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Abstract
Objective
An inguinal hernia is a common condition associated with advanced age, male gender, smoking, connective
tissue disorder, and factors responsible for increased intra-abdominal pressure. This study aimed to observe
the relationship of body mass index with the development of inguinal hernia in males and females.

Methodology
This cross-sectional descriptive study using a non-probability convenient sampling technique was carried
out at Al-Tibri medical college and hospital, Karachi, Pakistan. A total of 82 patients were selected: 78 males
and four females. The ethical approval for the study was taken from Institutional Research and Ethical
Committee. Inclusion criteria based on the patient age above 40 of either gender with complaints of pain in
the groin region with clinical findings like swelling and tenderness. Data were analyzed using Statistical
Package for the Social Sciences (SPSS) version 20.0 (IBM Inc., Armonk, USA).

Results
The mean age of 82 patients diagnosed with an inguinal hernia on a clinical basis was 47.41 ± 15.49 years.
The mean height was 67.09 ± 3.95 inches. The mean weight was 63.5 ± 6.77 kg. The mean BMI was 22.07 ±

2.17 kg/m2. Seventy-eight (96.06%) were males, and four (5.9%) were females. Thirty-four (41.5%) patients
were diagnosed with right inguinal hernia, 34 (41.5%) - with a left inguinal hernia, and 14 (17.1%) - with a
bilateral inguinal hernia. BMI was normal in 68 (86.3%) and low in 14 (20.55%) patients. Our study indicated
that patients with normal BMI were more likely to suffer from inguinal hernia than patients with low BMI.

Conclusion
This study concluded that the normal body mass index was associated with a high occurrence of inguinal
hernia among the genders. The normal body mass index in males exhibits more inguinal hernia chances than
a low body mass index. It was observed that the frequency of unilateral right inguinal hernia is higher than
bilateral. Similarly, males are more affected than females. 

Categories: General Surgery
Keywords: inguinal hernia, gender, intra abdominal pressure, body mass index

Introduction
A hernia is described as a condition where an organ or part of an organ gets displaced and protrudes through
the cavity wall containing it [1]. Hernia might be of congenital origin or occur due to the failure of complete
development of some structures right after birth or might appear in later life due to obesity, weakness of
muscles, any operation, or disease. Parts that are common sites of herniation include umbilicus, groin, linea
alba, diaphragm, semi-luna line of Spieghel, and surgical incision. Hernias of the abdominal wall are very
commonly observed, accounting for around 15-18% of all surgeries.

Occurrences of inguinal hernias (IHs) are widespread globally [2]. The exact incidence of IH is unknown, but
almost 800,000 are repaired every year in the USA alone, and it is calculated that about one in every two
men requires repair of an inguinal hernia (IH) in his lifetime [3]. The most frequently observed abdominal
wall hernia is IH amounting to approximately 75% of all hernias, including lifetime risk of hernia in 27% of
men and 3% in women [4]. Advanced age, male gender, smoking, family history, connective tissue diseases,
and increased intra-abdominal pressure have all been factors responsible for developing an IH. However, the
relationship between IH development and body weight is still unclear [5, 6].
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Symptoms of an inguinal hernia include the feeling of sharp pain on cough, exercise, burning sensations,
pain and swelling in the groin region, fullness or heavy sensation in the groin, and scrotal swelling amongst
men.

Risk factors responsible for developing an inguinal hernia include male gender and old age, simultaneous
systemic connective tissue disorder, or low body mass index (BMI) [7, 8]. However, high BMI increases intra-
abdominal pressure because of obesity, leading to the development of IH [9]. Smoking is also presumed to be
a risk factor for developing a hernia, but it is uncertain [10]. Intra-abdominal pressure increases as a result of
coughing, jumping, etc. and also increases the chance of inguinal hernia [11].

After a physical examination, additional investigation may include imaging tests such as ultrasonography,
computed tomography (CT), or magnetic resonance imaging (MRI). These are the diagnostic tools that
help in diagnosis [12].

Elective surgery has been recommended for all types of inguinal hernias instead of prescribing medicines
because medicines alone cannot cure the disease regardless of the risk of complications such as
incarceration or strangulation, so it needs to repair early. Numerous different types of open
and laparoscopic hernia surgery are accessible [13]. The objectives of the current research were to observe
relationships and find out the association of IH with different BMI categories.

