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Factors predicting prolonged hospitalization
after abdominal wall hernia repair - a prospective
observational study
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ABSTRACT

Objective: The aim of this study was to identify the factors predicting prolonged hospitalization following abdominal wall hernia repair.

Material and Methods: This was a prospective observational study which included patients operated for elective and emergency abdominal wall
hernias. Details of the patients including demographic profile, hernia characteristics, and perioperative factors were collected. Patients were followed
up till discharge from the hospital to record the postoperative local and systemic complications. Patients who stayed for more than three days were
considered as longer hospital stay. Analysis was performed to identify factors associated with the longer hospital stay.

Results: A total of 200 consecutive patients of abdominal wall hernia were included over a period of two years. Female sex (p< 0.05), obesity (p=
0.022), and smoking and alcohol consumption (0.002) led to a prolonged hospital stay. Patients with incisional hernias (p< 0.05), American Society of
Anesthesiologists (ASA) class of two or more (p=0.002), complicated hernia (p=0.007), emergency surgeries (p=0.002), general anesthesia (p=0.001),
longer duration of surgery (>60 minutes, p< 0.05), usage of drain (p< 0.05), and surgical site infection (SSI, p= 0.001) were significantly associated with
increased length of hospital stay. Whereas, age distribution, socio-economic status, co-morbidities, recurrent surgery, type of hernia repair and the level
of surgeon did not affect the length of hospital stay.

Conclusion: The risk factors associated with prolonged hospital stay in patients undergoing abdominal wall hernia repair were female sex, obesity,
smoking and alcoholism, incisional hernia, complicated hernias, higher ASA class, and prolonged duration of surgeries.
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INTRODUCTION

Abdominal hernia surgery is the most common elective general surgical proce-
dure carried out which includes groin (inguinal, femoral), primary ventral (epigas-
tric, umbilical), incisional and recurrent hernias (1,2). There are several predictors for
longer hospital stay in all types of hernia which raises healthcare costs. In general,
inguinal, epigastric, and umbilical hernias have got a better outcome, lesser op-
erative time, lesser postoperative complications, and shorter duration of hospital
stay. Akinci et al. have reported that longer duration of surgery, strangulation, high
American Society of Anesthesiologists (ASA) class, systemic and local postoperative
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complications are associated with longer hospital stay in patients with incisional
hernia (3). In a similar study, coronary artery disease (CAD), chronic obstructive pul-
monary disease (COPD), low serum albumin and use of steroids have been found to
be risk factors for delayed wound healing and prolonged hospital stay especially in
elderly patients (4). On the contrary, it has been reported that COPD, use of steroids,
obesity, and previous infected wounds were not associated with risk of infection
and duration of hospital stay in patients undergoing hernia repair surgery (5). Sar-
telli et al. have quoted that the many of the abdominal wall hernias are operated on
emergency basis and this carries more incidence of postoperative complications,
morbidity and hence prolonged hospital stay (6).

Longer hospital stay does not only increase the cost of health care system but also
the loss of man days which has both personal and social impact. The knowledge



about the factors which determine the duration of hospital stay
will help in effective channeling and better management of
healthcare resources (7). Individual studies on inguinal, ventral
and incisional hernias have already been published (1-3). Hence,
this assessment was carried out for abdominal wall hernias as
a whole. There are limited studies in the literature determining
the predictors of hospital stay following abdominal wall hernia
repairs. Hence, this study was undertaken to determine the vari-
ables affecting prolonged hospitalization after abdominal wall
hernia repairs.

MATERIAL and METHODS
Study Design and Setting

This was a prospective cohort study to determine the factors af-
fecting prolonged hospitalization in patients undergoing abdomi-
nal wall hernia repair. The study was conducted in the department
of Surgery, in a tertiary care hospital over a period of two years.
Institute ethics committee approval was obtained. All provisions
of the Declaration of Helsinki were followed in this study.

Patient Enroliment and Follow-Up

All consecutive adult patients posted for emergency and elec-
tive abdominal wall hernia repair with the preoperative diagno-
sis of inguinal hernia, primary ventral hernia (epigastric, umbilical
and paraumbilical) and incisional hernias were included in the
study. Patients with any additional surgical procedures carried
out were excluded from the study. Informed written consent
was taken from all patients included in the study. Patient demo-
graphic profile including age, sex, height, weight, body mass in-
dex (BMI) and socioeconomic status (8) were collected. Detailed
history including significant past medical history, co-morbidities
and habits of smoking and consuming alcohol were noted and
a detailed clinical examination was carried out for all patients.

