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Abstract
TThe COVID-19 pandemic led to cancellation of elective surgeries, leading to decreased surgical volume and training for 
residents. This effect was pronounced in medically underserved areas, such as Far Rockaway, New York. The goal of this study was 
to understand the impact of the pandemic on surgical volumes at St. John’s Episcopal Hospital, a safety net hospital serving Far 
Rockaway. Operating Room Data, containing surgical volumes for Ophthalmology and five other surgical branches from January 
2018 through February 2022, was analyzed between four waves of the pandemic. For each field, average surgery case counts 
between the waves were compared using two-tailed t-test. In several fields, there were significant drops in surgical volume between 
the pre-covid era and the first wave. Ophthalmology cases fell by 29.7% (p<.01). Retinal detachment repair and globe procedure 
volumes did not change significantly, laser photocoagulation cases rose (p<.01), cataract surgery volumes fell by 100% (p<.01) 
and rebounded once the elective surgery ban was lifted. The volumes of non-emergent surgeries fell at the onset of the pandemic. 
Cataract surgery volume likely fell as it is an elective procedure. Urgent procedures such as retinal detachment repairs did not 
change in volume as postponement could lead to vision loss.
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1. Introduction
The coronavirus disease, referred to as COVID-19 by the WHO, 
was declared a pandemic on March 11th, 2020. It was known to first 
emerge in Wuhan, China and quickly spread throughout the world 
[1]. There was noted to be a disruption in the delivery of essential 
health services [2]. Elective surgeries were canceled as a public 
health measure [3]. Hospitals were required to stop performing in-
hospital elective surgeries as COVID-19 cases rose during later 
waves of the pandemic [4].

In the United States, New York City (NYC) was disproportionately 
impacted by COVID-19. During the initial wave, nonessential 
services were ordered to close and stay-at-home orders were 
issued [5]. The multimodal impact of COVID-19 on the healthcare 
field was significant. Cancellations occurred across multiple fields 
of surgery. The pandemic impacted surgical training as well. 
Several surgical fields have case log minima, but the Accreditation 
Council for Graduate Medical Education (ACGME) posited that 
the pandemic would lead to the reduction of elective operations 
completed by residents and that it was up to the Program Director 
to assess residents’ competence [6].

Elective surgical procedures were suspended in NYC between 
March 16 and June 15, 2020 [7]. Beginning April 28, 2020, 
hospitals were allowed to resume elective outpatient treatments 
under certain conditions. It was posited that if a county or hospital 
that had resumed elective surgeries experienced a significant 
increase in cases, elective surgeries would have to stop [8].

Of particular interest in studies of the pandemic’s effect on 
healthcare is the Far Rockaway region of Queens, New York, 
which has an estimated population of 134,700 [9]. Data through 
September 2022 suggests the area had a case rate of 32960.24 per 
100,000 people and death rate of 933.35 per 100,00 people-which 
is greater than the overall rates for Queens and NYC [10]. Far 
Rockaway is served primarily by St. John’s Episcopal Hospital, 
a 257-bed facility, serving as a safety net hospital where 90% of 
patients have government insurance [11]. The racial demographics 
of the area must be noted; per the 2010 census the population of 
Far Rockaway was 44.7% African American and 24.7% Hispanic 
[10]. African American and Hispanic individuals had higher rates 
of COVID-19 than Caucasians [12]. Estimates posit that 23.8% of 
people in the area lived below the poverty line which was more 
than 1.5 times the rate in NYC [13].  
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St. John’s Episcopal Hospital serves a large nursing home 
population. Studies of the pandemic’s effect on this hospital in 
large reflect the impact on the nursing home population. Within 
Far Rockaway, there are 11 nursing homes within the 11691 zip 
code, with 2049 beds [14]. Nursing homes were hard hit during 
the pandemic. A New York Times analysis suggested that over 
172,000 residents and employees of nursing homes and long-term 
care facilities died due to COVID-related complications. A State 
Health Department report raised questions about how the state 
reported nursing home deaths and some sources suggested the 
administration undercounted them15. Letitia James, the attorney 
general of New York, released a report stating that the Cuomo 
administration had understated the number of COVID-19 deaths 
in nursing homes by 50% [16]. Such information underscores 
the impact that the pandemic had on nursing homes. Statewide 
data from 2020 suggested that there were 7177 cases of COVID 
in nursing homes across New York State, with 6432 deaths [17]. 
In comparison, nationwide data from the Centers for Medicare & 
Medicaid Services indicates that there has been a total of 1,297,914 
resident COVID-19 confirmed cases and 159,126 deaths (fatality 
rate ~12%) [18]. This impact on nursing home populations 
significantly impacted St. John’s Episcopal Hospital.

