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Abstract 

Background: During March and April 2020, reductions in non-COVID-19 hospital admissions were observed around 
the world. Elective surgeries, visits with general practitioners, and diagnoses of medical emergencies were conse-
quently delayed.

Objective:   To compare the characteristics of patients admitted to a northern Israeli hospital with common surgical 
complaints during three periods: the lockdown due to the COVID-19 outbreak, the Second Lebanon War in 2006, and 
a regular period.

Methods: Demographic, medical, laboratory, imaging, intraoperative, and pathological data were collected from 
electronic medical files of patients who received emergency treatment at the surgery department of a single hospital 
in northern Israel. We retrospectively compared the characteristics of patients who were admitted with various condi-
tions during three periods.

Results:   Patients’ mean age and most of the clinical parameters assessed were similar between the periods. 
However, pain was reportedly higher during the COVID-19 than the control period (8.7 vs. 6.4 on a 10-point visual 
analog scale, P < 0.0001). During the COVID-19 outbreak, the Second Lebanon War, and the regular period, the mean 
numbers of patients admitted daily were 1.4, 4.4, and 3.0, respectively. The respective mean times from the onset of 
symptoms until admission were 3, 1, and 1.5 days, P < 0.001. The respective proportions of surgical interventions for 
appendiceal disease were 95%, 96%, and 69%; P = 0.03.

Conclusions: Compared to a routine period, patients during the COVID-19 outbreak waited longer before turning to 
hospitalization, and reported more pain at arrival. Patients during both emergency periods were more often treated 
surgically than non-operatively.
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Background
During the months March and April 2020, countries 
around the world enforced social containment rules, 
including public commute restrictions and the closure 
of “non-essential” public places, as means to reduce the 
spread of the COVID-19 pandemic [1]. In the same time 

Open Access

*Correspondence:  elik@gmc.gov.il
†Ibrahim Abu Shakra and Maxim Bez contributed equally to this work
1 Department of Surgery A, Galilee Medical Center, 22100 Nahariya, Israel
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-021-01131-4&domain=pdf


Page 2 of 6Abu Shakra et al. BMC Surg          (2021) 21:119 

many hospitals had reported a decline in the volume of 
emergency department (ED) visits, including for seri-
ous surgical conditions among other life-threatening 
diagnoses; possibly reflecting reluctance to seek medi-
cal care due to the high risk of infection from the novel 
virus. Despite the decrease in ED visits most studies 
reported no change in the rate of admissions. This dis-
crepancy was suggested to be caused by the higher acuity 
of patients presented to the ED, in some cases resulting 
from a delayed presentation [2–4]. Although the changes 
in ED utilization are similar across multiple studies, there 
are contradicting reports regarding the rate of emergency 
surgeries during the pandemic [3, 5].

The first case of COVID-19 in Israel was discovered 
in Israel on February 22nd, followed by an increase in 
case number during the month of March. To combat the 
pandemic, the Israeli government had enforced restric-
tions similar to other countries, and on March 19th had 
declared a state of emergency. During the state of emer-
gency all Israeli residents were to remain within 100-
meter radius of their home except for essential needs 
and medical emergencies. Another state of emergency, 
though different in nature, was declared in Israel during 
the Second Lebanon War in 2006. On July 15th the Israeli 
Minister of Defense declared the state of emergency, 
which lasted one month.

In this study we aimed to describe the effect of differ-
ent states of emergency on time to treatment and method 
of treatment in surgical patients admitted to the surgical 
department. The COVID pandemic period and the 2006 
Lebanon War period were compared to a control period, 
hypothesizing that the state of emergency periods will 
lead to a later ED presentation and will therefore result 
with a higher rate of emergent surgical treatment.