Materials And Methods
This cross-sectional descriptive study using a non-probability convenient sampling technique was
conducted at Al-Tibri Medical College and Hospital, Karachi, Pakistan. After attaining ethical approval from
the Institutional Research and Ethical Committee, the study was carried out. Informed consent was sought
from patients and guardians. A total of 82 patients were included in this research.

Inclusion criteria included patient aged above 40 of either gender with complained of pain in the groin
region with clinical findings like swelling and tenderness, cause of strain if present, chronic cough, systemic
connective tissue disorder; factors that raise the intraabdominal pressure like constipation, being overweight
and the labor that lifts heavy weights, were also included in this study. However, patients with muscular
groin pain without swelling or any other evidence of raised intra-abdominal pressure were excluded from the

study. Age, height, weight, and BMI were recorded. BMI less than 18.5 kg/m2 and from 18.5 to 24.9 was
considered low and normal.

Data analysis was done using Statistical Package for the Social Sciences (SPSS) version 20 (IBM Corporation,
Armonk, US). The analysis consisted of calculating means and standard deviations for quantitative data and
frequency and percentages for qualitative data.

Results
Table 1 shows that the mean age of 82 patients suffering from an inguinal hernia was 47.41 ± 15.49 years
(p=0.001). The mean height was 67.09 ± 3.95 inches (p=0.034). The mean weight was 63.5 ± 6.77 kg (p=

<0.001). The mean BMI was 22.07 ± 2.17 kg/m2 (p≤0.001). All the p-values for age, height, and weight are
statistically significant (less than 0.05), indicating that BMI affects the incidence of inguinal hernia. There
were 78 (96.06%) males and four (5.9%) females in the sample. Thirty-four (41.5%) patients were
diagnosed with a right inguinal hernia, 34 (41.5%) with a left inguinal hernia, and 14 (17.1%) with a bilateral
inguinal hernia. BMI was normal in 68 (86.3%) and low in 14 (20.55%) patients. This indicates that in our
study, patients with normal BMI are more likely to suffer from inguinal hernia compared to patients with low
BMI.

Variable Right inguinal hernia (mean ± SD) Left inguinal hernia (mean ± SD) Bilateral inguinal hernia (mean ± SD) p-value

Age (years) 51.00 ± 17.51 37.82 ± 16.46 53.42 ± 12.50 0.001

Height (inches) 65.64 ± 3.13 67.64 ± 3.30 68.0 ± 5.434 0.034

Weight (kg) 60.94 ± 8.37 59.52 ± 8.53 70.0 ± 3.419 <0.001

BMI (kgm2) 21.29 ± 2.30 20.63 ± 2.30 24.29 ± 1.91 <0.001

TABLE 1: General description of the patients of inguinal hernia
SD - standard deviation
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Table 2 shows that in the right inguinal hernia (RIH) group, the predominant gender was males - 32 (94.1%),
in the left inguinal hernia (LIH) group - 32 (94.1%), and in the bilateral inguinal hernia (BIH) group - 14
(100.0%). There were two (5.9%) females in the RIH group, two (5.9%) in the LIH group (p=0.649), with no
female in the BIH group. The right side was predominant over the left. BMI was normal in 28 (82.4%)
patients in the RIH group, 26 (76.5%) patients in the LIH group, and 14 (100.0%) patients in the BIH group.
MBI was low in six (17.6%) patients in the RIH group, in eight (23.5%) patients in the LIH group, and no
patients with low BMI were found in the BIH group (p=0.143).

Variable Right inguinal hernia (%) Left inguinal hernia (%) Bilateral inguinal hernia (%) p-value

Gender
Male 32 (94.1%) 32 (94.1%) 14 (100.0%)

0.649
Female 2 (5.9%) 2 (5.9%) 0 (0.00%)

BMI
Normal 28 (82.4%) 26 (76.5%) 14 (100.0%)

0.143
Low 6 (17.6%) 8 (23.5%) 0 (0.00%)

TABLE 2: The frequency of the type of hernia based on gender and BMI
BMI - body mass index

Discussion
Hypothetically, obesity is thought to be responsible for the rising frequency of inguinal hernia by elevating
abdominal pressure. On the other hand, the risk of developing an inguinal hernia is reported to decline
among overweight or obese individuals in the majority of studies. Rosemar et al. have analyzed that in male
patients between 47-55 years having an inguinal hernia, a rise of one unit (from three to four kg) BMI, risk of
hernia reduces by 4% [14]. Compared to individuals with normal weight, the risk of developing an inguinal
hernia is reduced to 43% in obese patients. Additionally, among adult females, obesity is considered a
defensive cause for inguinal hernia. Contrarily, our study was inconsistent with the above-mentioned study.