Several studies have been conducted on the impact of the 
pandemic on the various aspects of Ophthalmology. It is suggested 
that compared to other specialties, the field of Ophthalmology 
experienced one of the largest declines in patient visits as a result 
of the pandemic. One study suggests that average Ophthalmology 
case logs in the United States in 2020 were lower than the averages 
in 2019 [19]. 

To our knowledge, no study has examined the impact of 
COVID-19 surgical rates in Ophthalmology among the various 
waves of the COVID pandemic through the years, and specifically 
in medically underserved areas such as Far Rockaway that are 
served by a single hospital. This knowledge will contribute to a 
broader understanding of the pandemic’s multifaceted impacts on 
the healthcare system in underserved regions-as well as help be 
prepared in case of further pandemics.

2. Methods
This study was conducted as a retrospective chart review. The 
research protocol was submitted to the Institutional Review 
Board (IRB) for approval. All appropriate institutional approvals 

were obtained by St. John’s Episcopal Hospital IRB number 
EHS-22a002. Waivers for informed consent was obtained as no 
patient or subject identifying data was included. This study is 
in full accordance with the Declaration of Helsinki [20]. Patient 
information was de-identified during analysis. Consent for 
collection, analysis, and storage of data was waived. The health, 
privacy and rights of patients were fully respected. Risks to 
patients and their health care information was minimized as it was 
treated in an anonymous matter. 

Data from the St. John’s Episcopal Operating Room records was 
obtained, concerning completed surgical procedures by service 
and by month between January 2018 and February 2022.

Cases were grouped into four major time categories: pre-covid 
(January 2018 to February 2020), first wave (March 2020 through 
May 2021), delta (June 2021 through December 2021), and 
omicron (January 2022 onwards). This specific grouping was 
chosen as it reflected the pattern with which the United States as 
a nation was most severely affected, defined based on Centers for 
Disease Control and Prevention’s definitions based on national 
trends [21]. 

The fields of Ear, Nose and Throat (ENT), General Surgery, 
Orthopedic Surgery, Pain Management, Podiatry and 
Ophthalmology were analyzed. An average number of procedures 
per surgical subspecialty per wave was calculated, and for each 
subspecialty, differences between the average surgical count in 
each wave were studied using two-tailed t-test. Similar analysis 
was done for each type of Ophthalmology surgery, where the 
average surgical counts were compared between individual waves 
using two-tailed t-test.

The authors report no disclosure of financial or personal 
relationships that could influence this work. There were no funding 
sources or financial support required for this project. 

3. Results
3.1 Specialty Analysis
Statistically significant changes were detected when comparing 
pre-covid numbers to numbers during the first wave in ENT, 
General Surgery, Orthopedic Surgery, Pain Management, Podiatry 
and Ophthalmology (Table I and Figure 1). 

ENT Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -2.48 -30.50 0.01
pre-covid vs. delta -2.230 -28.17 0.04
pre-covid vs. omicron 2.85 34.91 0.04
first wave vs. delta 0.19 3.36 0.89
first wave vs. omicron 2.85 50.23 0.03
delta vs. omicron 5.14 87.81 0.05

SURG Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -13.62 -29.51 0.00
pre-covid vs. delta -13.62 -29.51 9.63E-06
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pre-covid vs. omicron -19.15 -41.50 0.02
first wave vs. delta -9.82 -30.18 0.01
first wave vs. omicron -19.15 -58.87 0.36
delta vs. omicron 4.28 18.87 0.03

OPT Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -4.96 -29.71 0.00
pre-covid vs. delta -5.14 -30.77 0.00
pre-covid vs. omicron -5.19 -31.11 0.08
first wave vs. delta -0.18 -1.52 0.95
first wave vs. omicron -5.19 -44.25 0.96
delta vs. omicron -0.06 -0.49 0.97

ORT Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -6.130 -25.83 0.00
pre-covid vs. delta -7.87 -33.18 0.00
pre-covid vs. omicron -7.23 -30.47 0.06
first wave  vs. delta -1.74 -9.90 0.49
first wave vs. omicron -1.1 -6.25 0.38
delta vs. omicron 0.64 4.05 0.86