Methods
This single center retrospective study included patients 
who were admitted to Galilee Medical Center, Israel, 
with surgical emergencies, during three periods. The 
first period is during the COVID-19 pandemic outbreak, 
when a countrywide lockdown was enforced from March 
1, 2020 to April 19, 2020 (50 days). The second period 
refers to the Second Lebanon war, between July 12, 2006 
and August 14, 2006 (34 days). Both these periods were 
defined as states of emergency by the Israeli government. 
For the establishment of a control group, the third period 
was defined as August 1, 2019 to December 31, 2019 
(153 days). The study was approved by the institutional 
Helsinki Committee.

Data collection
Data were collected from electronic medical files of all 
the patients who received emergency treatment at the 

surgery department. The files were reviewed for demo-
graphic data (gender, age) medical data (chronic comor-
bidities, associated illnesses, the elapsed time since the 
start of symptoms, the surgical approach, the type and 
duration of treatment, hospital stay, perioperative com-
plications and pain assessed by standard 10-point visual 
analogue scale [VAS]), and laboratory, pathological, 
imaging analysis, and intraoperative findings. Pain was 
self-reported by the patient using a graphical ruler [6]. 
To investigate possible differences in clinical presenta-
tion and treatment between the state of emergency peri-
ods and the control period, characteristics of patients 
admitted to the surgical department were examined with 
the following conditions: intestinal diseases (intestinal 
obstruction, volvulus, intestinal perforation, diverticu-
litis, and mesenteric ischemia), diseases of the appendix 
(appendicitis and appendicular abscess), biliary diseases 
(acute cholecystitis, cholangitis, and pancreatitis), gas-
tric and duodenal ulcers and perforations, abscesses 
(perineal, pilonidal, and gluteal), gastrointestinal bleed-
ing, and incarcerated or strangulated hernias (including 
inguinal, femoral, ventral, and umbilical hernias).

Statistical analysis
Means, standard deviations, and medians were calcu-
lated for all the variables examined. Continuous variables 
were tested for normal distribution using the Kolmogory-
Smirnov test, and groups were compared using ANOVA 
or the Kruskal-Wallis test. The Chi squared test was used 
to compare categorical variables between groups. All sta-
tistical analyses were done using SPSS ver. 25.

Results
This study included a total of 677 patients admitted to the 
surgical department; 71 during the COVID-19 outbreak, 
149 during the 2006 s Lebanon War, and 457 during the 
control period. The mean numbers of patients per day 
for the respective periods were 1.4, 4.4, and 3.0. Most 
patients were admitted due to biliary disease, abscess, 
intestinal disease, or acute appendicitis: 28.4, 24.1%, 
21.0%, and 15.2% respectively (Table 1).

The mean age of the patients did not differ between 
the periods of COVID-19, the Second Lebanon war, 
and the control groups (48.9 ± 22.2, 51.9 ± 20.7, and 
52.1 ± 20.9, %respectively, P = 0.48; Table 2). During the 
COVID-19 period, the percentage of patients present-
ing at the surgical department with diabetes was lower 
and the percentage with COPD was higher than during 
the other periods examined. Clinical and laboratory 
variables did not differ between the groups including 
heart rate, mean arterial pressure, body temperature, 
white blood cell count (WBC) and C-reactive protein 
(CRP). However, pain was rated higher during the 
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COVID-19 than during the control period (8.7 vs. 6.4, 
P < 0.0001); VAS data were not available for the 2006 
Lebanon war group. The time from the onset of symp-
toms until admission at the surgical ward was longest 
during the COVID-19 period (3 days), and shortest dur-
ing wartime (1 day), P < 0.005. In both state-of-emer-
gency periods, 63% of the patients who were admitted 

received surgical treatment compared to only 36% in 
the control group (P < 0.001).