American Society of Anesthesiologists (ASA) class, type of anes-
thesia, operative procedure carried out, details of the operating
procedures including duration of the procedure, type of surgery
and the grade of surgeon were noted. Postoperatively patients
were followed up till discharge from the hospital to record the
post-operative local and systemic complications. The patients
were discharged from the hospital when clinically fit as per
department protocol. Patients who stayed for more than three
days were considered as longer hospital stay (9). Analysis was
performed to identify factors associated with the longer hospi-
tal stay. Analysis was done for preoperative, perioperative and
postoperative factors predicting the length hospital stay in each
group.

Sample Size

The sample size was calculated using OPENEPI® software. Con-
sidering length of hospital stay as the primary variable (6), the
standard deviation of 0.90 and the power of the study as 90%,
the sample size was calculated to be 200.
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Statistical Analysis

The data obtained from the study was analyzed using SPSS
20.0 (IBM Corporation, New York, U.S.A) software. Various demo-
graphic, preoperative, perioperative and postoperative parame-
ters recorded were summarized using mean/ median (continu-
ous data) and proportions (binary data).

Chi square test or Fisher test was used for analyzing categorical
variables. A multivariate logistic regression analysis with the fi-
nal outcome (length of hospital stays) as the dependent factor
was performed in order to identify independent predictors for
the length of hospital stay after abdominal wall hernia repair.
A p value of less than 0.05 was considered statistically signifi-
cant.

RESULTS

A total of 200 consecutive patients with abdominal wall hernia
as per inclusion criteria operated on elective and emergency ba-
sis were enrolled in the study. Age distribution of abdominal wall
hernia patients ranged from 19 to 76 years with a mean age of
4743 4+ 14.57 years. Majority of the patients were males, with a
male female ratio 2.7:1 (146 vs 54). Majority (67%) of the patients
were within the normal BMI category. The BMI ranged from
16.80-37.53 kg/m? with a mean BMI: 22.19 + 3.20. Out of 149
patients, 74.5% belonged to socioeconomic class 4. 64% of the
patients had habit of either smoking or alcohol consumption or
both. Length of stay was significantly longer in the female sex
(p< 0.05), higher BMI (p= 0.022) and patients who had the hab-
it of consuming alcohol and smoking (0.002). Whereas, age (p=
0.789) and socio-economic status (p= 0.699) did not affect the
length of hospital stay (Table 1).

Groin hernias were the most common type (72.0%) of abdom-
inal wall hernia in the study population. Among the inguinal
hernia right side being the common type with 39.5% whereas
left inguinal hernia was 22.5% and bilateral inguinal hernia was
9.5%. About 5% of the patients had epigastric hernia, another
5% of patients had umbilical or paraumbilical hernia and 0.5%
had femoral hernia. No rare type of hernia was encountered
during the study period. About 13.5% of abdominal hernia pa-
tients presented with complications (irreducible, obstructed
and strangulated). Recurrent hernia accounted for 0.5% of all
abdominal wall hernias. About 39% of the patients had pre-ex-
isting systemic illness. Majority of them had more than one co
morbid illness including hypertension, diabetes, coronary artery
disease etc. Majority of the patients belonged to ASA class 1 or
class 2. Among all types of hernia, incisional hernia patients had
significantly longer hospital stay (p-0.0001). Also, patients with
complications (p=0.007), and patients with ASA class 2 or more
(p=0.002) had significantly longer hospital stay (Table 2). Length
of stay did not significantly differ between primary and recurrent
hernia repair (0.083), and presence of co-morbidity (p= 0.118)
did not contribute to the significantly longer hospital stay.
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Table 1. Demographic profile versus prolonged hospitalization
No of cases Short stay Long stay
N (%) <3 days >3 days p
Sex
Male 146 (73.0) 72 (493) 74 (50.7) 0.0001*
Female 54(27.0) 11 (20.4) 43 (79.6)
Age
18-40 68 (34.0) 29 (42.6) 39(574) 0.789*
41-60 67 (33.5) 26 (38.8) 41 (61.2)
>60 65 (32.5) 28 (43.1) 37(56.9)
BMI
Under weight (<18.55) 24(12.5) 16 (66.7) 08 (33.3) 0.022
Normal (18.55-24.99) 134 (67.0) 53(39.6) 81(60.4)
Over weight (25.00-29.99) 38(19.0) 14 (36.8) 24 (63.2)
Obese (=30.00) 04 (02.0) 00 (00.0) 04 (100.0)
Socio-economic strata
Class 1 00 (00.00) 00 (00.0) 00 (00.0) 0.699
Class 2 00 (00.00) 00 (00.0) 00 (00.0)
Class 3 31(15.50) 15 (484) 16 (51.6)
Class 4 149 (74.50) 60 (40.3) 89 (59.7)
Class 5 20 (10.00) 08 (40.0) 12 (60.0)
Personal habits
No habits 72 (36.00) 20(27.8) 52(72.2) 0.002
Smoking 24 (12.00) 13 (54.2) 11 (45.8)
Alcohol consumption 21(10.50) 15(71.4) 06 (28.6)
Both smoking and alcohol consumption 83 (41.50) 35(42.2) 48 (57.8)
* Fisher's exact test. # Unpaired-t test.
* As per Modified Kuppusamy's classification of socio-economic scale.