PMT Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -9.38 -77.44 7.00E-09
pre-covid vs. delta -6.69 -55.19 0.00
pre-covid vs. omicron -11.11 -91.75 0.00
first wave vs. delta 2.69 98.61 0.01
first wave vs. omicron -1.73 -63.42 0.34
delta vs. omicron -4.43 -81.58 0.01

POD Waves Difference in Averages Percent Change P-Value
Pre-covid vs. first wave -5.68 -41.73 0.00
pre-covid vs. delta -0.61 -4.52 0.75
pre-covid vs. omicron -4.61 -0.34 0.15
first wave vs. delta 5.07 0.64 0.01
first wave vs. omicron 1.07 0.13 0.71
delta vs. omicron -4 -0.31 0.30

Table 1: Surgical Numbers by COVID wave

ENT: Ear, Nose and Throat
SURG: General Surgery
OPT: Ophthalmology
ORT: Orthopedic Surgery
PMT: Pain Management
POD: Podiatry

Several surgical numbers, including those in the field of Ophthalmology, fell between pre-covid and the first wave. Some fields 
experienced a rebound after the initial ban on surgeries was lifted. 
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Figure 1: Surgical Volumes by COVID wave

Average surgical counts per month and per COVID wave are 
depicted in this figure.

In ENT and General Surgery statistically significant changes were 

found when comparing the pre-covid time to every subsequent 
wave and several such changes were found in Ophthalmology as 
well (Table II and Figure 1). For example, in ENT, there was a 
-28.2% fall in cases between pre-covid and delta (p<.05). 

Enucleation Waves Difference in Averages Percent Change P-Value
 Pre-covid vs. first wave 0.07 0 0.19

pre-covid vs. delta 0 0 0
 pre-covid vs. omicron 0 0 0

first wave vs. delta -0.07 -100 0.50
 first wave vs. omicron -0.07 -100 0.73

delta vs. omicron 0 0 0
Evisceration Waves Difference in Averages Percent Change P-Value

Pre-covid vs. first wave 0.03 73.33 0.70
 pre-covid vs. delta 0.24 642.86 0.05

pre-covid vs. omicron -0.04 -100 0.79
 first wave vs. delta 0.2 328.57 0.18

first wave vs. omicron -0.07 -100 0.73
 delta vs. omicron -0.29 -100 0.46
Pterygium Waves Difference in Averages Percent Change P-Value
 Pre-covid vs. first wave 0.05 15.55 0.81

pre-covid vs. delta 0.08 23.81 0.80
 pre-covid vs. omicron -0.3 -100 0.52

first wave vs. delta 0.03 7.14 0.92
 first wave vs. omicron -0.4 -100 0.30

delta vs. omicron -0.4 -100 0.49
Exc Eyelid Lesion Waves Difference in Averages Percent Change P-Value

Pre-covid vs. first wave 0.03 73.33 0.70
 pre-covid vs. delta 0.10 271.43 0.32

pre-covid vs. omicron 0.46 1200 0.01
 first wave vs. delta 0.08 114.29 0.58

first wave vs. omicron 0.43 650 0.08
 delta vs. omicron 0.36 250 0.35
Laser App Waves Difference in Averages Percent Change P-Value
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Pre-covid vs. first wave 0.08 73.33 0.54
 pre-covid vs. delta 0.03 23.81 0.85

pre-covid vs. omicron -0.11 -100 0.14
 first wave vs. delta -0.06 -28.57 0.81

first wave vs. omicron 0.3 150 0.50
 delta vs. omicron 0.36 250.00 0.35
Laser 
Photocoagulation

Waves Difference in Averages Percent Change P-Value

 Pre-covid vs. first wave 0.47 0 0.00
pre-covid vs. delta 0.57 0 0.01

 pre-covid vs. omicron 0 0 4.22E-05
first wave vs. delta 0.10 18.33 0.80

 first wave vs. omicron 0.03 7.14 0.95
delta vs. omicron -0.07 -15.31 0.94

Repair RD Waves Difference in Averages Percent Change P-Value
 Pre-covid vs. first wave 0.35 90.67 0.29

pre-covid vs. delta -0.10 -25.71 0.79
 pre-covid vs. omicron -0.39 -100 0.39

first wave vs. delta -0.45 -61.04 0.32
 first wave vs. omicron 0.27 36.36 0.76

delta vs. omicron 0.71 250.00 0.24
Ruptured Globe Waves Difference in Averages Percent Change P-Value