Examining the surgical conditions separately, the dif-
ferences observed between the groups in time from onset 
of symptoms until admission remained constant. For 
example, among patients with biliary disease, the median 
time until admission was 2 days in the COVID-19 group, 

Table 1 Reasons for presentation at the surgical department during three periods of time

Control (n = 457) COVID-19 (n = 71) Wartime (n = 149) Total (n = 677)

Gastrointestinal bleeding 19 (4.1%) 1 (1.4%) 6 (4%) 26 (3.8%)

Hernia 14 (3.0%) 4 (5.6%) 18 (12.0%) 36 (5.3%)

Intestinal diseases 105 (22.9%) 11 (15.4%) 26 (17.4%) 142 (21.0%)

Other diseases 2 (0.1%) 0 6 (4.0%) 8 (1.2%)

Abscess 116 (25.3%) 21 (29.5%) 26 (17.4%) 163 (24.1%)

Acute appendicitis 55 (12.0%) 19 (26.8%) 29 (19.5%) 103 (15.2%)

Biliary diseases 140 (30.0%) 13 (18.0%) 39 (26.0%) 192 (28.4%)

Perforation and ulcer 3 (0.6%) 2 (2.8%) 2(1.3%) 7 (1.0%)

Table 2 Demographic and clinical characteristics of patients who presented at the surgical department during three periods of time

P1 = Control vs. COVID-19 period, P2 = Control vs. Lebanon War period, P3 = COVID-10 vs. Lebanon War period

COPD chronic obstructive pulmonary disease, CRP C-reactive protein, VAS visual analogue scale, BMI body mass index, IQR interquartile range

Control (n = 457) COVID-19 (n = 71) Wartime (n = 149) P value

Age, years 52.1 ± 20.9 48.9 ± 22.2 51.9 ± 20.7 P = 0.48

Gender

 Male 257 (56) 42 (59%) 92 (62%) P = 0.48

 Female 200 (44%) 29 (41%) 57 (38%)

Heart failure 58 (13%) 9 (13%) 29 (20%) P = 0.11

Diabetes 118 (26%) 5 (7%) 23 (15%) P 1,2<0.01
Kidney failure 20 (4%) 7 (10%) 8 (6%) P = 0.15

COPD 43 (9.2%) 15 (21.1%) 23 (15.8%) P 1,3 <0.05
Asthma 43 (9.2%) 8 (11.3%) 24 (16.4%) P 2 = 0.02
Hemoglobin 13.2 ± 2.2 13.6 ± 2.3 13.1 ± 2.1 P = 0.16

White blood cell count 11.4 ± 3.7 11.5 ± 4.0 11.85 ± 4.30 P = 0.41

CRP, median, IQR 16.3 [4.9–57.8] 13.4 [5.1–54.0] 12.8 n = 2 P = 0.58

Body temperature 36.8 ± 0.37 36.7 ± 0.22 36.8 ± 0.59 p = 0.98

pH 7.37 ± 0.06 7.35 ± 0.05 7.51 n = 1 P = 0.60

Heart rate 80.0 ± 12.1 80.1 ± 8.9 81.7 ± 14.5 P = 0.65

Pain, according to VAS 6.39 ± 1.17 8.72 ± 0.81  N/A P < 0.001
Creatinine 0.99 ± 0.64 0.89 ± 0.24 1.06 ± 0.42 P = 0.15

BMI 27.9 ± 5.3 27.7 ± 4.5 23.2 n = 1 P = 0.60

Time from symptoms, median, IQR 1.5 [1–3] 3[ 1–4] 1 [ 0.42–1.5] P 1,2,3<0.001
Treatment P 1,2 <0.001
 Surgery 166 %(36%) 45 (63%) 93 (63%) P = 1.00

 Invasive 9 (2%) 0 3 (2%) P = 1.00

 Invasive and conservative 10 (2%) 0 4 (3%) *P 1  = 0.0004
 Conservative *272 (60%) *26 (37%) 48 (32%) P 2  < 0.0001
 Dementia (cognitive status) 23 (5%) 8 (11.3%) 10 (6.7%) P = 0.054
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1 day in the 2006 Lebanon war group and 1.5 days in the 
control group (P = 0.021). The same pattern was observed 
among patients with appendiceal disease, with medians 
of 2 days, 0.5 days, and 1 day, respectively (P < 0.001).

