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Impact of the COVID‑19 pandemic on hernia 
surgery in a Swedish healthcare region: 
a population‑based cohort study
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Abstract 

Background:  Swedish healthcare has been reorganised during the COVID-19 pandemic, affecting the availability 
of surgery for benign conditions. The aim of this study was to determine the effects of COVID-19 on emergency and 
elective hernia surgery in a Swedish healthcare region.

Methods:  Using procedure codes, data from inguinal and ventral hernia procedures performed at the three hospitals 
in Jönköping Region, Sweden, from March 1st 2019 to January 31st 2021, were retrieved from a medical database. The 
cohort was divided into two groups: the COVID-19 group (March 1st 2020–January 31st 2021) and the control group 
(March 1st 2019–January 31st 2020). Demographic and preoperative data, hernia type, perioperative findings, and 
type of surgery were analysed.

Results:  A total 1329 patients underwent hernia surgery during the study period; 579 were operated during the 
COVID-19 period and 750 during the control period. The number of emergency ventral hernia repairs increased dur-
ing the COVID-19 period, but no difference in inguinal hernia repair rate was seen. The characteristics of patients that 
underwent hernia repair were similar in the two groups. Moreover, the decrease in elective ventral hernia repair rate 
during the COVID-19 period did not result in a higher risk for strangulation.

Conclusion:  There is no evidence to suggest that the decrease in the number of elective ventral hernia repairs dur-
ing the COVID-19 period had any impact on the risk for strangulation. Indications for surgery in patients with a symp-
tomatic ventral or inguinal hernia should be carefully evaluated. Studies with greater power and longer follow-up are 
needed to gain a full understanding of the effects of the COVID-19 pandemic on hernia surgery.
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Introduction
The global pandemic of coronavirus disease 2019 
(COVID-19) has had far-reaching effects in Sweden [1]. 
The virus SARS-CoV-2, that can cause severe acute res-
piratory syndrome, was first confirmed in Sweden on the 
31st January 2020 when a woman returning from Wuhan 
tested positive. Unlike many other Western countries, 

Sweden has not imposed a lockdown and has kept a large 
part of society open [2].

The COVID-19 pandemic has had a great impact on 
the healthcare system, forcing widespread reallocation of 
healthcare personnel [3, 4]. This has led to the postpon-
ing of numerous planned procedures for benign condi-
tions [5–7].

On the other hand, it has provided a unique opportu-
nity to study the impact of watchful waiting on the out-
come of symptomatic hernias, since repairs have been 
postponed due to the pandemic. To date, few studies 
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have focused specifically on watchful waiting as a way of 
managing symptomatic hernias [8–11], and most of these 
have been carried out during the COVID-19 pandemic 
[12]. Lima et al. described a fall in emergency hernia sur-
gery rate during a pandemic [13]. Similar findings were 
found in the German Hernia Register [14]. Moreover, 
there was no change in mortality rates following abdomi-
nal wall hernia repairs during the COVID-19 pandemic 
despite an increase in emergency procedures [15].

In this study, we investigated the impact of the COVID-
19 pandemic on hernia surgery in a Swedish health-
care region where no lockdown measures were taken. 
The hypothesis was that the rate of emergency surgery 
increased during the COVID-19 pandemic leading to 
higher morbidity rates.

Materials and methods
Study design
This was a population-based cohort study. Collection of 
data was performed according to STROBES statement 
for observational studies [16]. Data were obtained from 
the digital medical records in Jönköping Region, with a 
catchment of approximately 360.000 inhabitants. There 
are three hospitals in Jönköping Region all of which per-
form emergency surgery. Planned hernia repairs, how-
ever, are only performed in two of them. There is little 
private healthcare and no private unit performs emer-
gency surgery.

Patients who had undergone hernia repair between 1st 
March 2019 and 31st January 2021, were included. The 
patients were divided into two groups; the control group 
(1st March 2019–31st January 2020) and the COVID-19 
group (1st March 2020–31st January 2021). These time-
frames were chosen because 1st March 2020 was the date 
the first wave of COVID-19 began and by 31st January 
2021 the second wave had ended, allowing the healthcare 
system to at least temporarily return to normal.

All hernia repairs were identified by the Swedish Pro-
cedure Coding System [17]. Hernia repairs on children 
under 18-years-of-age were excluded.

