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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Abdominal hernia is common among genders
and all ages. However, information about the prevalence and
risk factors of abdominal hernia is still limited in Saudi Arabia.
The aim of the study is to assess the Prevalence, Pattern, Risk
Factors, and management of abdominal and inguinal hernias.

Method: This is an observational study set in King Fahad
Hospital (KFH- Al-Baha) in the Al-Baha region of Saudi
Arabia, with an inclusion of patients aged 18-80 years old who
presented with abdominal or inguinal hernias between January
2022 and January 2024, excluding pediatric patients, patients
above 80 & and patients with deficient data.

Results: The study included 219 patients, and the most reported
type of hernia was indirect inguinal (37.9%). The most common
risk factor was a history of previous abdominal surgery (26%),
followed by comorbidities like diabetes mellitus (15%) and
hypertension (13%). Seventeen percent suffered from hernia
recurrence. Most of the hernia cases were reducible (96%).
Strangulation features (pain and tenderness) were noted in
3.2% of patients. Ninety-two percent of the patients underwent
elective surgical management, with open hernioplasty being the
most common (42%). The analysis of hernia types in relation
to demographic and clinical characteristics revealed that only
gender was a significant finding. Males had significantly higher
odds of developing indirect inguinal hernia (OR=35.7, 95%
CI: 11.6-165, p<0.001) and direct inguinal hernia (OR=8.15,
95% CI: 2.27-52.2, p=0.006). Conversely, male gender was a
protective factor against umbilical (OR=0.23, 95% CI: 0.09—
0.58, p=0.002), paraumbilical (OR=0.13, 95% CI: 0.07-0.26,
p<0.001), and incisional hernias (OR=0.30, 95% CI: 0.09-0.92,
p=0.040).

Conclusion: The study concluded that the most common
type of hernia was indirect inguinal hernia. Most of the
patients underwent elective surgical management, with open
hernioplasty being the most common.

Key words. Abdominal hernia, Inguinal, hernia, prevalence,
Al-Baha Region, Saudi Arabia.

Introduction.

Abdominal wall hernias are one of the most common
surgical conditions, regardless of age and gender. A hernia is
defined as a protrusion of a peritoneal lined intestinal segment
through a defect in the muscular layer of the abdomen [1]. It
is characterized by a rupture in smooth tissue through which
an organ protrudes or pushes through. It commonly occurs in
the abdomen, groin regions, navel area and upper thigh. There
are several types of hernia, out of which inguinal, hiatal, and
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umbilical hernias are the most common types, with the inguinal
hernia being the most frequent (73%) [1-4].

Hernia becomes evident and symptomatic as a swelling in
the groin, heavy feeling in the abdomen, and discomfort in the
abdomen regions, especially when coughing, lifting, or bending
over. However, in some individuals, symptoms may not appear
and can only be recognized during regular medical checkups
[2]. Hernias causes are related to muscle weakness and strain.
Of'these causes, chronic coughing, trauma to the abdominal wall
and the inability of the wall of the abdomen to close properly are
the most common causes of herniation [3].

Studies have assessed the prevalence of abdominal and
inguinal hernias. For instance, a Saudi study conducted in Arar
City reported the prevalence of abdominal hernias to be 11.7%,
with paraumbilical hernias being the most common type,
especially among females [5]. A study in Riyadh City reported
a prevalence of abdominal hernia of 14.01% [6]. Another Saudi
study reported a higher prevalence of 38.8% [7].

Globally, abdominal hernias have an estimated prevalence of
32.5 million cases, with variations in the prevalence of hernia
subtypes, [8] of which are supported by an Indian study [9].
Another study emphasized that most patients presented with
pain, followed by symptoms of irreducibility and vomiting [10].
Similarly, a study in Nigeria reported that most of the hernias
were reducible, accompanied by abdominal pain and vomiting
as a common complaint [11].

The risk factors for abdominal hernia include modifiable risk
factors, such as pregnancy, obesity, smoking, weightlifting,
constipation, and some chronic diseases (diabetes and asthma).
Other nonmodifiable risk factors include older age, gender, and
family history [12]. All these factors play a role in the weakness
of the abdominal musculature or failure of abdominal defect
closure.

Patients may often present with complications of hernia,
such as irreducibility, obstruction, and strangulation, which
is critically serious and leads to peritonitis. However, femoral
hernia is more likely to obstruct and strangulate [13].