Pre-covid vs. first wave -0.08 -100 0.28
 pre-covid vs. delta 0.21 271.43 0.24

pre-covid vs. omicron -0.08 -100 0.70
 first wave vs. delta 0.28 0 0.15

first wave vs. omicron 0 0 0
 delta vs. omicron -0.28 -100 0.63
Scleral Buckle Waves Difference in Averages Percent Change P-Value
 Pre-covid vs. first wave 0.07 0 0.19

pre-covid vs. delta 0 0 0
 pre-covid vs. omicron 0 0 0

first wave vs. delta -0.07 -100 0.50
 first wave vs. omicron -0.07 -100 0.73

delta vs. omicron 0 0 0
PPV and silicone 
air oil procedures

Waves Difference in Averages Percent Change P-Value

 Pre-covid vs. first wave 0.82 52.19 0.30
 pre-covid vs. delta 0.71                      44.95 0.48
 pre-covid vs. omicron -1.58 -100 0.97
 first wave vs. delta -0.11 -4.76 0.09
 first wave vs. omicron -0.9 -37.5 0.62
 delta vs. omicron -0.79 -34.38 0.60

Table 2: Ophthalmology Surgery Analysis by COVID wave
Cataracts fell in volume between the pre-covid era and first wave, 
but later rebounded. Volumes for retinal detachment repairs, scleral 
buckles, and globes did not differ significantly between waves.

Among Ophthalmology cases (Figure 2), the greatest significant 
fall in cases occurred between the pre-covid time and the delta 
wave (-30.7%, p<.002) (Table I) and statistically significant 
changes in case numbers were found when comparing pre-covid 
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Figure 2: Ophthalmology Surgeries by Month/Year

Average total Ophthalmology surgical volumes per month and per 
COVID wave are depicted in this figure. Ophthalmology cases fell 
upon the onset of the pandemic.

The large decrease between cases during the pre-covid era and 
the delta wave were also noted in ENT (-28.1%, p<.05), general 
surgery (-29.5%, p<.01), orthopedic surgery (-33.1%, p<.01), and 
pain management (-55.2%, p<.001)

3.2 Ophthalmology Analysis
Between pre-covid and the first wave there were small 
statistically significant increases in the number of cases of laser 
photocoagulation (p<.01) (Table II). There was also a statistically 
significant increase in the number of laser photocoagulation cases 
when comparing the pre-COVID era to the delta wave (Table II).

Retinal detachment (RD) repairs, pars plana vitrectomies/silicone 
removal procedures, and globe rupture repairs, showed no 

significant changes in volume between the waves (Table II).

Cataract surgeries consisted the bulk of Ophthalmology surgeries 
performed. Elective surgeries-which included most cataract 
cases- were cancelled in New York between April 2020 through 
June 2020, however, the first wave lasted past this time period. 
On the premise that the ban on elective surgeries likely affected 
cataract volume significantly, we therefore divided the first wave 
into “1a” consisting of April 2020 through June 2020,  and “1b” 
consisting of the remainder of the first wave (July 2020 through 
May 2021). This revealed that there was a 100% drop in cataract 
surgeries between the pre-covid era and the time period during 
which elective surgeries were cancelled (p<.05) (Table III) (Figure 
3). It also revealed that once elective surgeries were allowed to 
resume, there was a 127.27% increase in the number of cataract 
surgeries (p<.01) (Table III). Significant falls in cataract volume 
were found when comparing the latter half of the first wave to the 
delta and omicron waves (Table III, Figure 2).

Cataract-Overall Waves Difference in Averages Percent Change P-Value
Pre-covid vs. 1a -8 -100 0.02
pre-covid vs. 1b 2.18 27.27 0.22
pre-covid vs. delta 0 0 1
Pre-covid vs. omicron 1.5 18.75 0.72
1a vs. 1b 10.18 12.27 1.9E-186
1a vs. delta 8 N/A N/A
1a vs. omicron 9.5 N/A N/A
1b vs. delta -2.18 -21.43 1.4E-239
1b vs. omicron -0.68 -6.70 2.6E-157
Delta vs. omicron 1.5 18.75                   0.30

Table 3: Closer Look at Cataract Surgeries

Cataract surgeries fell in volume at the onset of the pandemic, but then rose during the first wave once the ban on surgeries was lifted-
only to fall again during later waves of the pandemic.

vs. the first wave, and pre-covid vs. delta. No significant changes 
were found when comparing the pre-covid era to omicron, the first 

wave to the delta or omicron waves, or when comparing the delta 
and omicron waves.
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Figure 3: Cataract Surgeries by COVID wave

Average total cataract surgeries per month and per COVID wave 
are depicted in this figure.
“1a” consists of the initial wave between April 2020 through June 
2020,  and “1b” consists of the remainder of the first wave (July 
2020 through May 2021).