The variables analysed were demographic data (age, 
sex), date and type of surgery, anaesthetic risk according 
to American Society of Anesthesiologists (ASA score), 

hernia type, use of mesh, and medical procedure codes 
for procedures undertaken at the same time.

In cases where patients were admitted with an incar-
cerated inguinal or ventral hernia, the first line treatment 
was to attempt manual reduction of incarcerated tissues 
from the hernia sack to the natural compartment. If the 
contents were reduced, repair was usually undertaken 
within 48 h. If the hernia could not be reduced, the hernia 
was repaired without greater delay than was necessary to 
stabilise the patient and access the necessary resources 
(staff, operating theatre). Whatever, all such repairs were 
registered as emergency procedures.

Statistical analysis
Descriptive statistics and statistical analyses were per-
formed using IBM SPSS Statistics 27.0.1.0. Chi-square 
test and Fisher’s exact test were used to compare categor-
ical variables between groups. Student t-test was used to 
analyse continuous variables. A p-value < 0.05 was con-
sidered statistically significant.

Ethics
The study was approved by the Swedish Ethics Review 
Body (Ref. no. 2022-00061-01).

Results
During the study period, 1329 hernia repairs were identi-
fied. Altogether 579 hernia repairs were performed in the 
COVID-19 group. Of these, 68 (12%) were carried out as 
an emergency procedure and 511 (88%) as a planned pro-
cedure. During the control period, there were 750 hernia 
procedures, 672 (90%) performed as a planned procedure 
and 78 (10%) as an emergency procedure (Table 1). There 
was no significant increase in emergency hernia repair 
rate during the COVID-19 period (p = 0.44).

Only 6% of all inguinal hernia repairs were carried out 
as an emergency procedure, but emergency procedures 
were performed in 22% and 34% of primary ventral her-
nias and incisional hernias respectively (Table  1). Fur-
thermore, when comparing the number of operations for 
each type of hernia in the COVID-19 and control groups, 
an increase in emergency ventral abdominal wall hernia 
repair rate was seen during the COVID-19 period (26% 
vs. 16%, p = 0.01). The greatest increase was seen for 

Table 1  Emergency and elective hernia repairs from March 2020 to January 2021 (COVID-19 group) and March 2019 to January 2020 
(Control group)

Inguinal hernia repair Ventral abdominal wall hernia Total hernia repair

Emergency Elective p 0.34 Emergency Elective p 0.01 Emergency Elective p 0.44

COVID-19 26 (6%) 389 (94%) 42 (26%) 122 (74%) 68 (12%) 511 (88%)

Control group 40 (8%) 467 (92%) 38 (16%) 205 (84%) 78 (10%) 672 (90%)
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incisional hernia repairs with more than double the num-
ber of repairs performed as an emergency procedure in 
the COVID-19 group (34% vs. 15%, p = 0.02, Table 2).

As expected, numerous elective operations were post-
poned during the COVID-19 pandemic, with 16% and 
40% decreases in the number of inguinal and ventral her-
nia repairs respectively. In all, the number of elective her-
nia repairs during the pandemic fell to 161.

In August 2020, a crisis situation agreement was 
reached in Jönköping Region, where staff were obliged 
to prolong working hours. This provided the opportu-
nity to perform more elective operations and lasted until 
November 2020. Initially, day-case surgery was given 
priority, but even the number of postponed major ven-
tral hernia repairs was significantly less than the period 
between March and July 2020 (Figs. 1, 2).

Comparative analysis did not show any differences 
between the two groups, indicating that the character-
istics (age, sex, ASA score) of patients that underwent a 

hernia repair were similar in both groups (Table 3). The 
reduction in elective hernia repair did not result in a 
higher risk for strangulation or organ resection (Table 4). 
The same pattern was seen for emergency ventral hernia 
repair, where differences were not statistically significant 
(p = 0.12).

Discussion
The overall number of emergency hernia repairs did not 
increase during the COVID-19 period in the Jönköping 
healthcare region, despite the decrease in planned pro-
cedures. There was, however, a moderate increase in the 
number of emergency repairs for incisional hernia. This 
indicates that the volume of planned hernia repairs on 
the population-level has relatively little impact as a pre-
ventive measure against unexpected incarceration. The 
increase in emergency incisional hernia repairs may be 
explained by the greater risk for incarceration in inci-
sional hernias compared to primary ventral and inguinal 
hernias.

