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Abstract
Background
This study sought to determine the COVID-19 pandemic and vaccination’s effects on the number of patients
presenting with emergent surgical illnesses or requiring emergency general surgical procedures. We
compared the number of presenting cases and surgical emergencies before the pandemic, in 2019, and
during the pandemic, before and after the COVID-19 vaccination’s introduction.

Method
This observational retrospective chart review was conducted at a tertiary hospital in Al-Qassim, Saudi
Arabia. The data were retrospectively collected for three periods (July 1 to September 30) in 2019, 2020, and
2021 using a data collection sheet for demographic data, visit date, comorbidities, emergency procedure
type, COVID-19 test result, length of hospitalization, ICU admission status, and surgical case mortality.

Results
The study included 152 participants with a mean age of 36.1 (SD: 16) years, and 69.7% of them were male.
Common surgical conditions were identified as acute appendicitis (49.3%), skin abscesses and pilonidal
sinus (21.7%), and diabetic foot (9.2%) across all three years. The most frequent (48.7%) surgical procedure
was appendectomy. A decrease in surgical emergencies rate was observed during the year 2020, as compared
to 2019 and 2021. The general surgery emergency rate was highest in 2021 among patients admitted for
procedures post-vaccination (38.8%).

Conclusion
Common surgical emergencies were most frequent in 2021, after the COVID-19 vaccine’s introduction.
Future research areas include the impact of the pandemic on delays or the severity and complication of
surgical or medical cases.

Categories: Emergency Medicine, General Surgery, Epidemiology/Public Health
Keywords: appendicitis, pandemic, vaccine, covid-19, surgical emergencies

Introduction
COVID-19 is a contagious respiratory disease characterized by respiratory symptoms, including difficulty
breathing, fever, and dry cough [1]. WHO announced the virus as a pandemic on March 11, 2020 [1]. The first
case of COVID-19 in the Kingdom of Saudi Arabia (KSA) was reported on March 2, 2020 [2].

The COVID-19 pandemic has significantly affected hospital surgical departments in several ways. For
example, emergency surgeries have significantly decreased, while mortality in patients undergoing surgeries
has significantly increased alongside the cancellation of elective cases, delays in surgical interventions, and
closure of some private surgical practices due to financial burdens [3-11]. One of the biggest challenges this
virus presents in the operating room is that the viral load in various bodily compartments and fluids is
unknown, causing healthcare workers to operate in an unpredictable and dangerous environment [3,12]. In
addition, published guidelines have issued varying recommendations, including that electrocautery should
be done under minimum power settings and to avoid lengthy dissection in one area to reduce exposure to
particles generated during surgeries. In addition, any needle-stick injuries or personal protective equipment
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(PPE) damage during operations must receive more attention in a pandemic environment [13].

Governments and non-governmental organizations worldwide have introduced measures to stop or slow the
spread of COVID-19 [4-6]. For example, the Royal Colleges of Surgeons in Ireland and Great Britain have
recommended a strategy for emergency surgery settings: using PPE, employing conservative management
whenever suitable, and using open rather than laparoscopic operations unless the laparoscopic approach
offers significant clinical benefits to the patient [14]. Moreover, the COVID-19 pandemic’s effect on surgical
emergencies has been prominent internationally. One study across 24 countries included 1128 patients who
had surgery between January 1 and March 31, 2020, of whom 74.0% had emergency surgery and 24.8% had
elective surgery; it found that the 30-day mortality percentage was 23.8%, a higher proportion of which
occurred postoperatively in emergency surgery (rather than in elective surgery) [7]. Males experienced
higher mortality rates than females, as did the older population (70 years old and older), and people with
pulmonary complications constituted 82.6% of all deaths [7].

In KSA, similar to other countries, surgical beds have been nationally redistributed to care for COVID-19
admissions. Surgical bed capacity reductions and an increased risk of infection among surgical patients were
concerning [4-6,8]. Health authorities limited surgical visits in outpatient clinics and wards admission to
protect patients and healthcare staff. According to the Ministry of Health (MOH), as of February 21, 2020,
elective surgeries were delayed, with some exceptions, while other urgent cases have also been rescheduled
[8]. The KSA was among the first countries to introduce COVID-19 vaccines for its citizens to prevent and
reduce the spread of the infection and the severity of the disease. The first vaccination campaign began on
December 17, 2020. On July 11, 2021, the MOH announced that 50% of the population and residents in KSA
had been immunized with the first dose of the COVID-19 vaccine. The vaccine’s introduction in KSA has
positively contributed to its emergency surgical department [15].

The impact of COVID-19 vaccination on surgical emergencies in KSA has not been directly addressed in the
available literature. However, the research do provide information on several aspects related to COVID-19 in
KSA. One study reported factors affecting COVID-19 vaccine hesitancy among the general population in
KSA [16]. Another report described the characteristics and pattern of emergency department visits during
the COVID-19 pandemic, including demographic features, acuity level, length of stay, and admission rate
[17]. Moreover, there was a review of urologists’ response to the COVID-19 pandemic in KSA, including the
implementation of measures to minimize outpatient clinics and the use of telemedicine [18]. Additionally,
an investigation examined the impact of lockdown on injuries during the pandemic in a level-I trauma
center in Riyadh, KSA [19]. There is also research on the impact of COVID-19 on healthcare systems,
including the postponement of elective surgeries [20]. Therefore, in this study, we aim to determine and
compare the rate of surgical emergencies before and during the pandemic and after the introduction of
COVID-19 vaccines in KSA. The findings of this study would lead the way to develop management
guidelines for surgical emergencies, recommend vaccination policies for surgical patients in case of future
similar situations, or identify new areas of research related to COVID-19 infection.

