveal 

associations between risk factors and disease outcomes, as seen 

in the analysis of dermatophytosis in Tehran, where various socio-

economic and environmental factors were assessed over a 

decade (Aref et al., 2022). Such analyses can also enhance 

outbreak detection and source tracing, as illustrated by the 

integration of whole-genome sequencing in tracking Salmonella 

outbreaks (Deng et al., 2021). Furthermore, retrospective studies 

can provide insights into historical epidemiological patterns, such 

as the evolution of brucellosis in animals in China, which identified 

distinct epidemic stages over several decades (Liu et al., 2024). 

Overall, retrospective analyses are essential for informing public 

health strategies, guiding resource allocation, and shaping future 

research directions by leveraging historical data to understand 

current health challenges. 

Recent studies have examined the epidemiology, risk 

factors and surgical outcomes of inguinal hernia, particularly in 

India. A study by Agarwal et al. (2023) reported that inguinal 

hernias are more common in elderly men, with major risk factors 

such as heavy lifting (55%), irregular bowel habits (36.36%), and  
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 respiratory diseases such as chronic obstructive pulmonary 

disease (COPD). In addition, smoking and diabetes were also 

identified as significant risk factors. The study also found that 

hernias were more common on the right side (63%) and were 

mostly of the indirect type.  In addition, Sangwan et al. (2013) in 

their retrospective analysis found that out of 320 cases of 

abdominal wall hernia, inguinal hernia dominated with 77.81% of 

cases. The majority of patients were aged between 40 to 70 years, 

with a male to female ratio of 7:1. The incidence of inguinal hernia 

showed an increase with age.  Furthermore, Fatima and 

Mohiuddin (2014) reported that out of 187 patients with inguinal 

hernia, 69% were male. Most patients were aged between 31 to 

60 years, with 94% of hernia cases being unilateral and 80% being 

of the indirect type. Risk factors identified included strenuous 

physical activity and family history of hernia. 

While these studies provide valuable insights, there are 

some gaps that need to be addressed. Specific data on the 

prevalence and demographic characteristics of inguinal hernia 

patients in South Karnataka are limited. In addition, in-depth 

evaluation of risk factors such as benign prostatic hypertrophy and 

family history has not been done. Comparative analysis between 

elective and emergency surgical procedures and their long-term 

outcomes are also underrepresented in the current literature. 

Therefore, this study aims to fill the gap by providing region-

specific data, evaluating under-researched risk factors, and 

analyzing surgical trends and outcomes in South Karnataka. 

METHODS 
The study was conducted in the Department of Surgery, 

National Institute of Unani Medicine (NIUM), Bangalore, affiliated 

with Rajiv Gandhi University of Health Sciences, Karnataka, from 

October 2018 to October 2023, as a retrospective analysis. It 

included all 160 patients diagnosed with inguinal hernias in the 

surgery outpatient department during this period. Data were 

obtained from the General Surgery Operation Theatre Register 

and the Medical Record Department (MRD) and analyzed using 

SAS Version 9.2 on the per-protocol population. Statistical 

analysis described qualitative variables by frequency (%) and 

quantitative variables by mean, standard deviation, median, and 

extremes, with Kaplan–Meier estimates and Cox regressions 

summarizing hernia recurrence data. The study recorded patient 

demographics, including age, sex, risk factors, clinical 

presentation, type and side of hernia, and surgical technique. 

Based on detailed histories and clinical reviews, inguinal hernias 

were initially diagnosed, and the data were compiled into a master 

chart. The analysis of demographic and statistical data provided 

insights into the clinical characteristics and outcomes of patients 

admitted to surgical wards and undergoing hernia repair 

procedures 

RESULTS 
Table 1 presents the highest number of patients belongs 

to 41-60 years age group (43.125%). Only 8.125% patients were 

of pediatric and younger age group. Gender–98.125% of the 160 

patients were male, and 1.87% of the patients were female. 

Figure 1 illustrates that most risk factors associated 

with inguinal hernia in the present study include increased 

intra-abdominal pressure due to heavy weight lifting 

(33.75%). benign prostate hypertrophy (28.75%), chronic 

constipation (16.25%), and chronic cough /COPD (15%). 

Other common risk factors are increased abdominal wall 

muscle weakness due to older age (25.62%) and previous 

Inguinal hernioplasty (8.12%). Less common risk factors are 

smoking (32.5%), Diabetes (11.87%), positive family history 

(4.37%) and unknown (3.75%). 

Table 2 illustrates the demographic analysis of 

inguinal hernias patients in which 108 patients (67.50%) had 

a normal BMI, 39 patients (24.35%) were overweight, and 11 

patients (6.875%) had a low BMI. Merely 2 individuals, or 

1.25 percent, had a BMI greater than 30. In this current 

study, swelling was the clinical presentation in all patients. 

Groin pain with swelling was seen in 21.87% of patients. 

Period of swelling was less than one year for majority of the 

patients, while the least of them had swelling for more than 

2 years. 