4. Discussion
4.1 Data Analysis
The COVID-19 pandemic led to the disruption of hospital services 
and elective surgeries were reduced to preserve personal protective 
equipment and release beds for COVID surges. Certain surgical 
fields may have experienced drastic declines in volume due to 
their non-emergent nature. For example, the American Academy 
of Orthopedic Surgeons stated that elective surgeries should only 
be considered when the hospital had the additional staff, capacity, 
and resources to care for COVID patients [22]. 

Our findings paralleled those of other studies- a study of sixteen 
general surgery programs in the US suggested that there was a 
33.5% reduction in total major cases in March to June 2020 
compared to 2018 and 2019. Several of the case types that declined 
were non-emergent, such as endoscopies and hernia surgeries, 
whereas trauma, liver, and pancreatic cases did not decline [23]. 
Inpatient ENT case counts in June 2020 were found to be 87.9% of 
the level of the prior year [24]. 

4.2 Ophthalmology Analysis
In March 2020, the American Academy of Ophthalmology released 
a statement recommending that Ophthalmologists cease treatment 
that is not urgent or emergent. A list of several urgent/emergent 
Ophthalmic surgeries was provided, including orbital biopsies for 
suspected malignancy, orbital decompression related to tumors, 
laser retinopexy for retinal detachments or tears, repair of open 
globe, and vitrectomy in relation to retinal detachment, ocular 
trauma, or vitreous hemorrhage [25]. A delay in such procedures 
can lead to irreversible loss of vision, and our study found that the 
volumes of certain procedures such as open globe repair and retinal 
detachment repair did not change significantly between waves.

Our study assessed surgical volume at St. John’s Episcopal 
Hospital- this combined ambulatory and inpatient volumes as 
there is no separate ambulatory surgical site and all surgeries are 
done in one Operating Room. Surgical volumes at the hospital 
during the pandemic reflect the impact uniquely on a medically 
unserved community and on several nursing homes-which were an 
epicenter of the pandemic. There was a significant fall in cataract 
surgery volume at the onset of the pandemic. Elective surgeries 
were paused in NYC in March 2020, and there was a 100% fall 
in cataract surgeries between the pre-covid time period and the 
initial part of the first wave. Other studies also suggest that there 
were decreases in cataract surgeries. One retrospective cohort 
study using administrative claims from a nationwide health care 
technology clearinghouse found that cataract surgical procedures 
declined by 89.5% between 2019 and 2020 [26]. Studies worldwide 
indicated that cataract surgeries were disrupted at the onset of the 
pandemic [27,28]. After the initial ban on elective surgeries was 
removed, cataract surgery volume rose. This time period still fell 
within the realm of the first wave of the pandemic. 

There was also an increase in the number of Operating Room cases 
of laser photocoagulation during the first wave and delta wave as 
compared to the pre-COVID era. Laser photocoagulation is used for 
retinal conditions including diabetic retinopathy, rubeosis iridis and 
retinal vein occlusions. This is typically an outpatient procedure, 
however during the initial waves of COVID, Ophthalmology 
outpatient offices were closed and emergent lasers were done in 
the Operating Room. Those who postponed regular office follow-
up due to the pandemic likely developed complications such as 
neovascular glaucoma, prompting laser treatment- which was 
done inpatient during the pandemic. In support of this claim, one 
Indian cross-sectional study of ophthalmic findings of 72 patients 
with diabetic retinopathy before and after the COVID-19 outbreak 
suggested that during the pandemic there was a significant 
progression of diabetic retinopathy and clinically significant 
macular edema among those with diabetes [29]. It found an 
increase in the number of cases of proliferative diabetic retinopathy, 
vitreous hemorrhage and tractional retinal detachments during the 
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lockdown. It is likely that the causes of progression included an 
inability to go to regular office appointments. The study posited 
that patients’ common reason for not visiting an ophthalmologist 
was also the fear of COVID-19 [29]. Studies of retina practices 
in the Philippines suggested that during the pandemic there was 
a decrease in the number of clinic consults, laser procedures and 
intravitreal procedures done in the clinic, as only urgent cases 
were scheduled [30]. Therefore, the increase in inpatient laser 
photocoagulation cases observed in our study was likely due to 
the fact that patients did not attend their routine outpatient retina 
appointments, due to a combination of office closures and patients’ 
fear of exposure to the virus. This likely worsened their conditions, 
prompting the need for laser treatment-which was only being done 
in the inpatient Operating Room setting. As elective procedures 
were cancelled, lasers that did take place in the Operating Room 
were not elective but rather deemed essential to prevent irreversible 
vision loss-therefore did reflect a rise in complications that led to 
the need for lasers in the first place.