BMI is the most accepted estimation of obesity. BMI lower than 18.5 kg/m² is considered underweight;
between 18.5 and 24.99 kg/m² is considered to be the normal range; BMI exceeding 30 kg/m² is regarded as
obese. Several studies have illustrated the effects of BMI on inguinal hernia incidence [15, 16]. Our study
focused only on normal and low BMI, so those patients having normal BMI had chances of inguinal hernia
either unilateral or bilateral.

The results of our study are following Sangwan et al. study, who reported a 76.35% incidence of inguinal
hernia in Pakistan. Amongst 70% of patients of inguinal hernia, 92.20% were males, and 7.79% were females.
Around 64.93% of inguinal hernias were found on the right side whilst 25.97% on the left side, and 9.09% of
cases showed bilateral inguinal hernia [17].

The hernia occurrence depends upon risk factors, including gender, age, complaints of cough, repeated
pregnancies, constipation, prior surgeries, lifting of heavy weights, obesity, genetic predisposition, and
smoking [18]. A higher incidence of hernia among males (67.27%) than females (32.72%) was observed. Our
study showed that males are more vulnerable to developing hernia than females - 78 (95.12%) males had an
inguinal hernia, whereas four (4.87%) were females.

Similarly to other research such as by Gulzar et al. and Balram [19, 20], we found that most cases had a
unilateral hernia compared to bilateral hernia. The bilateral hernia was observed only in 14 (100%) patients.
Charles et al. also found that right-sided hernias are more frequent compared to left-sided [21]. This is also
supported by our study - amongst unilateral hernias, the prevalence of the right side was slightly higher than
in the left side with normal BMI 28 (82.4%) and 26 (76.5%), respectively.

Saeed et al. observed that 70% are right-sided, while 30% were left-sided, 46% indirect hernias, and 59%
direct inguinal hernias [22]. Balram found that 62.3% of the inguinal hernias are on the right side than left or
bilateral inguinal hernias [20]. Similar findings were observed in other studies; however, in our study, the
unilateral right-sided inguinal hernia was more frequent than unilateral left-sided and bilateral inguinal
hernia in patients with normal BMI. Some studies have proposed that hernia's right side dominance might be
due to the late fall down of the right testis [23].

Velanovich et al. found a prevalence of hernia among 85% of males and 15% of females [24]. The present
study also proved that males (n=78; 95.12%) were more affected than females (n=4; 4.87%) by an inguinal
hernia, which was statistically insignificant (p=0.649).
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In summary, the findings from this study help us to gain knowledge regarding the relationship between the
incidence of IH and BMI. This study provides insight into the possible mechanisms behind the decrease in IH
risk in obese patients, normal weight, or low weight with normal or low BMI. Limitations of our study
include small sample size and confounding factors that could not be controlled by convenient sampling, for
instance, the co-occurrence of other factors such as smoking, co-morbidities, and lifestyle. Based on our
study results, we recommend more large-scale prospective studies in our population to explore the
association of BMI with inguinal hernia.

Conclusions
This study concluded that inguinal hernia is more prevalent in males than females, and it also proved a
correlation between BMI and unilateral or bilateral inguinal hernia. We found that IH in both sides was
significantly associated with normal BMI than low BMI; thus, we conclude that low BMI is a protective factor
for IH development. Nevertheless, larger-scale studies are needed to support our conclusion. 

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Institutional Research and Ethical
Committee of Al-Tibri Medical College and Hospital, Isra University issued approval IERC/ATMC/19/31.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Mebula JB, Chalya PL: Surgical management of inguinal hernias at Bugando medical centre in northwestern

Tanzania: our experience in aresource-limited setting. BMC Res Notes. 2009, 5:585. 10.1186/1756-0500-5-
585

2. Burcharth J, Pedersen M, Bisgaard T, Pedersen C, Rosenberg J: Nationwide prevalence of groin hernia repair .
PLoS One. 2013, 8:54367.