In Figure 2 shows the present study 56.25% patients 

were diagnosed as indirect inguinal hernia. Only 33.125% 

patients were diagnosed as direct inguinal hernia. In certain 

instances, an inguinal hernia's direct and indi rect 

components were discovered (2.5%). In the paediatric age 

range, congenital hernias affected 13% of individuals. Right 

inguinal hernias accounted for 48.75% of the cases in the 

current study, with left hernias coming in second at 28.75% 

and bilateral hernias at 22.50%. On the basis of ultrasound 

reports, the contents of the sac were the omentum in 110 

(68.75%) patients and the small bowel in 50 (31.25%) other 

Table 1 
The Characteristics of Respondents 
  

Characteristics Total Admission Percentage (%) 

Age group (years)   

0-20 13 8.125 

20-40 37 23.125 

41-60 69 43.125 

>60 41 25.625 

Gender   

Male 157 98.125 

Female 3 1.87 
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patients. The majority of inguinal hernias in the current study 

(85.6%) were treated with tension-free open mesh 

hernioplasty. Only 8.75 percent of the patients underwent 

open herniorrhaphy. For pediatric patients (5.6%) with 

congenital inguinal hernias, open herniotomy was the 

preferred technique. 

DISCUSSION 
Inguinal hernias are influenced by several major risk 

factors, including heavy lifting, benign prostatic hypertrophy 

(BPH), and muscle weakness. Heavy lifting is widely recognized 

as a significant contributor to the development of inguinal hernias. 

Studies have shown that individuals engaged in physically 

demanding jobs that require lifting heavy objects have a higher 

incidence of inguinal hernias, with one study reporting an adjusted 

odds ratio (AOR) of 7.39 for those lifting heavy objects Kibret et 

al. (2022). This correlation is attributed to the increased intra-

abdominal pressure generated during such activities, which can 

lead to herniation through weak points in the abdominal wall (Kala 

et al., 2022). Benign prostatic hypertrophy (BPH) is another 

notable risk factor, particularly in older men. Research indicates 

that BPH is associated with an increased risk of inguinal hernia 

formation, likely due to the pressure effects of an enlarged 

prostate on the pelvic floor and abdominal wall (Yen et al., 2023). 

This condition can exacerbate the weakening of the abdominal 

muscles, further predisposing individuals to hernias. 

Muscle weakness, particularly in the abdominal wall, is a 

critical risk factor for inguinal hernias. Factors such as aging, 

genetic predisposition, and previous surgical interventions can 

contribute to muscle weakness, making individuals more 

susceptible to hernias (Patel et al., 2022; Agarwal, 2023). The 

presence of low-lying pubic tubercles and abnormal muscle 

insertions can also compromise the integrity of the inguinal canal, 

increasing the likelihood of hernia development (Purohit et al., 

2022; Rao et al., 2020). Thus, addressing these risk factors 

through lifestyle modifications and medical interventions is 

essential for preventing inguinal hernias. 

Less common risk factors for inguinal hernias, such as 

smoking, diabetes, and family history, play significant roles in the 

development and management of this condition. Smoking is 

associated with increased intra-abdominal pressure and impaired 

wound healing, which can lead to higher rates of complications 

post-surgery. Research indicates that current smokers have an 

odds ratio of 4.226 for developing surgical site infections (SSIs) 

following inguinal hernia repair, highlighting the need for smoking 

cessation programs as part of preoperative care (Du et al. 2023; 

Zhuo et al., 2020). 

Diabetes mellitus is another critical risk factor, as it is 

linked to delayed wound healing and a higher incidence of 

postoperative complications, including SSIs and hernia 

recurrence. Diabetic patients have been shown to have a 

recurrence rate of 7.8%, compared to 2.8% in non-diabetics, 

emphasizing the importance of glycemic control prior to surgery 

(Behiery et al., 2021; Mannion et al., 2021).  

Table 2 
Demographic Analysis of Inguinal Hernias 
  

Variables Number of patients Percentage (%) 

BMI   

<18.5 (underweight) 11 6.875 

18.5-24.9 (normal weight) 108 67.5 

25.0-29.9 (overweight) 39 24.375 

30.0-34.9 (obesity class I) 2 1.25 

Symptoms   

Swelling 160 100 

Pain with swelling 35 21.87 

Period of swelling   

< 1 years 93 58.125 

1-2 years 45 28.125 

>2 years 22 13.75 

Side of inguinal hernia   

Right 78 48.75 

Left 46 28.75 

Bilateral 36 22.5 

Content   

Omentum 110 68.75 

Bowel loops 50 31.25 

Procedures   

Open Herniotomy 9 5.625 

Open Herniorrhaphy 14 8.75 
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Furthermore, diabetes can complicate the surgical 

management of hernias, necessitating careful monitoring and 

potentially altering surgical approaches to minimize risks 

(Pramesti et al., 2021). Family history also contributes to the risk 

of developing inguinal hernias. Genetic predisposition can 

influence connective tissue integrity and abdominal wall strength, 

making individuals with a family history of hernias more 

susceptible (Patel et al., 2022; Hinterseher et al., 2021). 

Understanding these less common risk factors is essential for 

developing targeted prevention strategies and optimizing surgical 

outcomes for patients at higher risk. 