During the first phase of the pandemic i.e., between 
March and July 2020, only emergency hernia surgery was 
performed. Elective hernia repair was limited to less than 
10 and 5 operations per month for inguinal and ventral 
hernia respectively compared to the previous year, with 
only few exceptions. However, after the crisis situation 
agreement in August 2020, previously postponed pro-
cedures were carried out. In particular, day-care surgery 
for inguinal hernia and minor ventral hernia repairs was 

Table 2  Emergency and elective ventral hernia repairs from 
March 2020 to January 2021 (COVID-19 group) and March 2019 
to January 2020 (Control group)

Primary ventral hernia repair Incisional hernia repair

Emergency Elective p 0.16 Emergency Elective p 0.02

26 (22%) 91 (78%) 16 (34%) 31 (66%)

28 (16%) 150 (84%) 10 (15%) 55 (85%)

Fig. 1  Emergency and elective inguinal hernia operations March 2020–January 2021 vs. March 2019–January 2020. ‘Crisis situation’ agreement was 
activated between August and November 2020
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given priority. This explains the large fluctuations in ven-
tral hernia repairs and especially incisional hernia repairs 
during the COVID-19 period. Furthermore, the COVID-
19 pandemic did not have any impact on the number of 
inguinal hernia repairs as almost all of these operations 
are carried as day-case surgery in our region.

The decrease in elective ventral hernia repair rate was 
followed by a moderate increase in emergency repairs 
for incisional hernia. This study shows a 64% increase 
in emergency ventral hernia surgery when elective cases 

fell by 40%. It is important to mention here that patients 
that are planned for hernia surgery in Jönköping Region 
must have a symptomatic hernia, whilst watchful wait is 
applied in cases with asymptomatic hernia. Moreover, no 
change in surgical approach was seen during the COVID-
19 pandemic because the local routines of open or lapa-
roscopic approach remained unchanged.

There was no statistically significant increase in the 
number of cases with incarceration or strangulation 
requiring organ resection. This must be interpreted with 
some caution since the study lacks statistical power to 
detect minor increases in risk. We cannot, therefore, con-
clude that it is generally safe to postpone planned hernia 
repairs. There are potential confounders affecting the 
decision to carry out emergency surgery, but there were 
no differences between the two groups regarding patient 
characteristics. A limitation of our study is that no data 
about BMI, previous surgery or comorbidity index were 
included. ASA score as a measure of anesthesiology risk 
was the only variable patient-related risk factor analyzed.

The retrospective data analyses and small sample size 
limit the validity of the study. The crisis situation agree-
ment had a major impact on the pattern of hernia surgery 
in Jönköping Region, especially on major ventral hernia 
surgery. These results are derived from a Swedish Region 
with specific pandemic measures and, therefore, they may 
thus not be generalizable to countries that have met the 
Covid-19 pandemic with other healthcare measures [18, 
19]. However, we believe that a low elective ventral her-
nia repair rate has a negatively affect due to the higher 
risk for emergency operations and therefore risk for organ 
resection.

Fig. 2  Emergency and elective ventral hernia operations March 2020–January 2021 vs. March 2019–January 2020. ‘Crisis situation’ agreement was 
activated between August and November 2020

Table 3  Demographic and preoperative characteristics of 
patients who underwent emergency hernia repair

COVID-19 Control group

Male 37 51 p 0.24

Female 30 28

Age, years (mean) 60 65 p 0.16

ASA 1 12 15 p 0.12

ASA 2 28 31

ASA 3 23 27

ASA 4 5 5

Table 4  Emergency hernia repairs complicated by organ 
resection in the COVID-19 and control groups

COVID-19 Control group

Inguinal 3 2 p 0.052

Ventral 3 0

Incisional 1 0
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Conclusion
In conclusion, no increase in the total number of emer-
gency inguinal hernia repairs was seen in the COVID-19 
group, however a significant increase of more than 60% 
in the number of emergency ventral hernia repairs. This 
increase was associated with a 40% reduction in elective 
ventral hernia repairs. The number of emergency pro-
cedures where organ resection was necessary remained 
unchanged. The crisis situation agreement had a great 
impact on the number of patients in the region operated for 
hernia, and we believe that hernia repair may be performed 
during the pandemic when the necessary precautions have 
been taken. These results suggest that indications for sur-
gery in patients with a symptomatic ventral or inguinal her-
nia should be carefully evaluated, but that planned surgery 
has only limited potential to reduce the rate of emergency 
hernia surgery.