3. Rutkow IM: Demographic and socioeconomic aspects of hernia repair in the United States in 2003 . Surg
Clin North Am. 2003, 83:1045-1051. 10.1016/S0039-6109(03)00132-4

4. Kingsnorth A, LeBlanc K: Hernias: inguinal and incisional. Lancet. 2003, 362:1561-1571. 10.1016/S0140-
6736(03)14746-0

5. Lambert DM, Marceau S, Forse RA: Intra-abdominal pressure in the morbidly obese . Obes Surg. 2005,
15:1225-1232. 10.1381/096089205774512546

6. Zendejas B, Ramirez T, Jones T, et al.: Incidence of inguinal hernia repairs in Olmsted County, MN: a
population-based study. Ann Surg. 2013, 257:520-526. 10.1097/sla.0b013e31826d41c6

7. Ruhl CE, Everhart JE: Risk factors for inguinal hernia among adults in the US population . Am J Epidemiol.
2007, 165:1154-1161. 10.1093/aje/kwm011

8. Biccas BN, Lemme EMO, Abrahão Jr LJ, Aguero GC, Alvariz A, Schechter RB: Higher prevalence of obesity in
erosive gastro esophageal reflux disease. Arq Gastroenterol. 2009, 46:15-19. 10.1590/s0004-
28032009000100008

9. Cobb WS, Burns JM, Kercher KW, Matthews BD, Norton HJ, Heniford BT: Normal intraabdominal pressure in
healthy adults. J Surge Res. 2005, 129:231-235. 10.1016/j.jss.2005.06.015

10. Lau H, Fang C, Yuen WK, Patil NG: Risk factors for inguinal hernia in adult males: a case-control study .
Surgery. 2007 , 141:262-266. 10.1016/j.surg.2006.04.014

11. Svendsen SW, Frost P, Vad MV, Andersen JH: Risk and prognosis of inguinal hernia in relation to
occupational mechanical exposures - a systematic review of the epidemiologic evidence. Scand J Work
Environ Health. 2013, 39:5-26. 10.5271/sjweh.3305

12. Burkhardt JH, Arshanskiy Y, Munson JL, Scholz FJ: Diagnosis of inguinal region hernias with axial CT: the
lateral crescent sign and other key findings. Radiographics. 2011, 31:1-12. 10.1148/rg.312105129

13. Droeser RA, Dell-Kuster S, Kurmann A, et al.: Long-term follow-up of a randomized controlled trial of
Lichtenstein’s operation versus mesh plug repair for inguinal hernia. Ann Surg. 2014, 259:966-972.
10.1097/SLA.0000000000000297

14. Rosemar A, Angeras U, Rosengren A: Body mass index and groin hernia: a 34-year follow-up study in
Swedish men. Ann Surg. 2008, 247:1064-8. 10.1097/SLA.0b013e31816b4399

15. Lindauer B, Steurer MP, Müller MK, Dullenkopf A: Anesthetic management of patients undergoing bariatric
surgery: two year experience in a single institution in Switzerland. BMC Anesthesiol. 2014, 14:125.
10.1186/1471-2253-14-125

16. Nelson JA, Fischer JP, Cleveland EC, Wink JD, Serletti JM, Kovach SJ 3rd: Abdominal wall reconstruction in
the obese: an assessment of complications from the National Surgical Quality Improvement Program
datasets. Am J Surg. 2014 , 207:467-475. 10.1016/j.amjsurg.2013.08.047

17. Sangwan M, Sangwan V, Garg M, Mahendirutta P, Garg U: Abdominal wall hernia in a rural population in
India-Is spectrum changing?. Open J Epidemiol. 2013, 3:135-138. 10.4236/ojepi.2013.33020

18. Lau H, Fang C, Yuen WK, Patil NG: Risk factors for inguinal hernia in adult males: a case-control study .
Surgery. 2007, 141:262-266. 10.1016/j.surg.2006.04.014