 Inguinal hernia cases exhibit notable similarities and 

differences when compared to previous studies conducted in 

various regions. For instance, a study by Saeed et al. reported 

that 70% of inguinal hernias were right-sided, aligning with 

findings from Balram, who noted that 62.3% were right-sided 

Melwani et al. (2020). This trend of right-sided predominance is 

consistent across multiple studies, reinforcing the anatomical 

predisposition observed globally. In a different context, Chiu et al. 

highlighted those inguinal hernias accounted for 83.08% of all 

hernias in patients with end-stage renal disease (ESRD) receiving 

dialysis, indicating a high prevalence in this specific population 

(Chiu et al., 2022). This contrasts with the general population, 

where inguinal hernias are more common among males engaged 

in heavy lifting occupations, as noted in studies from South Africa 

(Domingo & Nel, 2023). Jha and Pankaj's study further 

emphasizes the diverse types of hernias, including indirect and 

direct inguinal hernias, which are prevalent in various 

demographics (Jha & Pankaj, 2020). In contrast, Köckerling et al. 

noted that direct inguinal hernias had a higher risk of reoperation 

for recurrence compared to indirect hernias, suggesting that 

surgical outcomes may vary based on the type of hernia 

(Köckerling et al., 2019). 

Overall, while the prevalence and characteristics of 

inguinal hernias show some consistency across studies, regional 

factors such as occupational hazards, demographic 

characteristics, and underlying health conditions contribute to 

variations in incidence and outcomes. This underscores the 

importance of localized studies to inform prevention and 

management strategies tailored to specific populations. 

Inguinal hernias are more prevalent on the right side due 

to several anatomical and developmental factors. One primary 

reason is the later descent of the right testis during embryological 

development, which can lead to a higher incidence of failure in the 

closure of the processus vaginalis on the right-side Ramji (2019). 

Studies indicate that approximately 60-70% of inguinal hernias 

occur on the right side, reinforcing this anatomical predisposition 

(Mathew et al., 2022). Additionally, the anatomical position of the 

appendix contributes to the prevalence of right-sided hernias. The 

occurrence of Amyand's hernia, where the appendix is found 

within the hernia sac, is significantly more common on the right 

side due to the appendix's normal anatomical location (Nowrouzi, 

2021). This condition is rare overall, but its association with right-

sided inguinal hernias further emphasizes the anatomical factors 

at play. Moreover, various studies have consistently reported a 

higher incidence of right-sided inguinal hernias across different 

populations. For instance, a retrospective analysis found that 63% 

of patients had right-sided hernias, aligning with the literature that 

highlights this trend (Akay & Akıcı, 2020). The predominance of 

right-sided inguinal hernias is thus a multifactorial phenomenon 

rooted in embryological development, anatomical positioning, and 

consistent clinical observations  

To effectively prevent inguinal hernias, it is crucial to 

implement risk factor-based strategies that address both 

modifiable and non-modifiable risk factors. Education and 

awareness play a significant role in prevention by informing 

Figure 1 

The Percentage of Risk Factors for Inguinal Hernia 

 

 

 

 

  

 

Figure 2 

Percentage of Types of Inguinal Hernia   
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individuals about common risk factors such as heavy lifting, 

smoking, and obesity. Educational programs can help promote 

safe lifting techniques and emphasize the importance of 

maintaining a healthy weight (Almunifi et al., 2024; Mahfouz & 

Aljuaid, 2021). Additionally, engaging in regular strength training 

and physical conditioning can enhance abdominal wall strength, 

reducing the risk of hernia formation. This is particularly important 

for individuals with physically demanding jobs, who should 

incorporate core-strengthening exercises into their routines 

(Almunifi et al., 2024; Domingo & Nel, 2023). 

Another key preventive measure is smoking cessation, 

as smoking has been linked to impaired collagen synthesis, which 

weakens the abdominal wall. Implementing smoking cessation 

programs can significantly reduce the likelihood of hernia 

development (Mahfouz & Aljuaid, 2021). Furthermore, managing 

chronic conditions such as benign prostatic hypertrophy and 

chronic cough is essential, as these conditions contribute to 

increased intra-abdominal pressure, thereby raising the risk of 

hernias. Providing appropriate medical management for these 

conditions can help mitigate their impact (Malviya et al., 2019). 

For individuals with a family history of inguinal hernias, 

proactive screening and monitoring can be beneficial in identifying 

those at higher risk and allowing for early intervention strategies 

(Köckerling et al., 2019; Khalaf, 2021). Additionally, weight 

management plays a crucial role in prevention, as excess weight 

increases intra-abdominal pressure. Encouraging weight loss 

through nutritional counseling and lifestyle modifications can 

significantly reduce the risk of hernia formation (Mahfouz & 

Aljuaid, 2021; Malviya et al., 2019). Finally, occupational health 

programs should be implemented in workplaces where heavy 

lifting or strenuous activities are common. Employers should 

adopt ergonomic practices and provide proper training on safe 

lifting techniques to reduce the incidence of hernias among 

workers (Almunifi et al., 2024; Domingo & Nel, 2023). By 

integrating these multifaceted strategies, the burden of inguinal 

hernias can be significantly reduced through proactive prevention 

and risk management efforts. 