Materials And Methods
Study design, setting, and procedure
The study was a quantitative observational retrospective cross-sectional study. It was conducted at the
tertiary hospital in Unaizah, Al-Qassim, KSA, the only governmental care hospital in the city, with a
capacity of 360 beds. We collected the data retrospectively from surgical emergency records in this tertiary
facility. The selection period was from July 1 to September 30 for 2019, 2020, and 2021. The years selected
represent the stages before and during the pandemic as well as after the COVID-19 vaccine’s introduction in
KSA. This study included all surgical emergencies admitted during the study period and excluded all non-
general surgical cases and elective general surgeries. The patients who refused to undergo their surgeries
and signed for discharge against medical advice due to the fear of getting infected were also excluded. All
patients meeting the inclusion criteria from all selected study periods were included in our analysis. We
conducted a comprehensive review of medical records on specific variables included in our structured data
collection sheet and data were compared between the selected periods of three years.

This study was registered at http://www.researchregistry.com and reported according to STROCSS criteria
[21]. All the procedures performed in this study aligned with the ethical standards and were approved
(reference no: 1443-3-5453, dated September 30, 2021) by the regional ethical committee, and the consent is
waived due to the nature of the study design. In addition, approval was obtained from the hospital’s
administration and department head. All retrieved data was used without any personal identifiers to protect
the anonymity and confidentiality of the medical records.

Study tool
Data were collected using a structured data collection sheet based on the review of previous studies [3,22].
In addition, three experts in the field ensured the data collection sheet’s validity. Information was obtained
from medical records, including demographic data (age, gender), visit date, admission diagnosis, and
presence of comorbidities including diabetes, hypertension, coronary artery diseases, chronic kidney
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diseases, and others. Data related to the length of hospitalization, COVID-19 test results for 2020 and 2021,
type of emergency procedures, ICU admissions of surgical cases, and hospital mortality of surgical cases
were also included to achieve the study aim. A pilot study included 17 records was conducted to test the
feasibility, reliability, and time needed to complete and the clarity of the data collection sheet before
conducting the study. The sample size estimation was based on including all cases that fit inclusion criteria
for a period of three months in each year from 2019 to 2021 to reach a sufficient sample size. Furthermore,
another assumption was taken into account which is calculated through the assumption of 10 cases per
variable as per Sackett et al. [23], which accounts for 100 cases, and then we added 10 cases to account for
the incompleteness of data totaling up to 110 cases.

Statistical analysis
Data collected from the participants were entered into a Microsoft Excel spreadsheet (Microsoft,
Washington, USA), where it was reviewed, validated, cleaned, and prepared for analysis. Analyses were
completed using SPSS Statistics version 22 (IBM Corp. Released 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.). The authors completed descriptive analyses to assess the distribution
of the participants across the three periods used for the study: July to September 2019, July to September
2020, and July to September 2021. The results of descriptive analyses were presented in a
frequency/proportion table. In addition, trends concerning the monthly and weekly rates of general surgical
emergencies during the three years were determined, with the results presented in charts. Inferential
analyses were conducted using chi-square tests (for categorical variables) and the Kruskal-Wallis test (for
continuous variables, such as age) to determine the presence and magnitude of any associations between
selected variables and the rate of general surgical emergencies in the three periods. The chi-square test
compares the observed frequencies of each group to the expected frequencies under the null hypothesis. The
Kruskal-Wallis test ranks the data of all groups together and then compares the mean ranks of the different
groups. The Kolmogorov-Smirnov test was implemented to determine the degree of normality in the
distribution of continuous variables, such as age and hospitalization length. The level of significance was set
at p <0.05.

Results
General characteristics and distribution of the entire study population
The study included 152 participants who met the inclusion criteria, with a mean age of 36.1 (SD: 16.0) years
(Table 1). Male-to-female, the sex of the participations was skewed at 69.7% to 30.3%. All participants had
been admitted for a wide range of surgical conditions, with the most common being acute appendicitis
(49.3%), followed by skin/subcutaneous abscess (including perianal region, gluteal region, abdomen, thigh,
neck, chest/breast, upper back, upper arm, and hand abscess), pilonidal sinus (21.7%), and diabetic foot
(9.2%). For their management, different general surgical procedures were implemented. A considerable
number of patients had an appendectomy (48.7%), and another 21.7% had irrigation and drainage for skin
and subcutaneous abscesses. For those that had diabetic foot ulcers, there was diabetic foot debridement or
amputation (8.6%).