The method of treatment of certain conditions differed 
between the time periods. For patients with appendiceal 
disease, more surgical interventions were performed 
during the state-of-emergency periods than during the 
control period (95, 96%, and 69% during COVID-19, 
the Second Lebanon war and the control period, respec-
tively; P = 0.03). During the Second Lebanon war, 46% of 
the patients with biliary disease underwent surgical treat-
ment compared to 4% during the control period and 8% 
during the COVID-19 period.

Eleven patients presented with intestinal diseases, 
during the COVID-19 pandemic compared to 26 dur-
ing the Lebanon war and 105 patients during the control 
period; the respective average admissions per day were 
0.22, 0.76., and 0.69. During the COVID-19 pandemic, 
patients with intestinal diseases were symptomatic for a 
longer period and arrived to the hospital within a median 
of 3 days compared to 0.75 days during the war and one 
day during the control period; P < 0.05. All the patients 
with gastrointestinal diseases were treated conservatively, 
with the exception of one patient who underwent surgery 
during the COVID-19 pandemic; no differences were 
observed between the periods.

Discussion
This retrospective study aimed to examine the character-
istics of patients treated in the surgical ward of The Gali-
lee Medical Center during the COVID-19 outbreak. The 
focus was the time from onset of symptoms until treat-
ment, and the treatment method. We compared patients 
treated during the COVID-19 outbreak to those treated 
during the 2006 Lebanon war and to a control group. To 
the best of our knowledge, this is the first study that com-
pares such periods.

The main finding of this study is that patients dur-
ing the COVID-19 outbreak waited longer before turn-
ing to hospitalization than did patients during a routine 
period; and the waiting in both periods was longer than 
during the Second Lebanon war. This finding highlights 
differences in patient behavior during two periods of 
national state of emergency. In addition, to presenting 
later, the COVID-19 group was in more pain than the 
control group, according to VAS scores. Moreover, in 
both the COVID-19 outbreak and the Second Lebanon 
war, patients were more often treated surgically than 
non-operatively, compared to the control group. This is 
a novel finding, since while other studies have shown a 
decrease in the number of patients undergoing surgi-
cal treatment during the COVID pandemic [3], here we 

show higher rate of patients receiving surgical treatment. 
This corresponds with similar findings of higher rate of 
complicated appendicitis during the pandemic.

During the COVID-19 period, the percentage of 
patients presenting at the surgical department with dia-
betes was lower and the percentage with COPD was 
higher than during the other periods examined. This 
finding might be the result of younger and healthier 
patients trying to avoid the hospital during the COVID-
19 outbreak, as is evident from the decline in the total 
number of emergency department (ED) visits during the 
outbreak.

The longer time from onset of symptoms to admission 
in the COVID-19 group can be explained by patients’ 
concerns of contracting the virus in the ED. Accordingly, 
the number of admissions was lower than during the 
other periods. This is consistent with reports from other 
countries, where the number of ED visits greatly declined 
during lockdown.[7, 8] On the other hand, the shorter 
time to admission in the Second Lebanon war group 
could be explained by a different case mix, with a higher 
emergency severity index. This is similar to the findings 
of Makhlouf-Obermeyer et al. who examined ED admis-
sions during weeks in which a violent event occurred [9]. 
Nevertheless, we cannot confirm this hypothesis due to 
the lack of data regarding the emergency severity index.

Despite the greater time to admission during the state 
of emergency periods, the treatment method was more 
aggressive than during the control group. However, other 
characteristics did not differ significantly between the 
state of emergency and the control groups, suggesting 
that the emergency situation affected the surgical deci-
sion making. The higher rates of comorbidities during the 
state of emergency periods also support this conclusion, 
due to the greater possibility of intraoperative and post-
operative complications and the tendency to prefer non-
operative treatment in such patients.