From an Islamic perspective, health preservation and 

seeking treatment are strongly emphasized in the Qur'an and 

Hadith. Allah commands believers to maintain their well-being, as 

stated in the Qur'an: 

"And spend in the way of Allah and do not throw 
[yourselves] with your [own] hands into destruction [by 
refraining]. And do good; indeed, Allah loves the doers of 
good.” (Al-Baqarah 2:195).  
 

This verse underscores the importance of seeking 

medical care and preventing diseases. Moreover, the Prophet 

Muhammad (peace be upon him) said:  

"Indeed, Allah has not made a disease without appointing 
a remedy for it, except for old age." (Sunan Abu Dawood, 
Hadith No. 3855).  
 

These teachings align with the necessity of timely 

surgical intervention for symptomatic hernias to prevent 

complications, thereby ensuring a better quality of life. 

This study provides valuable insights into the 

demographic distribution, risk factors, and surgical management 

of inguinal hernias, contributing to the existing body of knowledge 

on hernia epidemiology. The strengths of this study include a well-

defined sample from a reputable institution, comprehensive data 

collection, and the use of robust statistical analyses to assess risk 

factors and outcomes. However, several limitations must be 

acknowledged. First, as a retrospective study, the findings are 

subject to information bias due to reliance on medical records. 

Second, the study population is limited to a single institution, 

which may affect the generalizability of the results to broader 

populations. Third, the study does not explore long-term patient 

outcomes post-surgery, which is essential for understanding 

recurrence rates and complications. Future research should 

incorporate multicenter data, prospective designs, and long-term 

follow-ups to provide a more comprehensive understanding of 

inguinal hernias and their management 

CONCLUSIONS 
One of the most prevalent disorders observed in general 

surgery clinics among senior male patients is inguinal hernia. 

Heavy weight lifting and intense activity are two of the most 

common risk factors for inguinal hernias. Additionally noted as risk 

factors were BPH, smoking, chronic obstructive pulmonary 

disease (COPD), abnormal bowel movements, or constipation. 

The majority of patients' BMIs were normal. The most typical 

clinical presenting style is inguinal swelling. Some of the patients 

had groin pain and swelling. There were more indirect hernias 

than direct ones. Bilateral inguinal hernias were the least 

prevalent, but right-sided hernias were more common than left-

sided ones. Bowel loops were seen in the hernial sac after 

omentum in the majority of patients. Symptomatic hernia always 

warrants surgery as delay in treatment leads to complications. 

Patients should be educated for early operative treatment to 

prevent complications.  Future research should explore long-term 

outcomes, prevention strategies, comparative surgical 

techniques, genetic and environmental risk factors, cost-

effectiveness, and emerging technologies like robotic-assisted 

repairs, while also focusing on pediatric hernias and the impact of 

surgeon expertise. 

 

ACKNOWLEDGEMENT 
We sincerely express our gratitude to the Department of Surgery, 
National Institute of Unani Medicine (NIUM), Bangalore, and Rajiv 
Gandhi University of Health Sciences, Karnataka, for their support 
in conducting this study. We also appreciate the contributions of 
the Medical Record Department (MRD) and General Surgery 
Operation Theatre staff for providing valuable data. Special thanks 
to all patients whose medical records formed the basis of this 
research. Lastly, we acknowledge the efforts of our colleagues 
and statisticians for their assistance in data analysis and 
interpretation. 
 
FUNDING 
The author(s) reported there is no funding associated with the 
work featured in this article. 
 
AUTHORS’ CONTRIBUTIONS 
Umer H. Wani wrote the manuscript, acquired the data, revised 
the manuscript, and read and approved the final manuscript. 
Saiyad S. Alam reviewed the manuscript, Benish B. Bhat enrolled 



  Diversity: Disease Preventive of Research Integrity 
Volume 5, Issue 2, 2025 

83 
 

Department of Ilmul Jarahat (Surgery), National Institute of Unani 
Medicine Bangalore, Karnataka, India. Benish Bashir Bhat is a 
postgraduate scholar in Department of Amraze Jild (Diseases of 
Skin), National Institute of Unani Medicine Bangalore, Karnataka, 
India. Ajaz Ahmad Bhat is a postgraduate scholar in Department 
of Ilmul Advia (Pharmacology), Regional Research Institute of 
Unani Medicine, J & K, India 
 
COMPETING INTERESTS 
The author(s) declare no potential conflict of interest with respect 
to the research, authorship, and/or publication of this article. 