Variables Values Frequency %

Age, mean ± SD  36.1 ± 16.0

Sex
Male 106 69.7

Female 46 30.3

Diagnosis

Acute appendicitis 75 49.3

Skin/subcutaneous abscess/pilonidal sinus 33 21.7

Diabetic foot 14 9.2

Obstruction, regardless of the cause 8 5.3

Perforation (gastric/bowel) 6 3.9

Hernia (all) 6 3.9

Cholecystitis/pancreatitis 4 2.6

Trauma 2 1.3

Anorectal disease 1 0.7

Others 3 2.0

Negative 23 15.1
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COVID-19 testing
Positive 2 1.3

Result missing 1 0.7

Not requested or applicable 126 82.9

Procedures

Appendectomy 74 48.7

I&D for skin and subcutaneous abscess 33 21.7

Diabetic foot debridement and/or amputation 13 8.6

Hernia repair with/without bowel resection 6 3.9

Adhesiolysis 5 3.3

Bowel resection 4 2.6

Repair of bowel perforation 4 2.6

Cholecystectomy (both open and laparoscopic) 4 2.6

Others 9 5.9

ICU admission
Yes 19 12.5

No 133 87.5

Mortality
Yes 1 0.7

No 151 99.3

Hypertension
Yes 22 14.5

No 130 85.5

Diabetes mellitus
Yes 34 22.4

No 118 77.6

Coronary artery disease
Yes 12 7.9

No 140 92.1

Chronic kidney disease
Yes 5 3.3

No 147 96.7

Other chronic diseases
Yes 14 9.2

No 138 90.8

TABLE 1: General characteristics and distribution of the study population
SD: standard deviation, ICU: intensive care unit, I&D: incision and drainage

As part of care management, only about 17% of the population were tested for the COVID-19 virus, among
which only two (7.7%) patients had confirmed positive results. Nineteen participants (12.5%) required care
in the ICU, and among the entire population, one patient died within the study period. Regarding
comorbidities, diabetes mellitus was the most common comorbidity encountered (22.4%), followed by
hypertension (14.5%) and coronary artery disease (7.9%).

Trends in hospital admissions
Across the entire population, the rate of general surgery emergencies was highest in 2021, with 59 patients
admitted for various procedures during this period (38.8%). The year 2019 had the second-largest group of
patients admitted for general surgery procedures (n = 51, 33.6%). Looking at the monthly trends during each
year, the rate of general surgery emergencies was highest during August 2019, August 2021, and September
2021 (Figure 1). Additionally, the weekly average number of emergencies in 2019 was 3.6 (SD 1.6, 95% CI 2.7-
4.6). This reduced by 11.3% to 3.2 (SD 1.5, 95% CI 2-3-4.2) cases per week in 2020. However, the weekly
average increased from 3.2 to 4.54 (SD 1.9, 95% CI 3.4-5.7) cases per week, an increase of 40.6% from the
previous year (Figure 2).
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FIGURE 1: Monthly trends for hospital admissions between July and
September of 2019, 2020, and 2021 in bar graph form. The x-axis
represents the month and year of admission, and the y-axis represents
the number of admitted patients

FIGURE 2: Weekly admission trends in 2019, 2020, and 2021. The x-axis
represents the week and year of admission, and the y-axis represents
the number of admitted patients per week

Associations between selected variables and rate of general surgical
emergencies between 2019 and 2021
Additional analyses were completed to determine relationships between selected variables and the rate of
surgeries during the three periods studied (Table 2). Patient ages across the three years were generally
similar. It was highest in 2019 (38.8 ± 17.7 years) and lowest in 2021 (34.5 ± 14.8), but the difference was not
found to be statistically significant (p =0.321). The diagnoses were also generally similar across the three
years, with acute appendicitis as predominant-45.1% in 2019 to 54.2% in 2021 (p =0.790). Diagnoses of skin
or subcutaneous abscesses or pilonidal sinus came in second place during the three periods, with
proportions ranging from 19.0% to 25.4%. Aligned with the spread of diagnoses between 2019 and 2021, the
types of surgical procedures carried out followed a similar trend, with appendectomy as the most-performed
procedure in each of the periods, ranging from 45.1% in 2019 to 52.5% in 2021; however, the differences
were not statistically significant (p = 0.576).
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Regarding COVID-19 test results, most COVID-19 tests were conducted in 2021. None were implemented in
2019, before the beginning of the pandemic. In 2021, 25.4% of the patients admitted that year required ICU
admission, the highest across the three-year range of this study (p =0.001), indicating a significantly higher
proportion of patients were admitted to the ICU in 2021. Only 2.4% of the 41 patients seen in 2020 received
ICU care. The length of hospitalization (including both pre- and postoperative periods) showed no
statistically significant difference between the number of days patients spent on in-hospital care across the
three years (p =0.190). On average, patients spent the longest time hospitalized in 2019 (6.8 ± 11.8 days) and
the shortest time in 2020 (3.9 ± 4.0 days). The prevalence rates of comorbidities such as hypertension,
diabetes mellitus, and coronary artery disease were comparable across the three periods (p >0.05).

Variables 2019 (n = 51) N (%) 2020 (n = 42) N (%) 2021 (n = 59) N (%) p-value

Age, median (IQR) 35.0 (31.0) 31.0 (25.0) 33.0 (22.0) 0.461*

Mean ± SD 38.8 ± 17.7 35.0 ± 15.2 34.5 ± 14.8  

Gender     

Male 35 (68.6%) 33 (78.6%) 38 (64.4%) 0.305

Female 16 (31.4%) 9 (21.4%) 21 (35.6%)  

Diagnosis     

Acute appendicitis 23 (45.1%) 20 (47.6%) 32 (54.2%) 0.790

Skin/subcutaneous abscess/pilonidal sinus 10 (19.6%) 8 (19.0%) 15 (25.4%)  

Diabetic foot 4 (7.8%) 6 (14.3%) 4 (6.8%)  

Obstruction, regardless of the cause 5 (9.8%) 1 (2.4%) 2 (3.4%)  

Perforation (gastric/bowel) 2 (3.9%) 1 (2.4%) 3 (5.1%)  

Hernia (all) 2 (3.9%) 2 (4.8%) 2 (3.4%)  