Strangulation occurs more often in large-size hernias
protruding through small orifices. In such cases, the narrow neck
of the hernia obstructs arterial blood flow, venous drainage, or
both to the contents of the hernia sac. Furthermore, adhesions
between the contents of the hernia sac and the peritoneal lining
of the sac can entrap the hernia contents and eventually lead
to intestinal obstruction and strangulation. These extremely
painful strangulated hernias are considered a surgical emergency
[14]. Hernia could be managed and treated surgically or non-
surgically according to its severity.
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Despite the availability of literature, there are significant
gaps among individuals and health practitioners. Thus, this
study was conducted to understand the prevalence, patterns of
presentation, risk factors, and management of abdominal and
inguinal hernias in Al-Baha City, Saudi Arabia.

Materials and Methods.

Study design and setting: This retrospective observational
study was conducted in King Fahad Hospital at Al-Baha (KFH-
Al-Baha) in the Al-Baha region of Saudi Arabia. Collecting
data for patients who presented with an abdominal and inguinal
hernia between January 2022 and January 2024 was gathered.

Inclusion criteria: All male or female patients aged 18 years
old to 80 years old presented with ventral or inguinal hernias
between January 2022 to January 2024 were included in the study.

Exclusion criteria: Pediatric patients (aged less than 18
years), patients above 80 & and patients with deficient data or
those who present outside the time frame were excluded.

Data management and analysis: Data collection was done
by the authors through a pre-defined data sheet designed by
the authors and reviewed by experts in the field, data initially
entered and cleaned using an Excel program, then analyzed
using the SPSS program version 25. Data was presented as
numbers and percentages and displayed as tables and figures.
Pearson's Chi-squared and Fisher's exact tests were used to
assess the correlation between sociodemographic characteristics
and the type and presentation of hernia. Also, Logistic Regression
Analysis was performed to analyze the Factors Influencing Hernia
Development. A P value of <0.05 was considered significant.

Results.

Sociodemographic characteristics of participants:

Two hundred and nineteen (219) patients were included. The
most common age category was 41-60 years (47%), followed
by those aged 18-40 years (30%) and 61-80 years (23%). Most
participants were males (64%), while 36% were females. Saudi
patients comprised 89% of the participants, while 11% were
non-Saudi, as illustrated in Table 1.

Risk factors of hernia:

Regarding the documented risk factors for hernia, the most
common risk factor was a history of previous abdominal
surgery (26%), followed by comorbidities like diabetes mellitus
(15%) and hypertension (13%). Other risk factors included
hypothyroidism (7.3%), chronic constipation (6.8%), and
obesity (6.8%). However, 39% of the patients reported no risk
factors, as shown in Table 1.

Clinical characteristics of hernia:

Eighty-three percent had no previous hernia recurrences,
while (17%) suffered from a recurrence. Regarding hernia
presentation, most cases were reducible (96%), while only 0.9%
were irreducible or strangulated (3.2%), as shown in Table 2.

Considering symptoms and signs of hernia, 96% of patients
presented with a mass without any accompanying symptoms.
However, 0.5% suffered from symptoms of intestinal obstruction
such as nausea or vomiting and similar low percentages for
guarding and fever. Strangulation features, characterized by
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pain and tenderness, were noted in 3.2% of patients. Regarding
management, 92% of the patients underwent elective surgical
management, while 4.9% underwent emergency surgery.
Open hernioplasty was the most common (42%), followed by
laparoscopic hernioplasty (33%), as shown in Table 2.

Table 1. Sociodemographic characteristics of patients (n=219).

Characteristic N=219
Age

18-40 65 (30%)
41 -60 104 (47%)
61- 80 50 (23%)
Gender

Female 78 (36%)
Male 141 (64%)
Nationality

None-Saudi 24 (11%)
Saudi 195 (89%)
Risk factors

Diabetes mellitus 32 (15%)
Hypertension 28 (13%)
Chronic constipation 15 (6.8%)
Straining during urination 10 (4.6%)
Obesity 15 (6.8%)
Heavy lifting occupation 11 (5.0%)
Chronic coughing 10 (4.6%)
Previous abdominal surgery 56 (26%)
Hypothyroidism 16 (7.3%)
Grand multiparity 4 (1.8%)
No risk factors 86 (39%)
'n (%)

Table 2. Clinical characteristics of hernia among the patients (n=219).

