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Incidence, Risk Factors, and 

Burden of Incisional Hernia Repair 

After Abdominal Surgery in France: 

A Nationwide Study 

CONCLUSION

In this nationwide population, using an exhaustive 

healthcare database, at least 4.6% of patients who 

underwent an abdominal surgical procedure over 

2013–2014 were admitted to the hospital for an 

incisional hernia repair within five years, and among 

them the recurrence rate was 15.6%. The hospital care 

cost of incisional hernia repair for patients undergoing 

an abdominal surgery was estimated to be about €4 150 

per hernia repair.

The site with the highest risk of subsequent incisional hernia repair was 

colon and rectum. Also, the machine learning analysis showed that 

individual risk factors (age starting as early as age 39, or surgery with 

laparotomy) also put patients operated on other sites at higher risk of 

incisional hernia repair. In clinical practice, identifying high-risk 

patients and applying specific measures and technologies to prevent 

the onset of incisional hernia is warranted.

RESULTS

PMSI bases provided by ATIH, Data controller: Bard; Processing implementation officer: Heva. Study registered 

under MR006 with the Health Data Hub on April 21, 2021 (Declaration of conformity No. 2214421v0 of July 

17, 2019).

Study population

32,633 patients

 ≥1 incisional hernia

710,074 patients

Abdominal surgery

Incisional hernia 

hospital stay

OBJECTIVES

Laparotomies are frequent operations, either for elective procedures or for 

urgent surgery.

Incisional hernia is a common complication of laparotomies 1 and may 

have been considered as a risk worth taking for a life-saving surgical 

procedure 2,3. While probably underreported, incisional hernia is estimated 

to develop in 4–15% of patients after laparotomy 4, or 3–4% within 4–5 

years of abdominal surgery 5. The burden of incisional hernia 

encompasses substantial morbidity, impaired quality of life, possible 

hospital admissions for a surgical procedure, and leads to expenses for 

the health insurance fund 6. 

The objectives of this study were to assess the rate of incisional hernia 

repair after abdominal surgery, recurrence rate, hospital costs, and risk 

factors, in France.

METHODS

This national, retrospective, longitudinal, observational study was based 

on the French Hospital Discharge Database (PMSI). 

All adult patients (≥18 years old) hospitalized for an abdominal surgical 

procedure between January 1, 2013 and December 31, 2014 and 

admitted to the hospital at least once for an incisional hernia repair within 

five years of the index surgery were included.

The index date was defined as the date of the first abdominal surgery 

during the inclusion period. A historical period of two years prior to the 

index date was considered to capture the patient’s medical history. All 

patients were followed for five years from the index surgery, until the end 

of the study (31-12-2019), or death, whichever occurred first. 

Descriptive analyses and cost analyses from the National Health 

Insurance (NHI) perspective (hospital care for the hernia repair) were 

performed. 

A multivariable Cox model and a machine learning analysis were 

performed to identify risk factors for hernia repair.

Characteristics and cost of the incisional hernia repair hospital stay

Referral from emergency 

room (yes), No.

Time between index surgery 

and first hernia repair 

(Mean ± SD)

Mean cost (± SD)

Index hospital stay duration 

(Mean ± SD)

Index hospital status,

   Public 

22.1 months

(±15.2)

4 152.5€

(±5 210.0)

Incisional hernia 

hospital stay

6.0%6.3 days

(±8.6)

55.5%

Description at abdominal surgery

Incision site Medical history

 ≥1 incisional herniaAbdominal surgery

   Obesity

Cancer

   COPD

      Renal failure

Cirrhosis

      Heart failure

Diabetes

1.3%0.8%

3.6%3.0%

3.0%3.0%

11.1%6.9%

14.2%10.2%

33.2%20.7%

29.3%22.7%

 ≥1 incisional herniaAbdominal surgery

   Hepatobiliary

   Colon and rectum

   Other procedures on the 

small bowel or the 

peritoneum

   Pancreas

   Stomach, duodenum

1.6%1.0%

16.6%14.8%

14.0%15.8%

48.6%33.0%

19.1%35.3%

Patients characteristics Hospital stays characteristics

Abdominal surgery  ≥1 incisional hernia  ≥1 incisional hernia

Age, Mean (± SD)
53.6 years 

(±19.3)