Trauma 1 (2.0%) 1 (2.4%) 0 (0.0%)  

Cholecystitis/pancreatitis 2 (3.9%) 1 (2.4%) 1 (1.7%)  

Anorectal disease 1 (2.0%) 0 (0.0%) 0 (0.0%)  

Others 1 (2.0%) 2 (4.8%) 0 (0.0%)  

COVID-19 test**     

Negative 0 (0.0%) 7 (16.7%) 16 (27.1%) 0.001

Positive 0 (0.0%) 2 (4.8%) 0 (0.0%)  

Result missing 0 (0.0%) 1 (2.4%) 0 (0.0%)  

Not requested or applicable 51 (100.0%) 32 (76.2%) 43 (72.9%)  

Procedure     

Appendectomy 23 (45.1%) 20 (47.6%) 31 (52.5%) 0.576

I&D for skin and subcutaneous abscess 10 (19.6%) 8 (19.0%) 15 (25.4%)  

Diabetic foot debridement and/or amputation 4 (7.8%) 5 (11.9%) 4 (6.8%)  

Adhesiolysis 5 (9.8%) 0 (0.0%) 0 (0.0%)  

Hernia repair with/without bowel resection 2 (3.9%) 2 (4.8%) 2 (3.4%)  

Bowel resection 1 (2.0%) 1 (2.4%) 2 (3.4%)  

Repair of bowel perforation 1 (2.0%) 1 (2.4%) 2 (3.4%)  

Cholecystectomy (both open and laparoscopic) 2 (3.9%) 1 (2.4%) 1 (1.7%)  

Others 3 (5.9%) 4 (9.5%) 2 (3.4%)  

ICU admission     
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Yes 3 (5.9%) 1 (2.4%) 15 (25.4%) 0.001

No 48 (94.1%) 41 (97.6%) 44 (74.6%)  

Length of hospitalization, median (IQR) 3.0 (5.0) 2.0 (4.0) 2.0 (3.0) 0.586*

Mean ± SD 6.8 ± 11.8 3.9 ± 4.0 4.6 ± 5.9  

Mortality     

Yes 0 (0.0%) 0 (0.0%) 1 (1.7%) 0.452

No 51 (100.0%) 42 (100.0%) 58 (98.3%)  

Hypertension 8 (15.7%) 6 (14.3%) 8 (13.6%) 0.950

Diabetes mellitus 13 (25.5%) 9 (21.4%) 12 (20.3%) 0.800

Coronary artery disease 3 (5.9%) 1 (2.4%) 8 (13.6%) 0.098

Chronic kidney disease 2 (3.9%) 1 (2.4%) 2 (3.4%) 0.916

Other chronic conditions 6 (11.8%) 4 (9.5%) 4 (6.8%) 0.664

TABLE 2: Comparison of patient characteristics and outcomes pre-pandemic, during, and post-
pandemic
* Kruskal-Wallis test carried out based on the non-normal distribution of data

** No COVID-19 testing was done in 2019

Bold: significant difference at a p-value below 0.05

Discussion
With the number of patients admitted at 51 and 42 in 2019 and 2020, respectively, the rate of general
emergencies decreased in 2020 when compared to 2019. After the COVID-19 vaccine’s introduction, this
reduction was followed by an increase in the rate in 2021, with 59 patients admitted for general surgical
emergencies. Our results are consistent with a previous study in which there was a reduction (59.1%) in
surgical emergencies [24]; furthermore, it is reported that during the pandemic, the consultation rate for
general surgery emergencies decreased significantly from 195 patients before the pandemic to 132 patients
after it [25], a 54% reduction in emergency surgeries in India, while a study from Italy documented 86%
decline in emergency surgery in the first month after nation-wide lockdown [26-27]. Likewise, a 70%
downturn in surgical admissions and a 50% drop in surgeries were observed during the Ebola pandemic in
Sierra Leone [28]. This marked reduction in emergency surgical procedures is also supported by several
studies worldwide [29-35]. The decrease in emergency operations could plausibly be attributed to a diversion
of resources to the management of patients with COVID-19, as well as a lockdown resulting in suboptimal
healthcare facilities access [36-38]. Moreover, fear of contracting COVID-19 may have also been a
contributing factor [39].

The finding in Table 2 highlights the significant decrease in female patients during the pandemic. Females
accounted for 31.4% in 2019 and 35.6% in 2021 but 21.4% during the pandemic, similar to the findings of a
study by Tarim et al. [25]. This finding could potentially result from women heeding pandemic warnings
more than men, women refraining from visiting the emergency room, or women overusing emergency
services before the outbreak [25].

Across the three years of our study, patients’ diagnoses were similar, with no significant difference. Acute
appendicitis was the most common diagnosis, ranging from 45.1% in 2019 to 54.2% in 2021. Similarly, the
types of procedures performed followed the same pattern in all years, with appendectomies being the most
performed, ranging from 45.1% in 2019 to 52.5% in 2021. However, previous studies found a decrease in the
number of cases admitted with acute appendicitis and the number of appendectomies performed [3,24] This
discrepancy might be due to using non-operative approaches, such as prescribing antibiotics [24]. No
significant difference was found in the number of trauma cases admitted within general surgical
emergencies. Similar previous studies also compared the pandemic’s effect on the rate of trauma cases,
finding that there was no significant difference in trauma cases admitted before and after the pandemic
[3,24-25].