The impact of the decrease in Ophthalmology surgical volume 
on residents’ training must be noted. The cancellation of these 
surgeries led to decreased training opportunities for residents. 
Ophthalmologists were deployed to other areas of need such as 
emergency departments, interrupting their ophthalmic training31.
This highlights the need for virtual training and surgical 
simulators in the future in case of a future public health emergency 
[31]. In response to the pandemic, the ACGME formulated 
recommendations for Competency-Based Medical Education 
(CBME). It recommended that residents and fellows be assessed 
based on competencies and that Review Committees would focus 
on the quality of educational programs. Per these guidelines, 
the program director, with input from a Clinical Competency 
Committee, could determine whether a trainee had achieved 
competence. The ACGME posited that educational experiences 
could be modified with alternate forms of education like virtual 
learning [32].

These findings are limited as they are drawn from a retrospective 
study based on one specific geographical area with a unique 
population. It is possible that the impact of such findings may be 
more pronounced, or different, in other hospital settings or when 
multiple hospital systems are analyzed.

5. Conclusions
Our study suggests that at the onset of the COVID-19 pandemic, 
surgical volumes across several specialties drastically declined, 
and this effect was observed in subsequent COVID waves as 
well. This is consistent with the cancellation of elective surgeries 
around the world. Fields with elective surgeries were significantly 
affected.

The study of Ophthalmological surgical volumes during COVID 
is interesting as some ocular surgeries are elective, and others are 
emergent. The delay of an open globe repair or retinal detachment 
repair can lead to irreversible blindness-our study found that the 
rates of these surgeries were not significantly reduced. 

Studies have shown that during and/or after COVID lockdown 
periods there have been higher rates of Ophthalmological 
complications such as posterior capsule rupture and cystoid 
macular edema [33]. This suggests that the postponement of 
care and surgeries may directly correlate to an increase in 
complications. Our study’s noted rise on inpatient laser cases-
which likely occurred due to complications from conditions like 
diabetic retinopathy- further cements this. This study also brings 
up the question of a decrease in surgical skill training for residents-
it could be that interruptions in surgical training can hurt micro-
surgical skills and lead to more operative complications [33]. This 
further highlights the need for qualitative assessment of residents’ 
surgical skills over quantitative requirements during a public 
health emergency.

The lessons gleaned from this study are important as they may 
help public health authorities anticipate and plan for future surges. 
They also shed light on the impact of surgical cancellations on 
resident physicians’ training, and bring up the question of alternate 
forms of resident education. Several different factors, including 
the risk of delaying routine outpatient patient care and regular 
surgeries, and the risk of undertraining residents, should be taken 
into consideration. Currently, the avian influenza A (H5N1) 
viruses are considered by some to warrant planning to prevent 
spread and mitigate the impact of a pandemic. This virus expanded 
geographically in 2021 and moved around the world. These 
viruses have been noted to cause severe disease in mammals [34]. 
Sporadic human infections have been noted as well [35]. With the 
recent spread of the virus, State Health Departments are currently 
advised to notify the CDC about cases under investigation [35]. 
This highlights that there is always a possibility of future epidemics 
and pandemics; knowledge of how they affect health care systems 
can truly help plan for future events and mitigate such effects.

This study had several limitations. It is a retrospective study, 
with surgical volume analysis limited to a single hospital in one 
unique location of New York City. St. John’s Episcopal Hospital 
is the only hospital in the Rockaway area, so analysis of surgical 
trends there may not be applicable to other areas. The study did not 
differentiate between inpatient surgical volumes and ambulatory 
surgical volumes, as at our location, all surgical procedures are 
performed in a single core within an inpatient environment. 
Far Rockaway is a geographically isolated community with 
an estimated population of 134,700 [13]. Other areas may have 
distinct inpatient and ambulatory surgical centers, and it is possible 
the surgical trends during the pandemic differed between these 
two sites. Future studies assessing surgical volume trends amongst 
specialties impacted by COVID may need to consider such factors 
and their impact on residents’ training.
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