59.6 years 

(±14.7)

Index hospital stay duration 

(Mean ± SD)

12.6 days

(±14.5)

8.0 days

(±12.3)

Abdominal surgery

Sex (male) 37.8% 45.0% Index hospital status,

   Public 
56.2% 55.7%

Risk factors of hernia repair after abdominal surgery

UP HR LL UPHR LL

COPD

No 1.0 - -

Yes 1.3 1.2 1.3

Multivariable analysis of factors associated with the first hospitalised incisional hernia

Sex

Female 1.0 - -

Male 1.1 1.0 1.1

Index hospital stay duration 

(days)

0-2 1.0 - -

3-4 1.2 1.2 1.3

5-9 2.0 1.9 2.1

10+ 3.1 2.9 3.3

Incision site 

(index hospital stay)

Hepatobiliary 1.0 - -

Stomach, duodenum 1.0 1.0 1.1

Colon and rectum 1.2 1.2 1.3

Pancreas 1.1 1.0 1.2

Other procedures on the small 

bowel or the 
1.4 1.3 1.4

Hospital satus 

(index hospital stay)

Private 1.0 - -

Public 0.9 0.9 0.9

Age

18-35 1.0 - -

36-55 3.0 2.8 3.1

71+ 2.8 2.6 3.0

56-70 4.1 3.8 4.3

Volume of the activity of the hospital 

(index hospital stay)

1st quartile 1.0 - -

2nd quartile 1.0 1.0 1.0

3rd quartile 1.0 1.0 1.1

4th quartile 1.1

0.5 1.1 1.7 2.3 2.9 3.5 4.1 4.7

1.0 1.1

Referral from emergency room 

(index hospital stay)

No 1.0 - -

Yes 0.8 0.8 0.8

Laparotomy

No 1.0 - -

Yes 1.9 1.7 2.1

Obesity

No 1.0 - -

Yes 1.9 1.8 1.9

Cancer

No 1.0 - -

Yes 0.9 0.9 0.9

Hearth failure

No 1.0 - -

Yes 0.7 0.7 0.8

Diabetes

No 1.0 - -

Yes 1.0 0.9 1.0

Cirrhosis

No 1.0 - -

Yes 1.1 1.0 1.3

0.5 1.1 1.7 2.3 2.9 3.5 4.1 4.7

Factors associated with incisional hernia repair according to the machine learning analyses

65.8%

121,655 patients RR 2.89 [2.82 - 2.96]

100%

184,800 patients RR 1.83 [1.78 - 1.88]

7.3%

13,415 patients RR 3.74 [3.57 - 3.91]

ObeseColon and rectum Age ≥40 years old

36.7%

29,681 patients RR 2.42 [2.33 - 2.52]

100%

80,826 patients RR 1.20 [1.15 - 1.24]

29.2%

23,627 patients RR 2.71 [2.60 - 2.82]

Age ≥43 years oldOther procedures on the small bowel and peritoneum Laparotomy

59.5%

58,939 patients RR 1.18 [1.13 - 1.22]

100%

99,057 patients RR 0.86 [0.83 - 0.90]

8.3%

8,225 patients RR 2.18 [2.03 - 2.35]

LaparotomyStomach, duodenum Age ≥39 years old

8.8%

20,366 patients RR 1.82 [1.73 - 1.92]

100%

230,731 patients RR 0.47 [0.46 - 0.49]

6.1%

14,176 patients RR 2.21 [2.09 - 2.34]

39 ≤ age ≤ 76 years oldHepatobiliary Laparotomy

46.7%

2,151 patients RR 3.53 [3.17 - 3.94]

100%

4,602 patients RR 2.61 [2.39 - 2.85]

25.1%

1,156 patients RR 4.39 [3.96 - 5.00]

Male, without diabetes and age ≥50 years oldPancreas Laparotomy

1st level 2nd level 3rd level