According to our study, COVID-19 testing was most common in 2021. However, in the year 2020, only two
patients were positive. In addition, as COVID-19 testing was not requested for most cases or the result was
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missed during 2020 and 2021, this limits the study’s broader applicability and might affect comparisons. In a
review by another study, the authors recommended that all patients undergoing surgery should be tested for
COVID-19 without delay to reduce the risk of transmission of COVID-19 [40]. In contrast, a Scottish study
reported that most emergency general surgical patients did not undergo COVID-19 testing due to concerns
over sensitivity and testing costs during the study period [41].

Regarding ICU admission, the highest rate across the three years of this study was observed in 2021, when
25.4% of patients admitted that year required ICU admission. However, only 5.9% of the 48 patients in 2019
and 2.4% of the 41 patients seen in 2020 were managed in the ICU. The present study’s results for ICU
admission pre-pandemic and during the pandemic aligned with another study’s results [42]. This finding
may be explained by how, during the period of post-vaccine release, the MOH stipulated that entry to all
buildings affiliated with the Ministry would be restricted based on immunization status.

Upon examining the length of hospitalization (including pre- and postoperative periods), patients spent the
longest time on average in 2019 (6.8 ± 11.8 days) and the shortest time in 2020 (3.9 ± 4.0 days). However,
there was no statistically significant difference between the number of days patients spent on in-hospital
care across the three years. Our results align with a study done in Spain [43] and may be due to early
discharge from the hospital during the COVID-19 pandemic due to the restrictions that aim to limit the
spread of infection and expand the hospital beds’ capacity [44].

Regarding comorbidities, diabetes mellitus was the most common comorbidity encountered (22.4%),
followed by hypertension (14.5%) and coronary artery disease (7.9%). Although there were no significant
differences in the prevalence rate of comorbidities in all three time periods, this finding aligns with a study
conducted by Surek et al. [24] However, another study showed an increase in morbidity rate during the
pandemic time [25,42].

In this study, the mortality rate of patients undergoing emergency surgeries did not show a statistically
significant difference across the three studied periods. This finding aligned with another study [43] reporting
that the mortality and reoperation rates were similar in the control and pandemic groups. A previous study
reported that the time between the onset of complaints and admission to the emergency room during the
pre-pandemic period has not changed during the pandemic [25]. However, this area was unaddressed in our
study; future studies could explore this area by measuring the impact of the pandemic and relevant
restrictions on the delays of case presentation and subsequent increases in the rate and severity of
complications, even for surgical and medical cases.

We encountered several limitations in conducting our research. First, the sample size was small and limited
to one city from one local hospital, the only governmental care hospital in the city, and does not include the
whole months of the year which may affect the generalizability of the findings and may not capture the
comprehensive regional or national trends in surgical emergencies during the COVID-19 pandemic and its
vaccination period. Additionally, postoperative ICU admissions and postoperative complications like
nosocomial infection and paralytic ileus must also be studied. Furthermore, the COVID-19 swab results were
missed or not requested for some patients, and the timeframe from the onset of the complaints until seeking
medical care was not addressed as these data were absent from most patients’ files. Therefore, this absence
of COVID-19 test results for some patients led to our inability to analyze the impact of COVID-19 infections
on surgical emergencies during selected periods. Nevertheless, this study is sought to describe the impact of
COVID-19 and its vaccine on emergency surgeries in our region.

Conclusions
The incidence of common surgical emergencies was highest in 2021, after the COVID-19 vaccine’s
introduction, with most patients presenting with acute appendicitis, skin or subcutaneous abscesses
(including perianal region, gluteal region, thigh, abdomen, neck, chest/breast, upper back, upper arm, and
hand abscess), or diabetic feet; they underwent surgical procedures to manage these cases. Future research
utilizing larger and more heterogeneous samples, including multiple healthcare centers, would be helpful in
enhancing the generalizability of the findings. Moreover, future studies could examine additional variables,
such as the pandemic’s impact on the delays in case presentations and the increased rate or severity of the
complications, to achieve a more comprehensive understanding of the pandemic's influence on surgical
care. Consequently, there is a need for further research to explore the complete implications of the
pandemic and vaccination on surgical care.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Regional Research Ethics
Committee at General Directorate of Health Affairs in Al-Qassim Region issued approval 1443-3-5453. We
are pleased to inform you that the local research ethics committee had approved your research proposal.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the

2023 Alolayan et al. Cureus 15(8): e43630. DOI 10.7759/cureus.43630 8 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
MJ contributed to the study's conception, design, analysis, and interpretation of data, as well as revising and
drafting the manuscript. HA and MA contributed to data analysis and interpretation, as well as revising and
drafting the manuscript. GM, ND, JQ, SS, TS, GJ, AS, and HR contributed to the acquisition of data, as well as
the drafting of the manuscript. All authors read and approved the final manuscript. All authors agreed to
accept responsibility for all aspects of the work, including ensuring that any questions about the accuracy or
integrity of any part of the work are thoroughly investigated and resolved. The authors would like to express
their gratitude to the hospital administration and staff for their assistance and cooperation during the data
collection process.