Acknowledgements
Not applicable.

Author contributions
Concept and study design: CK. Data acquisition: CK. Data analysis: CK. Writ-
ing—original draft preparation: CK. Writing-reviewing and editing: CK, SH, GS. 
Supervision: GS. All authors read and approved the final manuscript.

Funding
No external funding was obtained.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Swedish Ethics Review Body (Ref. no. 
2022-00061-01).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Surgery, Ryhov County Hospital, 55185 Jönköping, Sweden. 
2 Department of Surgery, Kalmar Hospital, Kalmar, Sweden. 3 Department 
of Clinical Science and Education, Södersjukhuset, Karolinska Institute, Stock-
holm, Sweden. 4 Department of Surgery, Södersjukhuset, Stockholm, Sweden. 

Received: 24 February 2022   Accepted: 23 June 2022

References
	1.	 World Health Organization (WHO) COVID-19 Dashboard. https://​covid​19.​

who.​int/​region/​euro/​count​ry/​se.
	2.	 COVID-19 in Sweden. https://​sweden.​se/​life/​socie​ty/​

sweden-​and-​corona-​in-​brief.
	3.	 Cano-Valderrama O, Morales X, Ferrigni CJ, Martín-Antona E, Turrado 

V, García A, et al. Acute Care Surgery during the COVID-19 pandemic 

in Spain: changes in volume, causes and complications. A multicentre 
retrospective cohort study. Int J Surg. 2020;80:157–61.

	4.	 Kuhlen R, Schmithausen D, Winklmair C, Schick J, Scriba P. The effects of 
the COVID-19 pandemic and lockdown on routine hospital care for other 
illnesses. Dtsch Arztebl Int. 2020;117:488–9. https://​doi.​org/​10.​3238/​arzte​
bl.​2020.​0489.

	5.	 Çiyiltepe H, Yıldırım G, Fersahoğlu MM, Aydın MT, Özcabı Y, Bulut NE, 
et al. Clinical approach to patients admitted to the emergency room 
due to acute cholecystitis during the COVID-19 pandemic and percu-
taneous cholecystostomy experience. Ulus Travma Acil Cerrahi Derg. 
2021;27(1):34–42.

	6.	 Collard M, Lakkis Z, Loriau J, et al. Antibiotics alone as an alternative to 
appendectomy for uncomplicated acute appendicitis in adults: changes 
in treatment modalities related to the COVID-19 health crisis. J Vis Surg. 
2020. https://​doi.​org/​10.​1016/j.​jvisc​surg.​2020.​04.​014.

	7.	 Iacobucci G. Covid-19: all non-urgent elective surgery is suspended for at 
least three months in England. BMJ. 2020;368:m1106. https://​doi.​org/​10.​
1136/​bmj.​m1106.

	8.	 Fitzgibbons RJ Jr, Ramanan B, Arya S, Turner SA, Li X, Gibbs JO, Reda DJ, 
Investigators of the Original Trial. Long-term results of a randomized con-
trolled trial of a nonoperative strategy (watchful waiting) for men with 
minimally symptomatic inguinal her- nias. Ann Surg. 2013;258(3):508–15.

	9.	 Kokotovic D, Sjølander H, Gögenur I, Helgstrand F. Watchful waiting as a 
treatment strategy for patients with a ventral hernia appears to be safe. 
Hernia. 2016;20(2):281–7. https://​doi.​org/​10.​1007/​s10029-​016-​1464-z 
(Epub 2016 Feb 2).

	10.	 Lauscher JC, Leonhardt M, Martus P, Zur Hausen G, Aschenbrenner K, 
Zurbuchen U, Thielemann H, Kohlert T, Schirren R, Simon T, Buhr HJ, 
Ritz JP, Kreis ME. Beobachtung vs. Operation oligosymptomatischer 
Narbenhernien: Aktueller Stand der AWARE-Studie [Watchful waiting vs 
surgical repair of oligosymptomatic incisional hernias: current status of 
the AWARE study]. Chirurg. 2016;87(1):47–55. https://​doi.​org/​10.​1007/​
s00104-​015-​0011-2 (German).