Most of the hernia repairs were elective surgeries (88%). Spinal
anesthesia (67%) and meshplasty for the repair were predomi-
nantly carried out in both elective and emergency set up. Train-
ees performed most of the procedures (89%) and the duration
of the surgery ranged from 30-180 minutes (75.38 + 29.22 min-
utes). the primary ventral hernia surgeries have taken less than
60 minutes and 66.7% incisional hernia surgeries have taken a
range of 60-120 minutes. Drain was used for 44 (22%) patients
and all incisional hernia required drain placement which in turn
led to prolonged duration of surgery. About 33 (16.5%) patients
developed SSI, among which incisional hernia had a higher ten-
dency which was statistically insignificant and the level of sur-
geon did not affect the occurrence of SSI. General anesthesia
(p=0.001), emergency surgeries (p=0.002), surgeries performed
more than 60 minutes (p< 0.05), usage of drain (p< 0.05) and
surgical site infection (p=0.001) has significantly delayed the dis-
charge of the patients after hernia repair. The type of repair (p=
0.314) and the level of surgeon (p=1.000) did not significantly
alter the length of stay (Table 3).

Multivariate logistic analysis was carried out for statistically signif-
icant parameters on univariate analysis such as gender (Females,
p-0.031), BMI (Obese, p-0.002), personal habits (Both alcohol con-
sumption & smoking, p-0.008), type of hernia (Incisional hernia,
p-0.0001), type of presentation (Irreducible, obstructed & stran-
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gulated; p-0.023), ASA ( class 2, p-0.001), type of surgery (emer-
gency, p-0.002), type of anesthesia (general anesthesia, p-0.001),
drain usage (drain used, p< 0.05), surgical site infection (present,
p-0.001) and the duration of surgery (60-120 minutes & >120min-
utes; p-0.005) (Table 4). On multivariate logistic analysis gender
(Females, p-0.031), BMI (Obese, p-0.002), personal habits (Both al-
cohol consumption & smoking, p-0.008), type of hernia (Incision-
al hernia, p-0.0001), type of presentation (Irreducible, obstructed
& strangulated; p-0.023), ASA ( class 2, p-0.001) and the duration
of surgery (60-120 minutes & >120 minutes; p-0.005) were inde-
pendently associated with prolonged hospital stay.