References
1. Coronavirus disease (COVID-19) . (2021). Accessed: September 21, 2021:

https://www.paho.org/en/coronavirus-disease-covid-19.
2. MOH reports first case of coronavirus infection . (2020). Accessed: February 13, 2023:

https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx.
3. O'Connell RM, Khan MA, Amir M, Bucheeri M, Khan W, Khan IZ, Barry KM: The impact of COVID-19 on

emergency general surgery admissions and operative volumes: a single centre experience. Surgeon. 2021,
19:e207-12. 10.1016/j.surge.2020.09.013

4. Myles PS, Maswime S: Mitigating the risks of surgery during the COVID-19 pandemic . Lancet. 2020, 4:2-3.
10.1016/S0140-6736(20)31256-3

5. Argenziano M, Fischkoff K, Smith CR: Surgery scheduling in a crisis . N Engl J Med. 2020, 382:e87.
10.1056/NEJMc2017424

6. Lund S, MacArthur T, Fischmann MM, et al.: Impact of COVID-19 governmental restrictions on emergency
general surgery operative volume and severity. Am Surg. 2023, 89:1457-60. 10.1177/00031348211011113

7. Mortality and pulmonary complications in patients undergoing surgery with perioperative SARS-CoV-2
infection: an international cohort study. Lancet. 2020, 396:27-38. 10.1016/S0140-6736(20)31182-X

8. Bawazeer M, Nouh T, Alburakan A, Tashkandi W: How the COVID-19 pandemic affected the care of the
surgical patients in the intensive care unit. Saudi Crit. Care J. 2020, 4:10.

9. Lei S, Jiang F, Su W, et al.: Clinical characteristics and outcomes of patients undergoing surgeries during the
incubation period of COVID-19 infection. EClinicalMedicine. 2020, 21:100331.

10. Stöß C, Steffani M, Kohlhaw K, et al.: The COVID-19 pandemic: impact on surgical departments of non-
university hospitals. BMC Surg. 2020, 20:313. 10.1186/s12893-020-00970-x

11. Kibbe MR: Surgery and COVID-19. JAMA. 2020, 324:1151-2.
12. Coccolini F, Tartaglia D, Puglisi A, Giordano C, Pistello M, Lodato M, Chiarugi M: SARS-CoV-2 is present in

peritoneal fluid in COVID-19 patients. Ann Surg. 2020, 272:e240-2. 10.1097/SLA.0000000000004030
13. Zheng MH, Boni L, Fingerhut A: Minimally invasive surgery and the novel coronavirus outbreak: lessons

learned in China and Italy. Ann Surg. 2020, 272:e5-6. 10.1097/SLA.0000000000003924
14. Updated intercollegiate general surgery guidance on COVID-19 . (2023). Accessed: February 13, 2023:

https://www.rcseng.ac.uk/coronavirus/joint-guidance-for-surgeons-v2/.
15. Barry M, Bahammam AS: Covid-19 vaccine in the Kingdom of Saudi Arabia: a true operation warp speed . J

Nat Sci Med. 2021, 4:92-8.
16. Al-Mansour K, Alyahya S, AbuGazalah F, Alabdulkareem K: Factors affecting COVID-19 vaccination among

the general population in Saudi Arabia. Healthcare (Basel). 2021, 9:1218. 10.3390/healthcare9091218
17. Alotaibi R, Alahmari A, Ababtain I, Altamimi A, Alkhaldi A, Alhelail M, Alsalamah M: The effect of COVID-

19 on the characteristics of adult emergency department visits: a retrospective cohort tertiary hospital
experience in Riyadh. J Infect Public Health. 2022, 15:132-7. 10.1016/j.jiph.2021.10.009

18. Al-Zahrani MA, Alkhamees M, Almutairi S, Aljuhayman A, Alkhateeb S: Impact of COVID-19 on urology
practice in Saudi Arabia. Risk Manag Healthc Policy. 2021, 14:1379-92. 10.2147/RMHP.S277135

19. Hakeem FF, Alshahrani SM, Ghobain MA, Albabtain I, Aldibasi O, Alghnam S: The impact of COVID-19
lockdown on injuries in Saudi Arabia: results from a level-I trauma center. Front Public Health. 2021,
9:704294. 10.3389/fpubh.2021.704294

20. Alkathlan MS, Alsuyufi YA, Alresheedi AF, et al.: Healthcare adjustments and concerns: a qualitative study
exploring the perspectives of healthcare providers and administrative staff during the COVID-19 pandemic
in Saudi Arabia. Front Public Health. 2023, 11:961060. 10.3389/fpubh.2023.961060

21. Mathew G, Agha R, Albrecht J, et al.: STROCSS 2021: strengthening the reporting of cohort, cross-sectional
and case-control studies in surgery. Int J Surg. 2021, 96:106165.

22. Bamaga AK, Alharbi O, Bajuaifer M, Batarfi A, Althobaiti KH, AlQusaibi B: The effect of the COVID-19
pandemic on emergency department visits for neurological diseases in Saudi Arabia. Cureus. 2020,
12:e12200. 10.7759/cureus.12200

23. Sackett DL, Haynes RB, Guyatt GH, Tugwell P: Clinical epidemiology a basic science for clinical medicine .
Little Brown and company, Boston, MA; 1991.

24. Surek A, Ferahman S, Gemici E, Dural AC, Donmez T, Karabulut M: Effects of COVID-19 pandemic on
general surgical emergencies: are some emergencies really urgent? Level 1 trauma center experience. Eur J
Trauma Emerg Surg. 2021, 47:647-52.