Characteristic N=219!
History of recurrence

No 182 (83%)
Yes 37 (17%)
Presentation

Irreducible 2 (0.9%)
Reducible 210 (96%)
Strangulated 7 (3.2%)

Symptoms and signs

Mass without symptoms 211 (96%)

Intestinal obstruction features (nausea or vomiting) 1 (0.5%)
Guarding 1 (0.5%)
Fever 1 (0.5%)
Strangulation features (Pain) 7 (3.2%)
Tenderness 7 (3.2%)

Type of management

Elective surgery 173 (95%)
Emergency surgery 9 (4.9%)
Unknown 37

Type of surgical management

Laparoscopic Hernioplasty 72 (33%)
Laparoscopic Herniorrhaphy 1 (0.5%)
No surgical intervention 50 (23%)
Open Hernioplasty 91 (42%)
Open Herniorrhaphy 5(2.3%)
'n (%)
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Figure 1. Distribution of hernia types among the patients (n=219).

Table 3. Correlation between sociodemographic characteristics and types of hernia among the patients (n=219).

Indirect inguinal Direct inguinal Umbilical Paraumbilical Femoral
... OON= 1,N= p-val- O,N= 1,N= p-val- O,N= 1,N= p-val- O,N= 1,N= p-val- O,N= 1,N=
Characteristic |35, g3 e o2t 277 we 196! 231 we 154" 65 we 218 Il
Age 0.2 0.8 0.6 0.8
38 27 57 . 56 , 47 18 64 1
18-40 (28%) (33%) 30v) S G0%) 9% ° G G1%)  (28%) (29%)  (100%)
71 33 90 14 94 10 71 33 104 .
41-60 (52%)  (40%) 47%)  (52%) (48%)  (43%) (46%)  (51%) 4g) 0%
27 23 45 . 46 . 36 14 50 .
61-80 20%)  (28%) 23%) > 19%) 23%) U7 23%)  (22%) 3% 0©O%)
Gender <0.001 0.001 0.002 <0.001
Female 75 3 76 2 63 15 34 44 77 1
(55%)  (3.6%) (40%)  (7.4%) (32%)  (65%) (22%)  (68%) (35%)  (100%)
61 80 116 25 133 . 120 21 141 ,
Male 45%)  (96%) (60%) (93%) (68%) ©G3%) (78%)  (32%) 65%) © 0%
Nationality <0.001 0.2 0.085 0.051
. 7 17 19 , 24 . 21 3 24 .
None Saudi 5 10/y (200 ©.9%) > 19%) (12%) 0©%) (14%)  (4.6%) (11%) 0©%)
Saudi 129 66 173 22 172 23 133 62 194 1
(95%)  (80%) (90%)  (81%) (88%) (100%) (86%)  (95%) (89%) (100%)
History of
Feeunronee 0.3 0.6 0.14 0.11
No 1o 72 158 24 160 22 132 50 181 1
(81%) (87%) (82%)  (89%) (82%)  (96%) (86%) (77%) (83%) (100%)
26 1 34 . 36 1 2 15 37 .
Yes (19%)  (13%) aswy S 1% (18%)  (4.3%) (14%)  (23%) (7% 0%
presentation 0.5 0.7 >0.9 0.8
Irreducible ! ! 2 0 (0%) 2 0 (0%) ! ! 2 0 (0%)
0.7%) (1.2%) (1.0%) ° (1.0%) ¢ 0.6%) (1.5%) (0.9%) o
Reducible 132 78 183 27 187 23 148 62 200 1
(97%)  (94%) (95%)  (100%) (95%)  (100%) (96%) (95%) (96%)  (100%)
3 4 7 . 7 . 5 2 7 .
Strangulated 5 5000 (4.8%) G.6%) 0% G.6v%) 0% (3.2%) (3.1%) (3.2%) 00%)
n (%)

2Pearson's Chi-squared test, Fisher's exact test
3Fisher's exact test.
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Regarding types of hernia, indirect inguinal hernia (37.9%),
followed by paraumbilical (29.4%), direct inguinal (12.3%),
umbilical (10.5%), and incisional hernia (6.3%). The least
common was femoral hernia (0.4%), as illustrated in Figure 1.

Association testing showed that gender was significantly
associated with the type of hernia (P< .001), except for the
femoral hernia, which revealed no significant association with
gender. Indirect inguinal, direct inguinal, and umbilical hernias
were more predominant among males than females, while
females exhibited a higher prevalence concerning paraumbilical
hernias. Also, nationality was significantly associated with
indirect inguinal hernia subtype, as it was noticed more
frequently among Saudi participants than non-Saudi (P < .05),
as illustrated in Table 3.

There is no significant correlation between age and recurrence
of hernia or between sociodemographic characteristics and
hernia presentation, as demonstrated in Tables 4 and 5.