REFERENCES 
Agarwal, P. (2023). Study of demographics, clinical profile and risk 

factors of inguinal hernia: a public health problem in 
elderly males. Cureus. 
https://doi.org/10.7759/cureus.38053  

Akay, T. and Akıcı, M. (2020). Should a laparoscopic repair be the 
first choice in incarcerated inguinal hernia. 
International Surgery Journal, 7(4), 961. 
https://doi.org/10.18203/2349-2902.isj20201014  

Alegbeleye, B. (2020). Pattern of abdominal wall hernia in 
shisong, cameroon. Iberoamerican Journal of 
Medicine, 2(3), 148-154. 
https://doi.org/10.53986/ibjm.2020.0027  

Almunifi, A., Alshamrani, O., AlMehrij, S., Alsamhan, A., 
Althewaikh, A., Alowaysi, A., & Mohamed, E. (2024). 
The prevalence, awareness, and associated risk 
factors of inguinal hernia among the adult population in 
saudi arabia. Cureus. 
https://doi.org/10.7759/cureus.65570  

Aref, S., Nouri, S., Moravvej, H., Memariani, M., & Memariani, H. 
(2022). Epidemiology of dermatophytosis in tehran, 
iran: a ten-year retrospective study. Archives of Iranian 
Medicine, 25(8), 502-507. 
https://doi.org/10.34172/aim.2022.82  

Behiery, A., Sayouh, A., & Salem, N. (2021). Comparison between 
single mesh and double mesh placement in huge 
inguinal hernia. International Journal of Medical Arts, 
3(3), 1589-1597. 
https://doi.org/10.21608/ijma.2021.56574.1239  

Cengiz, E., Aksu, T., ÇİFCİBAŞI, H., & Demirel, T. (2020). The 
impact of open inguinal hernia mesh repair on quality 
of life. Turkish Medical Student Journal, 7(1), 5-10. 
https://doi.org/10.4274/tmsj.galenos.2020.07.01.02  

Chiu, P., Liu, J., Hsieh, M., Kao, W., Yu, K., Pang, S., & Lin, P. 
(2022). The risk factors of the occurrence of inguinal 
hernia in esrd patients receiving dialysis treatment: an 
observational study using national health insurance 
research database. Medicine, 101(49), e31794. 
https://doi.org/10.1097/md.0000000000031794  

Dalaf, F., Abed, F., & Ibrahim, O. (2024). Epidemiology and risk 
factors for recurrence of inguinal hernia. South Eastern 

European Journal of Public Health, 350-358. 
https://doi.org/10.70135/seejph.vi.712  

Deng, Y., Jiang, M., Kwan, P., Yang, C., Chen, Q., Lin, Y., & Hu, 
Q. (2021). Integrated whole-genome sequencing 
infrastructure for outbreak detection and source tracing 
of salmonella enterica serotype enteritidis. Foodborne 
Pathogens and Disease, 18(8), 582-589. 
https://doi.org/10.1089/fpd.2020.2856  

Domingo, A. and Nel, M. (2023). Risk factors of inguinal hernia in 
urban south africa. Wits Journal of Clinical Medicine, 
5(3). https://doi.org/10.18772/26180197.2023.v5n3a5  

Du, Y., Han, S., Zhou, Y., Chen, H., Lu, Y., Kong, Z., & Li, W. 
(2023). Severe wound infection by mrcns following 
bilateral inguinal herniorrhaphy. BMC Infectious 
Diseases, 23(1). https://doi.org/10.1186/s12879-023-
08039-9  

Fadista, J., Skotte, L., Karjalainen, J., Abner, E., Sørensen, E., 
Ullum, H., & Geller, F. (2021). Comprehensive 
genome-wide association study of different forms of 
hernia identifies more than 80 associated loci. 
https://doi.org/10.1101/2021.04.27.21256188  

Gayathre, S., Kudiyarasu, M., & Baskaran, A. (2023). A rare case 
of bladder gangrene associated with inguinal hernia: 
case report. International Surgery Journal, 10(3), 485-
488. https://doi.org/10.18203/2349-2902.isj20230504  

Giordano, C., Rosellini, E., Cascone, M., & Puccio, F. (2024). In 
vivo comparison of mesh fixation solutions in open and 
laparoscopic procedures for inguinal hernia repair: a 
meta-analysis. Heliyon, 10(7), e28711. 
https://doi.org/10.1016/j.heliyon.2024.e28711  

Hinterseher, I., Miszczuk, M., Corvinus, F., Zimmermann, C., 
Estrelinha, M., Smelser, D., & Kuivaniemi, H. (2021). 
Do hernias contribute to increased severity of 
aneurysmal disease among abdominal aortic 
aneurysm patients?. Aorta, 09(01), 009-020. 
https://doi.org/10.1055/s-0040-1719113  

Jha, S. (2020). A study to assess the prevalence and risk factors 
of inguinal hernia. International Journal of Surgery 
Science, 4(3), 330-332. 
https://doi.org/10.33545/surgery.2020.v4.i3e.514  

Kala, P., Jose, M., Monica, B., Gayathri, M., & Selvi, R. (2022). A 
retrospective analysis on clinical characterization and 
post-operative complication of patient with inguinal 
hernia in single centred health care setting. 
International Journal for Research in Applied Science 
and Engineering Technology, 10(10), 766-771. 
https://doi.org/10.22214/ijraset.2022.47082  

Khalaf, A. (2021). Pattern of inguinal hernia in al- basra teaching 
hospital: a prospective clinical study. Alexandria 
Journal of Medicine, 57(1), 70-74. 
https://doi.org/10.1080/20905068.2021.1880042  

Kibret, A., Tekle, S., Mariam, M., Worede, A., & Dessie, M. (2022). 
Prevalence and associated factors of external hernia 
among adult patients visiting the surgical outpatient 
department at the university of gondar comprehensive 
specialised hospital, northwest ethiopia: a cross-
sectional study. BMJ Open, 12(4), e056488. 
https://doi.org/10.1136/bmjopen-2021-056488  

participants, collected data, and Ajaz A. Bhat analyzed the data.  
All authors designed the study, formulated the concept, revised 
the manuscript, and performed the field work.  
 