	11.	 de Goede B, Wijsmuller AR, van Ramshorst GH, van Kempen BJ, Hop 
WCJ, Klitsie PJ, Scheltinga MR, de Haan J, Mastboom WJB, van der Harst 
E, Simons MP, Kleinrensink GJ, Jeekel J, Lange JF. Watchful waiting versus 
surgery of mildly symptomatic or asymptomatic inguinal hernia in 
men aged 50 years and older: a randomized controlled trial. Ann Surg. 
2018;267(1):42–9. https://​doi.​org/​10.​1097/​SLA.​00000​00000​002243.

	12.	 East B, Pawlak M, de Beaux AC. A manual reduction of hernia under anal-
gesia/sedation (Taxis) in the acute inguinal hernia: a useful technique in 
COVID-19 times to reduce the need for emergency surgery—a literature 
review. Hernia. 2020. https://​doi.​org/​10.​1007/​s10029-​020-​02227-1.

	13.	 Lima DL, Pereira X, dos Santos DC, Camacho D, Malcher F. Where are the 
hernias? A paradoxical decrease in emergency hernia surgery during 
COVID-19 pandemic. Hernia. 2020;24(5):1141–2.

	14.	 Köckerling F, Köckerling D, Schug-Pass C. Elective hernia surgery cancella-
tion due to the COVID-19 pandemic. Hernia. 2020;24(5):1143–5.

	15.	 Turan U, Dirim AB. The effects of COVID-19 pandemic on emergency 
anterior abdominal wall hernia surgery: is it safe to postpone elective her-
nia surgery in the pandemic? Eur J Trauma Emerg Surg. 2021;48:833–9.

	16.	 Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 2019;13(Suppl 
1):S31–4.

	17.	 National board of Health and Welfare (Socialstyrelsen) Classification of 
operations and interventions. https://​www.​socia​lstyr​elsen.​se/​utvec​kla-​
verks​amhet/e-​halsa/​klass​ifice​ring-​och-​koder/​kva/.

	18.	 Bracale U, Podda M, Castiglioni S, Peltrini R, Sartori A, Arezzo A, Corcione F, 
Agresta F, CLOUD-19 Collaborative Group. Changes in surgicaL behaviOrs 
dUring the CoviD-19 pandemic. The SICE CLOUD19 Study. Updates Surg. 
2021;73(2):731–44.

	19.	 Santoro GA, Grossi U, Murad-Regadas S, Nunoo-Mensah JW, Mellgren 
A, Di Tanna GL, Gallo G, Tsang C, Wexner SD, DECOR-19 Collaborative 
Group. DElayed COloRectal cancer care during COVID-19 Pandemic 
(DECOR-19): global perspective from an international survey. Surgery. 
2021;169(4):796–807.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://covid19.who.int/region/euro/country/se
https://covid19.who.int/region/euro/country/se
https://sweden.se/life/society/sweden-and-corona-in-brief
https://sweden.se/life/society/sweden-and-corona-in-brief
https://doi.org/10.3238/arztebl.2020.0489
https://doi.org/10.3238/arztebl.2020.0489
https://doi.org/10.1016/j.jviscsurg.2020.04.014
https://doi.org/10.1136/bmj.m1106
https://doi.org/10.1136/bmj.m1106
https://doi.org/10.1007/s10029-016-1464-z
https://doi.org/10.1007/s00104-015-0011-2
https://doi.org/10.1007/s00104-015-0011-2
https://doi.org/10.1097/SLA.0000000000002243
https://doi.org/10.1007/s10029-020-02227-1
https://www.socialstyrelsen.se/utveckla-verksamhet/e-halsa/klassificering-och-koder/kva/
https://www.socialstyrelsen.se/utveckla-verksamhet/e-halsa/klassificering-och-koder/kva/

	Impact of the COVID-19 pandemic on hernia surgery in a Swedish healthcare region: a population-based cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Materials and methods
	Study design
	Statistical analysis
	Ethics

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