DISCUSSION

In the present study, parameters such as female sex, obesity,
alcohol consumption & smoking, incisional hernia, irreducible,
obstructed and strangulated hernia, higher ASA class, longer
duration of surgery were independently associated with pro-
longed hospital stay. Abdominal wall hernia repair is the most
commonly performed general surgical procedure accounting
for 15-18% of all surgical procedures done with an incidence of
100 to 300 per 100000 per annum in various countries (1,10,11).
It has a major impact on the economy of the health care system
as well as the patients. Analysis and the knowledge of various
risk factors contributing to prolonged hospital stay in abdominal
wall hernia repair not only reduces the financial burden on the
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Table 2. Comparison physiological status and type of hernia with prolonged hospitalization
No of cases Short stay Long stay
N (%) < 3 days >3 days p
Co-morbidity
Nil 143 (71.50) 69 (48.3) 74 (51.7)
Hypertension (HTN) 24 (12.00) 06 (25.0) 18 (75.0) 0.118
Diabetes mellitus (DM) 06 (03.00) 01(16.7) 05 (83.3)
Ischaemic heart disease (IHD) 05 (02.5) 01 (20.0) 04 (80.0)
More than one comorbidity 22 6 16
ASA Class
Class 1 145 (72.50) 70(48.3) 75(51.7) 0.002
Class 2 55 (27.50) 13(23.6) 42 (76.4)
Class 3 00 (00.00) 00(00.0) 00 (00.0)
Class 4 00 (00.00) 00(00.0) 00 (00.0)
Type of hernia
Groin hernias 144 (72.00) 74 (514) 70 (48.6)
Primary ventral hernia 20 (10.00) 09 (45.0) 11 (55.0) 0.0001
Incisional hernia 36 (18.00) 00 (00.0) 36 (100.0)
Presentation
Reducible 173 (86.50) 80 (46.2) 93(53.8) 0.007
Irreducible 24 (12.00) 03 (12.5) 21 (87.5)
Obstructed 02 (01.00) 00 (00.0) 02 (100.0)
Strangulated 01(00.50) 00 (00.0) 01 (100.0)
Previous surgery
Recurrent 09 (04.50) 01 (11.1) 08 (88.9) 0.083
Primary 191 (95.50) 82 (42.9) 109 (57.1)
* Fisher’s exact test. # Unpaired-t test.
* As per Modified Kuppusamy's classification of socio-economic scale.

health care system but would also contribute to better post-op-
erative outcomes in patients. This study brought out the major
independent risk factors for prolonged hospital stay in patients
undergoing hernia surgery.

Inguinal hernia is the most common type of all abdominal wall
hernias and ventral hernias are the second most common type
(11,12). Similarly, in the present the study, inguinal hernia ac-
counted for 72% of all the cases and incisional hernia was the
second common type (18%). Studies on abdominal wall hernias
have found that age of the patients did not affect the hospital
stay similar to the present study (11,12). In the present study,
it was found that majority of the patients were men (73% v/s
27%). This trend may be due to males being more involved in
strenuous physical work than females and hence there is great-
er incidence of abdominal hernias in males. It was also found
that the duration of hospital stays with respect to the sex group,
female sex being a strong predictor for prolonged hospital stay.
The probable reason for this trend in the present study is the
type of hernia, where most of the incisional hernia patients
were women. Incisional hernia patients had significantly in-
creased length of hospital stay. Obesity is a significant risk factor
for prolonged hospital stay, development of surgical site infec-
tion and the recurrence of hernia (13-15). The present study also
supported a similar view and found that higher BMI was asso-

ciated with a prolonged hospital stay. This tendency towards
a prolonged hospital stay in obese patients can be elucidated
in view of associated comorbidities, greater likelihood of pro-
longed surgery and a higher incidence of surgical site infection.