The analysis of hernia types in relation to age, gender,
nationality, history of recurrence, and presentation revealed that
only gender was a significant finding. For Gender, males had
significantly higher odds of developing indirect inguinal hernia
(OR=35.7, 95% CI: 11.6-165, p<0.001) and direct inguinal
hernia (OR=8.15, 95% CI: 2.27-52.2, p=0.006). Conversely,
male gender was a protective factor against umbilical (OR=0.23,
95% CI: 0.09-0.58, p=0.002), paraumbilical (OR=0.13, 95%
CI: 0.07-0.26, p<0.001), and incisional hernias (OR=0.30, 95%
CIL: 0.09-0.92, p=0.040).

Nationality did not show a significant association with any
hernia type. Saudis had lower odds of indirect inguinal hernia
(OR=0.41, 95% CI: 0.14-1.08, p=0.081) but with borderline
significance. other variables were not significantly associated
with type of hernia (p>0.05) Table 6.

Discussion.

Abdominal hernia can develop suddenly or over a long
period due to several risk factors and causes. The incidence of
abdominal and inguinal hernias varies between countries, from
100 —300/100,000 annually [2]. In the USA, more than 750,000
hernias are reported annually [15].

Surgical management delays, particularly in resource-limited
countries, worsen prognoses and complicated outcomes [16-18].
The current study assessed the risk factors and management of
abdominal and inguinal hernias in the Al-Baha region of Saudi
Arabia. The most common age was 41-60 years (47%). Males
constituted 64%. It is important to consider the patient's age
and gender when assuming a diagnosis of hernia since the age
could give insights into the causes, whether it is due to vigorous
exercise among young individuals or due to weak abdominal
wall among females who underwent cesarean section. A
previous Saudi study reported a prevalence of abdominal
hernias of 11.7%, particularly among females [5]. Similarly,
a Saudi study reported that most hernia cases appeared among
elderly females over 51 years old [6].

Table 4. Correlation between age and recurrence of hernia among the patients (n=219).

History of recurrence

Characteristic No, N = 182!
Age

18 -40 56 (31%)

41 -60 90 (49%)
61- 80 36 (20%)

n (%)

’Pearson's Chi-squared test

Yes, N =37! p-value?
0.058

9 (24%)

14 (38%)

14 (38%)

Table 5. Correlation between sociodemographic characteristics and presentation of hernia among the patients (n=219).

Presentation
Characteristic Irreducible, N = 2! Reducible, N = 210" Strangulated, N = 7' p-value?
Age 0.7
18-40 1 (50%) 63 (30%) 1 (14%)
41 -60 1 (50%) 100 (48%) 3 (43%)
61- 80 0 (0%) 47 (22%) 3 (43%)
Gender 0.9
Female 1 (50%) 74 (35%) 3 (43%)
Male 1 (50%) 136 (65%) 4 (57%)
Nationality 0.3
Non-Saudi 0 (0%) 22 (10%) 2 (29%)
Saudi 2 (100%) 188 (90%) 5 (71%)
History of recurrence 0.3
No 1 (50%) 174 (83%) 7 (100%)
Yes 1 (50%) 36 (17%) 0 (0%)
n (%)

’Fisher's exact test.
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Table 6. Logistic Regression Analysis of Factors Influencing Hernia Development.

Indirect inguinal Direct inguinal Umbilical Paraumbilical Incisional
Character- . 95% . 95% . 95% . 95% . 95%
istic OR cr p-value OR cr p-value OR cr p-value OR cr p-value OR cr p-value
Age
18- 40 — — — — — — — — — —
0.33, 0.49, 0.20, 0.46, 0.74,
41-60 0.71 | 54 0.4 1.26 343 0.6 0.56 154 0.3 0.99 214 >0.9 2.98 200 0.2
0.82, 0.26, 0.13, 0.29, 0.13,
61- 80 2.08 551 0.13 0.95 318 >0.9 053 183 0.3 0.76 193 0.6 1.14 9.95 >0.9
Gender
Female — — — — — — — — — —
11.6, 2.27, 0.09, 0.07, 0.09,
Male 35.7 165 <0.001 8.15 522 0.006 0.23 0.58 0.002 0.13 0.26 <0.001 0.30 0.92 0.040
Nationality
Non-Saudi | — — — — — —
. 0.14, 0.29, 0.38,
Saudi 0.41 108 0.081  0.85 287 0.8 1.29 506 0.7
History of
recurrence
No — — — — — — — — — —
0.18, 0.13, 0.01, 0.93, 0.31,
Yes 0.46 114 0.10 0.60 194 0.4 0.20 1.06 0.13 2.19 516 0.072 149 539 0.6
Presentation
Irreducible  — — _ _
. 0.00, 0.02,
Reducible 0.12 9.26 0.4 0.66 26.9 0.8
0.00, 0.01,
Strangulated 0.44 508 0.8 0.67 403 0.8

!OR = Odds Ratio, CI = Confidence Interval.