A possible explanation for the higher rates of surgical 
treatment during the state of emergency periods is the 
greater severity of the medical conditions, a parameter 
that we were not able to assess directly. As suggested 
above, it is possible that only patients who were more ill 
presented to the ED during the COVID-19 lockdown. 
Though clinical parameters between patients in the lock-
down period and the control period were similar, patients 
who presented during the COVID-19 outbreak reported 
higher levels of pain. The association between the inten-
sity of pain and the severity of the underlying condition 
is well known [10] and may lead a surgeon to prefer sur-
gical treatment over non-operative treatment. As the 
objective parameters were similar between the periods, 
including age and vital signs, the state of emergency itself 
may have exacerbated the pain perceived by the patients. 
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Prior research has linked anxiety state and acute pain, 
and recently published papers have linked the COVID-19 
outbreak to a higher level anxiety [11–14]. Pain evalua-
tion is a routine parameter filled for each patient in our 
department, though its documentation started only in 
2010. Therefore, we do not have data regarding the war 
period. It is likely that patients during the Second Leb-
anon war also presented to the ED with greater pain, 
though data are not available.

Another possible explanation for the higher rate of 
surgery during the COVID-19 period is that the state of 
emergency itself affected decisions to perform surgery. 
The benefit of surgical treatment and the risk of non-
operative treatment have been identified as the highest 
predictors of surgery.[15, 16] Furthermore, Szatmary 
et  al. found that surgeons with less surgical experience 
were more likely to assess higher non-operative risk 
and thus opted to perform surgery more often.[16] We 
speculate %that the uncertainty regarding the possibil-
ity to perform surgery during the hospitalization, due 
to resource prioritization may have contributed to the 
higher rates of surgery.

This study has a number of limitations due to its ret-
rospective design. Data were not available equally for all 
the periods, such as the absence of pain reports during 
the Second Lebanon War. Moreover, hospital admis-
sions may have been affected by differences due to the 
seasons of the periods assessed. Treatments may have 
been affected by changes in clinical practice and decision 
making during the 14 years that lapsed between the ear-
liest and the latest periods. Thus the data regarding the 
2006 Lebanon War should be taken in perspective to the 
14-year difference between the periods, during which 
changes occurred in hospital and international protocols. 
In addition, this study covers a relatively short period of 
time, which in result led to the inclusion of a small num-
ber of patients. Due to these limitations, there is not 
enough evidence to reach clear conclusions regarding the 
patients.

Conclusions
In conclusion, this study shows that patients seek medi-
cal attention at a different stage of their illness in states 
of national emergencies and are more likely to be treated 
surgically. This observation may be due to a number of 
factors, mostly such that result in higher rate of more 
complicated cases presenting to the ED, though the state 
of emergency itself could also influence the decision mak-
ing. During the current COVID-19 outbreak the patients 
refrained from seeking early medical attention, possi-
bly due to the perception that hospitals are a place with 
high risk for contracting the novel virus. This behavioral 
change poses risk for patients with surgical emergencies, 

and may lead to late morbidity and mortality. Further 
research is needed, though health care systems should 
consider addressing this issue in order to minimize the 
effect of the COVID pandemic on public health.

Abbreviation
COVID-19: Coronavirus disease 2019.

Acknowledgements
  Not applicable.

Authors’ contributions
IAS and MB contributed to the concept of the study design, data analyses and 
interpretation, and manuscript critical revision. SG, RF and AM contributed to 
the data collection, literature search, data interpretation, and manuscript draft-
ing. AB and FM contributed to the statistical analysis and data interpretation. 
ZT and KK the literature critical review, data interpretation, and manuscript 
critical revision. EK drafted the work and substantively revised it. All authors 
read and approved the final manuscript. 

Funding
No funding was obtained for this study.

Availability of data and materials
The authors are responsible for the data described in the manuscript and 
assure full availability of the study material. Data is available on request from 
the corresponding author.