AUTHORS’ INFORMATION 
Umer Hamid Wani is postgraduate scholar in Department of Ilmul 

Jarahat (Surgery), National Institute of Unani Medicine Bangalore, 
Karnataka, India. Saiyad Shah Alam, MS., is a full professor in 

https://doi.org/10.7759/cureus.38053
https://doi.org/10.18203/2349-2902.isj20201014
https://doi.org/10.53986/ibjm.2020.0027
https://doi.org/10.7759/cureus.65570
https://doi.org/10.34172/aim.2022.82
https://doi.org/10.21608/ijma.2021.56574.1239
https://doi.org/10.4274/tmsj.galenos.2020.07.01.02
https://doi.org/10.1097/md.0000000000031794
https://doi.org/10.70135/seejph.vi.712
https://doi.org/10.1089/fpd.2020.2856
https://doi.org/10.18772/26180197.2023.v5n3a5
https://doi.org/10.1186/s12879-023-08039-9
https://doi.org/10.1186/s12879-023-08039-9
https://doi.org/10.1101/2021.04.27.21256188
https://doi.org/10.18203/2349-2902.isj20230504
https://doi.org/10.1016/j.heliyon.2024.e28711
https://doi.org/10.1055/s-0040-1719113
https://doi.org/10.33545/surgery.2020.v4.i3e.514
https://doi.org/10.22214/ijraset.2022.47082
https://doi.org/10.1080/20905068.2021.1880042
https://doi.org/10.1136/bmjopen-2021-056488


Diversity: Disease Preventive of Research Integrity 
Volume 5, Issue 2, 2025 
 

 

84 
 

Kinoshita, S., Kawaguchi, C., Takagi, T., & Ohyama, T. (2022). 
Proposal of a novel index of abdominal compliance 
and the association with postoperative pain after 
laparoscopic inguinal hernia repair. Surgical 
Laparoscopy Endoscopy & Percutaneous Techniques, 
32(2), 182-187. 
https://doi.org/10.1097/sle.0000000000001033  

Köckerling, F., Koch, A., & Lorenz, R. (2019). Groin hernias in 
women—a review of the literature. Frontiers in 
Surgery, 6. https://doi.org/10.3389/fsurg.2019.00004  

KS, S. and Rao, K. (2021). A study on clinical profile of patients 
with inguinal hernia. International Journal of Surgery 
Science, 5(2), 201-203. 
https://doi.org/10.33545/surgery.2021.v5.i2d.686  

Lindenbergh, K., Duinen, A., Ahlbäck, J., Kamoh, J., Bah, S., 
Ashley, T., & Bolkan, H. (2023). Prevalence, incidence, 
repair rate, and morbidity of groin hernias in sierra 
leone: cross-sectional household study. BJS Open, 
7(1). https://doi.org/10.1093/bjsopen/zrac158  

Liu, Z., Wang, M., Wang, Y., Yuan, M., & Li, Z. (2024). 
Retrospective analysis of the epidemiological evolution 
of brucellosis in animals — china, 1951–1989 and 
1996–2021. China CDC Weekly, 6(44), 1159-1170. 
https://doi.org/10.46234/ccdcw2024.235  

Lwin, Z., Mansaray, A., Al-Samman, S., Keel, G., Forsberg, B., 
Beard, J., & Löfgren, J. (2024). Economic evaluation of 
expanding inguinal hernia repair among adult males in 
sierra leone. Plos Global Public Health, 4(12), 
e0003861. 
https://doi.org/10.1371/journal.pgph.0003861  

Ma, Q., Jing, W., Liu, X., Liu, J., Liu, M., & Chen, J. (2023). The 
global, regional, and national burden and its trends of 
inguinal, femoral, and abdominal hernia from 1990 to 
2019: findings from the 2019 global burden of disease 
study – a cross-sectional study. International Journal 
of Surgery, 109(3), 333-342. 
https://doi.org/10.1097/js9.0000000000000217  

Mahfouz, M. and Aljuaid, R. (2021). Prevalence and risk factors of 
abdominal hernia among saudi population. Journal of 
Family Medicine and Primary Care, 10(8), 3130-3136. 
https://doi.org/10.4103/jfmpc.jfmpc_622_21  

Mäkäräinen, E., Tolonen, M., Sallinen, V., Mentula, P., 
Leppäniemi, A., Ahonen‐Siirtola, M., & Rautio, T. 