McFadden R square: Indirect inguinal: 0.291, direct inguinal: 0.089, umblicial: 0.100, paraumblicial: 0.167, Incisional hernia: 0.081.

Regarding types of hernia, the most common was indirect
inguinal hernia (37.9%). This is compatible with the study
conducted in the United Kingdom, where inguinal (70-75%),
femoral (6-17%), and umbilical (3—8.5%) hernias were the
most common types [19]. Another Pakistani study reported
inguinal hernia (70%) as the most common type, followed by
paraumbilical hernia (14.54%) [20]. Similarly, a survey in India
revealed inguinal hernia as the most common type (21.8%) [21].
In contrast, a Saudi study indicated that the most common type
of hernia was para-umbilical (33.9%), followed by inguinal
(27.3%) [7]. An Ethiopian study reported epigastric hernias as
the most common type (41.5%) [22]. This discrepancy in types
of abdominal hernias could be attributed to study differences,
community-based types, and associated factors.

The most common risk factor was a history of previous
abdominal surgery (26%), followed by comorbidities like
diabetes mellitus (15%) and hypertension (13%). This finding
is supported by previous studies conducted in Saudi Arabia and
Ethiopia [7,22]. It is evident from the literature that abdominal
muscle weakness and loss of resistance to high intra-abdominal
pressure can lead to herniation [23,24].

Seventeen percent suffered from hernia recurrences.
Recurrence is the most serious concern following the surgical
repair of hernia, as its management is more challenging and
demanding [25]. Recurrence could be attributed to genetic
factors, family history, or flaws in the implemented surgical
technique or sutures [26,27].
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Regarding the hernia presentation, most cases were reducible
(96%), with 0.9% being irreducible or strangulated (3.2%). The
risk of strangulation in developed countries is low (1.7% - 7%)
[28,29]. However, in resource-limited areas, the risk increases
to 68% [30-32]. This high incidence could be attributed to the
delay in seeking medical care [33,34].

In terms of management, 92% of patients underwent elective
surgical management, with open hernioplasty being the most
common (42%). According to Jenkins and O'dwye, surgery
is the best choice for managing abdominal hernia, including
laparoscopic repair [35]. The majority of surgeons favored
open mesh repair [36]. However, the best operational procedure
should minimize the risk of complications and recurrence. It
should provide rapid recovery with optimum cost-effectiveness.

Gender and nationality were significantly associated with the
type of hernia, with males had a lower risk of indirect, direct
inguinal, umbilical, para-umbilical, and incisional types, this
finding is compatible with a previous Saudi study where male
gender, age above 40, family history, and BMI were significant
factors in relation to hernia pattern [7]. In contrast, another
Saudi study found that previous abdominal trauma and grand
multipara are significantly associated with hernia subtypes [5].
These factors collectively play a fundamental role in abdominal
wall weakness, rendering the individual vulnerable to hernia.
Additionally, indirect inguinal hernia was significantly more
common in Saudi participants, which can be attributed to the
different genetic and environmental factors, On the other hand



another Saudi study showed no difference in the prevalence of
abdominal hernia between Saudi and Non-Saudi population [7].

Overall, this study provides a valuable understanding of
the pattern of hernia presentation, its types, risk factors and
management. A limited number of Saudi studies were published
in this scope; hence, this study is considered a valuable base
for evidence. Another strength of this study is that it included
participants from variable demographic backgrounds and socio-
economic status, which would aid the authorities in dealing with
the issue from all aspects. Furthermore, this study is a basis
for further studies in this aspect. The study was not without
limitations. The single setting may have determined a highly
selected group of cases, which limits the generalization of the
findings. Larger numbers of respondents would have improved
the statistical significance of the results. Also, the retrospective
design might have led to underreporting of morbidity, we
recommend further studies to perform a prospective design
to expand the spectrum and to include numerous healthcare
institutions.

Conclusion.

The study concluded that the most common type of hernia
among the patients was indirect inguinal hernia. Most of the
patients underwent elective surgical management, with open
hernioplasty being the most common. Serial studies should
be conducted and funded to generate more evidence. Medical
missions, educational campaigns and workshops should be held to
prevent and control the severity of abdominal and inguinal hernias.
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