Declarations

Ethics approval and consent to participate
  The study protocol was approved by the Institutional Review Board, Gallile 
medical center (0077 − 20) and in accordance with the ethical principles 
described in the Declaration of Helsinki. Consent to participate is not 
applicable.

Consent for publication
  Not applicable.

Competing interests
The authors declare to have no competing interest to disclose in relation to 
the present study.

Author details
1 Department of Surgery A, Galilee Medical Center, 22100 Nahariya, Israel. 
2 Israel Defense Forces, Medical Corps, Ramat Gan, Israel. 3 Faculty of Medicine 
in the Galilee, Bar-Ilan University, Safed, Israel. 

Received: 1 September 2020   Accepted: 2 March 2021

References
 1. WHO. WHO Characterizes COVID-19 as A Pandemic. Geneva: World 

Health Organisation; 2020.
 2. Jeffery MM, D’Onofrio G, Paek H, Platts-Mills TF, Soares WE, Hoppe JA, 

et al. Trends in Emergency Department Visits and Hospital Admissions 
in Health Care Systems in 5 States in the First Months of the COVID-19 
Pandemic in the US. JAMA Intern Med. 2020;180(10):1328–33.

 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. Kim HS, Cruz DS, Conrardy MJ, Gandhi KR, Seltzer JA, Loftus TM, et al. 
Emergency Department Visits for Serious Diagnoses During the COVID-
19 Pandemic. Acad Emerg Med. 2020;27(9):910–3.



Page 6 of 6Abu Shakra et al. BMC Surg          (2021) 21:119 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 5. 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.

 6. Hawker GA, Mian S, Kendzerska T, French M. Measures of Adult Pain. 
Arthritis Care Res. 2011;63(S11):S240–52.

 7. Thornton J. Covid-19: A&E visits in England fall by 25% in week after 
lockdown. BMJ. 2020;369:m1401.

 8. Hartnett KP, Kite-Powell A, DeVies J, Coletta MA, Boehmer TK, Adjemian J, 
et al. Impact of the COVID-19 Pandemic on Emergency Department Visits 
- United States, January 1, 2019-May 30, 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69(23):699.

 9. Makhlouf-Obermeyer C, Sharara E, El-Eid G, Hitti EA. Indirect impact of 
violent events on emergency department utilization and disease pat-
terns. BMC Emerg Med. 2020;20(1):1–7.

 10. McNamara R, Dean AJ. Approach to Acute Abdominal Pain. Emerg Med 
Clin North Am. 2011;29(2):159–73.

 11. Rajkumar RP. COVID-19 and mental health: A review of the existing litera-
ture. Asian J Psychiatr. 2020;52:102066.

 12. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of 
psychological distress among Chinese people in the COVID-19 epidemic: 
Implications and policy recommendations. General Psychiatry. 2020;33:2.

 13. Boeke S, Duivenvoorden HJ, Verhage F, Zwaveling A. Prediction of 
postoperative pain and duration of hospitalization using two anxiety 
measures. Pain. 1991;45(3):293–7.

 14. Kapoor S, White J, Thorn BE, Block P. Patients presenting to the emer-
gency department with acute pain: The significant role of pain catastro-
phizing and state anxiety. Pain Med (United States). 2016;17(6):1069–78.

 15. Sacks GD, Dawes AJ, Ettner SL, Brook RH, Fox CR, Maggard-Gibbons M, 
et al. Surgeon perception of risk and benefit in the decision to operate. 
Ann Surg. 2016;264(6):896–903.

 16. Szatmary P, Arora S, Sevdalis N. To operate or not to operate? A multi-
method analysis of decision-making in emergency surgery. Am J Surg. 
2010;200(2):298–304.

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


	The volume of general surgery emergency cases in a government hospital during the COVID-19 pandemic and two other periods: a comparative, retrospective study
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