Malnutrition, obesity, immunosuppression and diabetes melli-
tus have been significantly reported to prolong the length of
hospital stay (16). In the present study, the distribution of ab-
dominal wall hernia patients according to their socioeconom-
ic class showed that all patients belonged to class 3 or above
and the length of stay did not show any significant difference
among the different socioeconomic strata (8). The reason could
be that none of the study patients belonged to socioeconomic
class 1 & 2 and hence the comparison was between the lower
three strata among the socioeconomic class. It was found that
the incidence of abdominal wall hernia is greater in lower so-
cioeconomic classes, like other reports documented (17). This
could be attributable to the fact that malnutrition and under-
nourishment are more prevalent in lower socioeconomic class-
es and they are exposed to more strenuous physical work com-
pared to the higher socioeconomic class. Studies have shown
that smoking interferes with collagen metabolism and weakens
the abdominal wall soft tissue layers and hence is implicated as
a causative factor for the development of hernia (18). Smoking
and alcohol intake also lead to a prolonged hospital stay after
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Table 3. Comparison of anesthesia and surgical characteristics on prolonged hospitalization
No of cases Short stay Long stay
N (%) <3 days >3 days p
Type of surgery
Elective 176 (88.0) 80 (45.5) 96 (54.5) 0.002
Emergency 24 (12.0) 03 (12.5) 21(87.5)
Type of anesthesia
Spinal anesthesia 134 (67.00) 70(52.2) 64 (47.8) 0.001
General anesthesia 66 (33.00) 13(19.7) 53(80.3)
Type of repair
Anatomical repair 31 (15.50) 11(35.5) 20 (64.5) 0314
Meshplasty 165 (82.50) 69 (41.8) 96 (58.2)
Others* 04 (02.0) 03 (75.0) 01 (25.0)
Level of surgeon
Trainee 178 (89.00) 74 (416 104 (58.4) 1.000
Consultant 22 (11.00) 09 (40.1) 13 (59.9)
Duration of surgery
<60 minutes 92 (46.00) 55(59.8) 37(40.2) 0.0001
60-120 minutes 94 (47.00) 28(29.8) 66 (70.2)
>120 minutes 14 (07.00) 00 (00.0) 14 (100.0)
Drain usage
Drain used 44 (22.00) 00 (00.00) 44 (100.0) <0.05
Drain not used 156 (78.00) 83(53.2) 73 (46.8)
Surgical site infection (SSI)
Surgical site infection 33(16.5) 00(00.00) 33(100.0) 0.001
No complications 167 (83.5) 83(49.7) 84 (50.3)
*Others include TEP (Totally Extra-Peritoneal repair) - 04.
Table 4. Multivariate logistic regression analysis for independent factors for prolonged hospitalization
Variables Odds ratio Confidence interval P
Sex (Female) 0.276 0.086-0.888 0.031
Body mass index (BMI >30.00) 1.18 1.066-1.347 0.002
Smoking and alcohol consumption 0.236 0.081-0.689 0.008
Type of hernia (incisional hernia) 5.659 2.300-13.923 0.0001
Type of presentation (Irreducible, obstructed &strangulated) 3.101 1.171-8211 0.023
ASA* (> class 3) 3.755 1.668-8.451 0.001
Duration of surgery (60-120 minutes & >120minutes) 2616 1.334-5.132 0.005

hernia repair (19). Similarly, in the present study, smoking and
alcohol intake were significantly associated with a prolonged
hospital stay.

Incisional hernia has been reported to be associated with a
prolonged the length of hospital stay after hernia repair (3).
Similarly, in the present study, incisional hernia was associated
with prolonged hospital stay. This could be of the fact that inci-
sional hernia in itself lengthens the duration of repair, and there
are more complications associated with its repair. Irreducibility,
obstruction and strangulation have been associated with pro-
longed duration of hospital stay after hernia repair (3). Similar
findings were observed in the present study. This could be due
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to the fact that these surgeries may require bowel resection
and anastomosis and general anesthesia leading to increase
operative duration and post-operative complications leading
to prolonged hospital stay. Elderly patients are associated with
coexisting systemic diseases which leads to prolonged hospital
stay (20). However, in the present study, co-morbidities were
not associated with prolonged hospital stay as majority of the
patients had groin hernias and most of the patients were less
than 55 years of age.

Higher ASA and general or regional anesthesia have been re-
ported to prolong the length of hospital stay similar to that of
the present study (3,20). Patients who underwent laparoscopic



repair had significant shorter hospital stay (9,21,22). In the present
study, very few patients underwent laparoscopic hernia repair. Al-
though, hernia surgery is more often carried out as an elective
procedure, emergency hernia repair is associated with prolonged
hospital stay (3,23,24). Similar findings were noted in the present
study. This is probably due to the presence of complicated hernia,
hemodynamic instability as most of them belonged to a high-
er ASA class. As noted in the present study, other reports have
also shown that longer duration of surgery was associated with a
prolonged hospital stay (3). Increased duration of surgery predis-
poses for the increased incidence of complications related to sur-
gery, tissue injury, and anesthesia. Use of drains in incisional her-
nia and ventral hernia repair prolongs the hospital stay (4,25). In
the present study, drain placement prolonged hospital stay. Drain
usage directly increases the duration of surgery, predisposes to
development of wound infection and hence prolongs the hos-
pital stay. The higher the rate of infection, the longer the hospital
stay after abdominal wall hernia repairs (5,26,27). In the present
study, development of SSI was associated with longer hospital
stay and incisional hernia had a higher tendency to develop SSI
compared to other types. It was found that the greater the dura-
tion of surgery, the higher the incidences of SSI. The occurrence
of SSI could be associated with malnutrition as most of the study
patients belonged to a lower socioeconomic class and also due
to coexisting diseases.