(2022). Prophylactic retrorectus mesh versus no mesh 
in midline emergency laparotomy closure for 
prevention of incisional hernia (preemer): study 
protocol for a multicentre, double-blinded, randomized 
controlled trial. BJS Open, 6(1). 
https://doi.org/10.1093/bjsopen/zrab142  

Malviya, V., Sainia, T., Parmar, K., & Sharma, S. (2019). 
Demographic study in operated patients with inguinal 
hernia. Surgical Update International Journal of 
Surgery and Orthopedics, 5(1), 20-26. 
https://doi.org/10.17511/ijoso.2019.i01.04  

Mannion, J., Hamed, M., Negi, R., Johnston, A., Bucholc, M., & 
Sugrue, M. (2021). Umbilical hernia repair and 
recurrence: need for a clinical trial?. BMC Surgery, 
21(1). https://doi.org/10.1186/s12893-021-01358-1  

Mathew, S., Shashirekha, C., Nithyashree, K., Ysetty, V., & 
Kavitha, G. (2022). Right amyand’s hernia: bilateral 

indirect uncomplicated inguinal hernia with appendix 
as content on right side. International Surgery Journal, 
10(1), 154. https://doi.org/10.18203/2349-
2902.isj20223609  

Melwani, R., Malik, S., Arija, D., Sial, I., Bajaj, A., Anwar, A., & 
Hashmi, A. (2020). Body mass index and inguinal 
hernia: an observational study focusing on the 
association of inguinal hernia with body mass index. 
Cureus. https://doi.org/10.7759/cureus.11426  

Miranda, R., Smets, T., Noortgate, N., Deliëns, L., & Block, L. 
(2021). Higher prevalence of dementia but no change 
in total comfort while dying among nursing home 
residents with dementia between 2010 and 2015: 
results from two retrospective epidemiological studies. 
International Journal of Environmental Research and 
Public Health, 18(4), 2160. 
https://doi.org/10.3390/ijerph18042160  

Mohtasib, M., Emar, M., Al-jabari, A., Aljabari, T., & Jubran, F. 
(2023). Sigmoid colon cancer presenting as a left 
inguinal hernia: a case report. Annals of Medicine and 
Surgery, 85(11), 5653-5655. 
https://doi.org/10.1097/ms9.0000000000001238  

Nagula, B. (2021). A clinical study on the inguinal hernia and its 
management in the general surgical practice at tertiary 
care hospital. International Journal of Surgery Science, 
5(3), 01-04. 
https://doi.org/10.33545/surgery.2021.v5.i3a.722  

Nizar, N., Afriwardi, A., Yanwirasti, Y., & Arlan, A. (2021). Matrix 
metalloproteinase-2, col1a1, and col3a1 mrna 
expression in aponeurosis musculus obliquus externus 
abdominis of adult inguinal hernias. Open Access 
Macedonian Journal of Medical Sciences, 9(A), 318-
323. https://doi.org/10.3889/oamjms.2021.6143  

Nowrouzi, R. (2021). Left-sided amyand hernia: case report and 
review of the literature., 38 (6). 
https://doi.org/10.12788/fp.0136  

Ohene‐Yeboah, M. (2022). Challenges of inguinal hernia surgery 

in ghana. Postgraduate Medical Journal of Ghana, 
5(1), 15-19. https://doi.org/10.60014/pmjg.v5i1.92  

Patel, D., Nangare, D., & Kshirsagar, D. (2022). Assessment of 
risk factors of inguinal hernia. Journal of 
Pharmaceutical Negative Results, 651-654. 
https://doi.org/10.47750/pnr.2022.13.s06.091  

Pîrvu, C., Pantea, S., Popescu, A., Grigoraş, M., Bratosin, F., 
Valceanu, A., & Șelaru, M. (2022). Difficulties in 
diagnosing extraperitoneal ureteroinguinal hernias: a 
review of the literature and clinical experience of a rare 
encounter in acute surgical care settings. Diagnostics, 
12(2), 353. 
https://doi.org/10.3390/diagnostics12020353  

Pramesti, P., Wijaya, M., & Bharata, M. (2021). Preoperative 
factors influencing surgical site infections (ssis) in 
inguinal hernia patients undergoing tension-free mesh 
hernia repair at regional public hospitals in bali. Intisari 
Sains Medis, 12(2), 534-537. 
https://doi.org/10.15562/ism.v12i2.1088  