25. Tarim IA, Derebey M, Özbalci GS, et al.: The impact of the COVID-19 pandemic on emergency general

2023 Alolayan et al. Cureus 15(8): e43630. DOI 10.7759/cureus.43630 9 of 10

https://www.paho.org/en/coronavirus-disease-covid-19
https://www.paho.org/en/coronavirus-disease-covid-19
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://dx.doi.org/10.1016/j.surge.2020.09.013
https://dx.doi.org/10.1016/j.surge.2020.09.013
https://dx.doi.org/10.1016/S0140-6736(20)31256-3
https://dx.doi.org/10.1016/S0140-6736(20)31256-3
https://dx.doi.org/10.1056/NEJMc2017424
https://dx.doi.org/10.1056/NEJMc2017424
https://dx.doi.org/10.1177/00031348211011113
https://dx.doi.org/10.1177/00031348211011113
https://dx.doi.org/10.1016/S0140-6736(20)31182-X
https://dx.doi.org/10.1016/S0140-6736(20)31182-X
https://scholar.google.com/scholar?q=intitle:How the COVID-19 pandemic affected the care of the surgical patients in the intensive care unit
https://pubmed.ncbi.nlm.nih.gov/32292899/
https://dx.doi.org/10.1186/s12893-020-00970-x
https://dx.doi.org/10.1186/s12893-020-00970-x
https://jamanetwork.com/journals/jama/fullarticle/2770860
https://dx.doi.org/10.1097/SLA.0000000000004030
https://dx.doi.org/10.1097/SLA.0000000000004030
https://dx.doi.org/10.1097/SLA.0000000000003924
https://dx.doi.org/10.1097/SLA.0000000000003924
https://www.rcseng.ac.uk/coronavirus/joint-guidance-for-surgeons-v2/
https://www.rcseng.ac.uk/coronavirus/joint-guidance-for-surgeons-v2/
https://journals.lww.com/jnsm/Fulltext/2021/04020/COVID_19_Vaccine_in_the_Kingdom_of_Saudi_Arabia__A.4.aspx
https://dx.doi.org/10.3390/healthcare9091218
https://dx.doi.org/10.3390/healthcare9091218
https://dx.doi.org/10.1016/j.jiph.2021.10.009
https://dx.doi.org/10.1016/j.jiph.2021.10.009
https://dx.doi.org/10.2147/RMHP.S277135
https://dx.doi.org/10.2147/RMHP.S277135
https://dx.doi.org/10.3389/fpubh.2021.704294
https://dx.doi.org/10.3389/fpubh.2021.704294
https://dx.doi.org/10.3389/fpubh.2023.961060
https://dx.doi.org/10.3389/fpubh.2023.961060
https://pubmed.ncbi.nlm.nih.gov/34774726/
https://dx.doi.org/10.7759/cureus.12200
https://dx.doi.org/10.7759/cureus.12200
https://onlinelibrary.wiley.com/doi/10.1002/sim.4780120211
https://pubmed.ncbi.nlm.nih.gov/33136190/
https://dx.doi.org/10.1590/1516-3180.2020.0554.R1.30102020


surgery: a retrospective study. Sao Paulo Med J. 2021, 139:53-7. 10.1590/1516-3180.2020.0554.R1.30102020
26. Understanding the effect of covid-19 pandemic on emergency surgical care delivery in india: a multicenter

cross-sectional study [PREPRINT]. (2022). https://www.researchsquare.com/article/rs-1543145/v1.
27. Patriti A, Baiocchi GL, Catena F, Marini P, Catarci M: Emergency general surgery in Italy during the COVID-

19 outbreak: first survey from the real life. World J Emerg Surg. 2020, 15:36. 10.1186/s13017-020-00314-3
28. Bolkan HA, Bash-Taqi DA, Samai M, Gerdin M, von Schreeb J: Ebola and indirect effects on health service

function in sierra leone. PLoS Curr. 2014,
6:10.1371/currents.outbreaks.0307d588df619f9c9447f8ead5b72b2d

29. McGuinness MJ, Hsee L: Impact of the COVID-19 national lockdown on emergency general surgery:
Auckland City Hospital's experience. ANZ J Surg. 2020, 90:2254-8. 10.1111/ans.16336

30. McLean RC, Young J, Musbahi A, et al.: A single-centre observational cohort study to evaluate volume and
severity of emergency general surgery admissions during the COVID-19 pandemic: is there a "lockdown"
effect?. Int J Surg. 2020, 83:259-66. 10.1016/j.ijsu.2020.09.011

31. Alimoglu O, Erol CI, Kayali A, Acar M, Colapkulu N, Leblebici M, Ekinci O: Emergency surgery during covid-
19 pandemic; what has changed in practice?. Br J Surg. 2020, 107:e581-2. 10.1002/bjs.11979

32. Rausei S, Ferrara F, Zurleni T, Frattini F, Chiara O, Pietrabissa A, Sarro G: Dramatic decrease of surgical
emergencies during COVID-19 outbreak. J Trauma Acute Care Surg. 2020, 89:1085-91.
10.1097/TA.0000000000002923

33. Kumaira Fonseca M, Trindade EN, Costa Filho OP, Nácul MP, Seabra AP: Impact of covid-19 outbreak on the
emergency presentation of acute appendicitis. Am Surg. 2020, 86:1508-12. 10.1177/0003134820972

34. Tolani MA, Fidelis L, Oyelowo N, et al.: Impact of the COVID-19 pandemic on surgical practice, training,
and research in Nigeria. Pan Afr Med J. 2021, 39:59. 10.11604/pamj.2021.39.59.23678

35. Italian Ministry of Health - coronavirus portal . http://www.salute.gov.it/portale/nuovocoronavirus.
36. Anteby R, Zager Y, Barash Y, et al.: The impact of the coronavirus disease 2019 outbreak on the attendance

of patients with surgical complaints at a tertiary hospital emergency department. J Laparoendosc Adv Surg
Tech A. 2020, 30:1001-7. 10.1089/lap.2020.0465

37. Vanni G, Legramante JM, Pellicciaro M, et al.: Effect of lockdown in surgical emergency accesses: experience
of a COVID-19 hospital. In Vivo. 2020, 34:3033-8. 10.21873/invivo.12137

38. Núñez A, Sreeganga SD, Ramaprasad A: Access to healthcare during COVID-19 . Int J Environ Res Public
Health. 2021, 18:2980. 10.3390/ijerph18062980

39. Açıksarı K, Kınık K: Process management and outcomes of the emergency department of a training and
research hospital in Turkey during the coronavirus disease 2019 pandemic [Article in Turkish]. Anatol Clin J
Med Sci. 2020, 25:263-83.