2020 Melwani et al. Cureus 12(11): e11426. DOI 10.7759/cureus.11426 4 of 5

https://dx.doi.org/10.1186/1756-0500-5-585
https://dx.doi.org/10.1186/1756-0500-5-585
https://doi.org/10.1371/journal.pone.0054367
https://dx.doi.org/10.1016/S0039-6109(03)00132-4
https://dx.doi.org/10.1016/S0039-6109(03)00132-4
https://dx.doi.org/10.1016/S0140-6736(03)14746-0
https://dx.doi.org/10.1016/S0140-6736(03)14746-0
https://dx.doi.org/10.1381/096089205774512546
https://dx.doi.org/10.1381/096089205774512546
https://dx.doi.org/10.1097/sla.0b013e31826d41c6
https://dx.doi.org/10.1097/sla.0b013e31826d41c6
https://dx.doi.org/10.1093/aje/kwm011
https://dx.doi.org/10.1093/aje/kwm011
https://dx.doi.org/10.1590/s0004-28032009000100008
https://dx.doi.org/10.1590/s0004-28032009000100008
https://dx.doi.org/10.1016/j.jss.2005.06.015
https://dx.doi.org/10.1016/j.jss.2005.06.015
https://dx.doi.org/10.1016/j.surg.2006.04.014
https://dx.doi.org/10.1016/j.surg.2006.04.014
https://dx.doi.org/10.5271/sjweh.3305
https://dx.doi.org/10.5271/sjweh.3305
https://dx.doi.org/10.1148/rg.312105129
https://dx.doi.org/10.1148/rg.312105129
https://dx.doi.org/10.1097/SLA.0000000000000297
https://dx.doi.org/10.1097/SLA.0000000000000297
https://dx.doi.org/10.1097/SLA.0b013e31816b4399
https://dx.doi.org/10.1097/SLA.0b013e31816b4399
https://dx.doi.org/10.1186/1471-2253-14-125
https://dx.doi.org/10.1186/1471-2253-14-125
https://dx.doi.org/10.1016/j.amjsurg.2013.08.047
https://dx.doi.org/10.1016/j.amjsurg.2013.08.047
https://dx.doi.org/10.4236/ojepi.2013.33020
https://dx.doi.org/10.4236/ojepi.2013.33020
https://dx.doi.org/10.1016/j.surg.2006.04.014
https://dx.doi.org/10.1016/j.surg.2006.04.014


19. Gulzar MR, Iqbal J, Ulhaq MI, Afzal M: Darning vsbassini repair for inguinal hernia: a prospective
comparative study. Professional Med J. 2007, 14:128-133.

20. Balram: Prevalence of inguinal hernia in Bundelkhand region of India . Ann Int Med Den Res. 2016, 2:137-
138. 10.21276/aimdr.2016.2.3.34

21. Charles NR, Christian LB, Sen T, Mahapatra S, Joshi BR: A two year retrospective study of congenital
inguinal hernia at western regional hospital, Nepal. J Nep Med Assoc. 2000, 39:172-175.

22. Saeed BBA, Rabee B, Aram FO, Abdulla A: Inguinal hernia repair by darning . Yemen Journal Med Sci. 2009,
1:1-5.

23. Mbah N: Morbidity and mortality associated with inguinal hernia in northwestern Nigeria . West African J
Med. 2007, 26:288-292. 10.4314/wajm.v26i4.28329

24. Velanovich V, Shaddik P, Khaitan L, Morton J, Maupin G, Traverso LW: Analysis of the SAGES outcomes
initiative groin hernia database. Surg Endos. 2006, 20:191-198. 10.1007/s00464-005-0436-7

2020 Melwani et al. Cureus 12(11): e11426. DOI 10.7759/cureus.11426 5 of 5

http://www.theprofesional.com/index.php/tpmj/article/view/3639
https://dx.doi.org/10.21276/aimdr.2016.2.3.34
https://dx.doi.org/10.21276/aimdr.2016.2.3.34
https://pdfs.semanticscholar.org/376c/cf7b63c347c252c17c4e6d0987ab4e750ba4.pdf
https://ust.edu/ojs/index.php/yjmp/article/view/246
https://dx.doi.org/10.4314/wajm.v26i4.28329
https://dx.doi.org/10.4314/wajm.v26i4.28329
https://dx.doi.org/10.1007/s00464-005-0436-7
https://dx.doi.org/10.1007/s00464-005-0436-7

	Body Mass Index and Inguinal Hernia: An Observational Study Focusing on the Association of Inguinal Hernia With Body Mass Index
	Abstract
	Objective
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: General description of the patients of inguinal hernia
	TABLE 2: The frequency of the type of hernia based on gender and BMI

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