Purohit, N., Verma, M., Vashisht, M., Dhillon, O., & Singha, A. 
(2022). Low lying pubic tubercle: a predictor of 
development of inguinal hernia. Ip Journal of Surgery 

https://doi.org/10.1097/sle.0000000000001033
https://doi.org/10.3389/fsurg.2019.00004
https://doi.org/10.33545/surgery.2021.v5.i2d.686
https://doi.org/10.1093/bjsopen/zrac158
https://doi.org/10.46234/ccdcw2024.235
https://doi.org/10.1371/journal.pgph.0003861
https://doi.org/10.1097/js9.0000000000000217
https://doi.org/10.4103/jfmpc.jfmpc_622_21
https://doi.org/10.1093/bjsopen/zrab142
https://doi.org/10.17511/ijoso.2019.i01.04
https://doi.org/10.1186/s12893-021-01358-1
https://doi.org/10.18203/2349-2902.isj20223609
https://doi.org/10.18203/2349-2902.isj20223609
https://doi.org/10.7759/cureus.11426
https://doi.org/10.3390/ijerph18042160
https://doi.org/10.1097/ms9.0000000000001238
https://doi.org/10.33545/surgery.2021.v5.i3a.722
https://doi.org/10.3889/oamjms.2021.6143
https://doi.org/10.12788/fp.0136
https://doi.org/10.60014/pmjg.v5i1.92
https://doi.org/10.47750/pnr.2022.13.s06.091
https://doi.org/10.3390/diagnostics12020353
https://doi.org/10.15562/ism.v12i2.1088


  Diversity: Disease Preventive of Research Integrity 
Volume 5, Issue 2, 2025 

85 
 

and Allied Sciences, 3(4), 107-111. 
https://doi.org/10.18231/j.jsas.2021.024  

Rahul, B., & Ravindranath, G. (2016). Incidence of inguinal hernia 
and its type in a study in a semiurban area in Andhra 
Pradesh, India. International Surgery Journal, 1946–
1949. https://doi.org/10.18203/2349-
2902.isj20163184 

Ramji, A. (2019). Anthropology of inguinal hernia. International 
Journal of Contemporary Medical Research [Ijcmr], 
6(5). https://doi.org/10.21276/ijcmr.2019.6.5.48  

Rao, P., Ilango, S., & Madhivanan, S. (2020). To determine the 
aspect of low lying pubic tubercle in development of 
inguinal hernia: a case control study. International 
Journal of Surgery Science, 4(2), 12-14. 
https://doi.org/10.33545/surgery.2020.v4.i2a.389  

Sangwan, M., Sangwan, V., Garg, M., Mahendirutta, P., & Garg, 
U. (2013). Abdominal wall hernia in a rural population 
in India—Is spectrum changing? Open Journal of 
Epidemiology, 03(03), 135–138. 
https://doi.org/10.4236/ojepi.2013.33020  

Serhiyovych, D. and Pavlovych, K. (2021). Peculiarities of pre-
peritoneal hernioplasty in surgical treatment of ventral 
hernias of lower and median localization. International 
Journal of Pharmaceutical Research and Allied 
Sciences, 10(3), 25-32. 
https://doi.org/10.51847/hlaztf0q1u 

Silfhout, L., Staal, E., & Meer, S. (2022). A left-sided 
inguinoscrotal hernia mimicking a right-sided hernia: a 
case report. Journal of Surgery and Trauma, 122-124. 
https://doi.org/10.32592/jsurgery.2022.10.3.105  

Vasu, T. (2020). Surgical management of hernia: a retrospective 
analysis. International Journal of Surgery Science, 
4(1), 396-398. 
https://doi.org/10.33545/surgery.2020.v4.i1g.843  

Watanabe, T., Yokoyama, S., Iwahashi, M., Mori, K., Yamade, N., 
Yamaguchi, K., & Yamaue, H. (2021). Asymptomatic 
patent processus vaginalis is a risk for developing 
external inguinal hernia in adults: a prospective cohort 
study. Annals of Medicine and Surgery, 64. 
https://doi.org/10.1016/j.amsu.2021.102258  

Wu, W., Chang, K., Lin, C., Yeh, C., & Özçakar, L. (2022). 
Ultrasound imaging for inguinal hernia: a pictorial 
review. Ultrasonography, 41(3), 610-623. 
https://doi.org/10.14366/usg.21192 

Yen, H., Chen, I., Lin, G., Ke, Y., Lin, M., Chen, Y., & Hsu, C. 
(2023). Sex-specific genetic variants associated with 
adult-onset inguinal hernia in a taiwanese population. 
International Journal of Medical Sciences, 20(5), 607-
615. https://doi.org/10.7150/ijms.82331  

Zhuo, Y., Li, X., Chen, J., Zhang, Q., & Cai, D. (2020). Surgical 
site infection following elective mesh repair of inguinal 
hernia: an analysis of risk factors. 
https://doi.org/10.21203/rs.2.20847/v1  

 

 

 

https://doi.org/10.18231/j.jsas.2021.024
https://doi.org/10.18203/2349-2902.isj20163184
https://doi.org/10.18203/2349-2902.isj20163184
https://doi.org/10.21276/ijcmr.2019.6.5.48
https://doi.org/10.33545/surgery.2020.v4.i2a.389
https://doi.org/10.4236/ojepi.2013.33020
https://doi.org/10.51847/hlaztf0q1u
https://doi.org/10.32592/jsurgery.2022.10.3.105
https://doi.org/10.33545/surgery.2020.v4.i1g.843
https://doi.org/10.1016/j.amsu.2021.102258
https://doi.org/10.14366/usg.21192
https://doi.org/10.7150/ijms.82331
https://doi.org/10.21203/rs.2.20847/v1