40. di Saverio S, Pata F, Khan M, Ietto G, Zani E, Carcano G: Convert to open: the new paradigm for surgery
during COVID-19?. Br J Surg. 2020, 107:e194.

41. Dick L, Green J, Brown J, Kennedy E, Cassidy R, Othman S, Berlansky M: Changes in emergency general
surgery during covid-19 in scotland: a prospective cohort study. World J Surg. 2020, 44:3590-4.
10.1007/s00268-020-05760-3

42. Karlafti E, Benioudakis ES, Paramythiotis D, et al.: Does the COVID-19 pandemic affect morbidity and
mortality rates of emergency general surgery? A retrospective study from a single-center tertiary greek
hospital. Medicina (Kaunas). 2021, 57:1185. 10.3390/medicina57111185

43. Cano-Valderrama O, Morales X, Ferrigni CJ, 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. 10.1016/j.ijsu.2020.07.002

44. Birkmeyer JD, Barnato A, Birkmeyer N, Bessler R, Skinner J: The impact of the COVID-19 pandemic on
hospital admissions in the United States. Health Aff (Millwood). 2020, 39:2010-7.
10.1377/hlthaff.2020.00980

2023 Alolayan et al. Cureus 15(8): e43630. DOI 10.7759/cureus.43630 10 of 10

https://dx.doi.org/10.1590/1516-3180.2020.0554.R1.30102020
https://www.researchsquare.com/article/rs-1543145/v1
https://www.researchsquare.com/article/rs-1543145/v1
https://dx.doi.org/10.1186/s13017-020-00314-3
https://dx.doi.org/10.1186/s13017-020-00314-3
https://dx.doi.org/10.1371/currents.outbreaks.0307d588df619f9c9447f8ead5b72b2d
https://dx.doi.org/10.1371/currents.outbreaks.0307d588df619f9c9447f8ead5b72b2d
https://dx.doi.org/10.1111/ans.16336
https://dx.doi.org/10.1111/ans.16336
https://dx.doi.org/10.1016/j.ijsu.2020.09.011
https://dx.doi.org/10.1016/j.ijsu.2020.09.011
https://dx.doi.org/10.1002/bjs.11979
https://dx.doi.org/10.1002/bjs.11979
https://dx.doi.org/10.1097/TA.0000000000002923
https://dx.doi.org/10.1097/TA.0000000000002923
https://dx.doi.org/10.1177/0003134820972
https://dx.doi.org/10.1177/0003134820972
https://dx.doi.org/10.11604/pamj.2021.39.59.23678
https://dx.doi.org/10.11604/pamj.2021.39.59.23678
http://www.salute.gov.it/portale/nuovocoronavirus
http://www.salute.gov.it/portale/nuovocoronavirus
https://dx.doi.org/10.1089/lap.2020.0465
https://dx.doi.org/10.1089/lap.2020.0465
https://dx.doi.org/10.21873/invivo.12137
https://dx.doi.org/10.21873/invivo.12137
https://dx.doi.org/10.3390/ijerph18062980
https://dx.doi.org/10.3390/ijerph18062980
https://dergipark.org.tr/en/pub/anadoluklin/issue/53241/740776
https://academic.oup.com/bjs/article/107/7/e194/6093945
https://dx.doi.org/10.1007/s00268-020-05760-3
https://dx.doi.org/10.1007/s00268-020-05760-3
https://dx.doi.org/10.3390/medicina57111185
https://dx.doi.org/10.3390/medicina57111185
https://dx.doi.org/10.1016/j.ijsu.2020.07.002
https://dx.doi.org/10.1016/j.ijsu.2020.07.002
https://dx.doi.org/10.1377/hlthaff.2020.00980
https://dx.doi.org/10.1377/hlthaff.2020.00980

	Impact of COVID-19 Vaccination on General Surgical Emergencies in Al-Qassim Region, Saudi Arabia: A Single-Center Retrospective Chart Review
	Abstract
	Background
	Method
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design, setting, and procedure
	Study tool
	Statistical analysis

	Results
	General characteristics and distribution of the entire study population
	TABLE 1: General characteristics and distribution of the study population

	Trends in hospital admissions
	FIGURE 1: Monthly trends for hospital admissions between July and September of 2019, 2020, and 2021 in bar graph form. The x-axis represents the month and year of admission, and the y-axis represents the number of admitted patients
	FIGURE 2: Weekly admission trends in 2019, 2020, and 2021. The x-axis represents the week and year of admission, and the y-axis represents the number of admitted patients per week

	Associations between selected variables and rate of general surgical emergencies between 2019 and 2021
	TABLE 2: Comparison of patient characteristics and outcomes pre-pandemic, during, and post-pandemic


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