The strength of this study was that it included all types of ab-
dominal wall hernia. It compared both emergency and elective
procedure. Parameters like ASA and type of anesthesia were
included. Like any other study this also has limitations. Major-
ity of the hernia repair were performed by open method, there
were very limited laparoscopic repairs to compare. Although
we tried to include all important variables which may lead to
prolonged hospital stay, due to the inherent limitations of this
type of study, some could have inadvertently been left out. This
was single center study with its own limitation.

CONCLUSION

Risk factors associated with prolonged hospital stay in patients
undergoing abdominal wall hernia repair were female sex, obe-
sity, smoking and alcoholism, incisional hernia, complicated
hernias, higher ASA class and prolonged duration of surgeries.
The knowledge of these risk factors helps in identifying patients
who may have prolonged hospital stay. This can aid in planning
and reducing the burden on hospital resources as well as help
the surgeons in providing better post-operative outcomes in
patients undergoing abdominal wall hernia surgery.
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Karin duvari fitigi onarimi sonrasi uzamig hastanede kalmayi 6ngoren faktorler -
prospektif gozlemsel calisma

H Shankar, Sathasivam Sureshkumar, Balakrishnan Gurushankari, Gubbi Samanna Sreenath, Vikram Kate

Jawaharlal Lisansistt Tip Egitimi ve Arastirma EnstitUsd, Cerrahi Anabilim Dali, Puducherry, Hindistan

OZET

Giris ve Amag: Karin duvari fitigi onariminin ardindan hastanede kalis stiresinin uzamasini 6ngoren faktorleri belirlemek.

Gereg ve Yontem: By, elektif ve acil abdominal duvar fitigi nedeniyle opere edilen hastalari iceren prospektif bir gézlemsel ¢alismadir. Demog-
rafik profil, fitik 6zellikleri ve perioperatif faktorler dahil olmak tzere hastalarin detaylari toplandi. Postoperatif lokal ve sistemik komplikasyonlari
kaydetmek icin hastalar hastaneden taburcu oluncaya kadar takip edildi. U¢ giinden fazla kalan hastalar hastanede kalis siiresi olarak kabul edildi.
Daha uzun hastanede kalis ile iliskili faktorleri belirlemek icin analiz yapildi.

Bulgular: iki yillik bir siire boyunca 200 ardisik karin duvari fiigi hastasi dahil edildi. Kadin cinsiyeti (p< 0,05), obezite (p= 0,022), sigara ve alkol
tlketimi (0,002) hastanede uzun sure kalmistir. Kesi fitigi olan hastalar (p< 0,05), Amerikan Anesteziyologlar Dernegi (ASA) sinifi 2 veya daha fazla
(p=0,002), karmasik fitik (p= 0,007), acil ameliyatlar (p= 0,002), genel anestezi (p=0,001) ), daha uzun cerrahi siresi (> 60 dakika; p< 0,05), dren
kullanimi (p< 0,05) ve cerrahi alan enfeksiyonu (SSI; p= 0,001) hastanede kalis stiresinin artmasi ile anlamli derecede iliskili idi. Oysa yas dagilhmi,
sosyo-ekonomik durum, eslik eden hastaliklar, tekrarlayan cerrahi, fitik tipi ve cerrah seviyesi hastanede kalis stiresini etkilemedi.

Sonug: Karin duvari fitigi tamiri yapilan hastalarda hastanede uzun sire kalmayla iliskili risk faktorleri kadin cinsiyet, obezite, sigara ve alkolizm,
insizyon fitigi, komplike fitiklar, daha yuksek ASA sinifi ve uzamis ameliyat sureleridir.

Anahtar Kelimeler: Ventral herni, hastanede kalma, kalma suresi, yatis, fitik, ventral
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