AO AMERICAN

ORTHOPAEDIC
. F IAS FOOT & ANKLE

Article SOCIETY

Foot & Ankle Orthopaedics

2022, Vol. 7(3) 1-6

© The Author(s) 2022

DOI: 10.1177/247301 14221115689
journals.sagepub.com/home/fao

Initial Impact of the COVID-19 Pandemic on
a US Orthopaedic Foot and Ankle Clinic

Nabil Mehta, MD'’) Edward S. Hur, MD', Joseph Michalski, MD, MPH',
Ashlyn A. Fitch, BS', Arash J. Sayari, MD', Daniel D. Bohl, MD, MPH' ),
and George B. Holmes, MD'

Abstract

Background: In the United States, the COVID-19 pandemic led to a nationwide quarantine that forced individuals to
adjust their daily activities, potentially impacting the burden of foot and ankle disease. The purpose of this study was to
compare diagnoses made in an orthopaedic foot and ankle clinic during the shelter-in-place period of the COVID-19
pandemic to diagnoses made during the same months of the previous year.

Methods: A retrospective review of new patients presenting to the clinics of 4 fellowship-trained orthopaedic foot and
ankle surgeons in a major United States city was performed. Patients in the COVID-19 group presented between March
22 and July 1, 2020, during the peak of the quarantine for this city. Patients in the control group presented during the same
period of 2019. Final diagnosis, chronicity of symptoms (acute: =I| month), and mechanism of disease were compared
between groups.

Results: A total of 1409 new patient visits were reviewed with 449 visits in the COVID-19 group and 960 visits in the
control group. The COVID-19 group had a significantly higher proportion of ankle fractures (8.7% vs 5.4%, P = .020) and
stress fractures (4.2% vs 2.2%, P = .031), but a smaller proportion of Achilles tendon ruptures (0.7% vs 2.5%, P = .019).
The COVID-19 group had a higher proportion of acute injuries (35.4% vs 23.5%, P < .001).

Conclusion: There was a shift in prevalence of pathology seen in the foot and ankle clinic during the COVID-19 pandemic,
which may reflect the adoption of different activities during the quarantine period and reluctance to present for evaluation
of non-urgent injuries.

Level of Evidence: Level lll, retrospective cohort study.
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centers and city parks. As businesses adjusted to the pan-
demic, employees were forced to work from home, placed
on furlough, or ultimately let go from their jobs.

These restrictions resulted in a sudden change to the
daily activities and exercise routines of individuals in the
community. With limited access to fitness centers, orga-

Introduction

The first case of coronavirus disease 2019 (COVID-19),
which is caused by severe acute respiratory syndrome coro-
navirus 2 (SARS CoV-2), was confirmed in the United
States on January 22, 2020.% The rapid spread of the virus

and increasing number of deaths led to the World Health
Organization declaring it a pandemic on March 11, 2020.23
In an attempt to control the spread of the virus, many state
and municipal governments enacted quarantine and social
distancing protocols. Specifically, the city of Chicago
declared a stay-at-home ordinance to begin on the evening
of March 21, 2020." As a result, businesses classified as
nonessential were forced to shut down, including fitness

nized sports, and public parks, there was a concern that the

'Department of Orthopaedic Surgery, Rush University Medical Center,
Chicago, IL, USA

Corresponding Author:

Nabil Mehta, MD, Department of Orthopedic Surgery, Rush University
Medical Center, 1620 West Harrison Street, Chicago, IL 60612, USA.
Email: mehta.nabil@gmail.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
BY _NC NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction

and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/fao
mailto:mehta.nabil@gmail.com

Foot & Ankle Orthopaedics

quarantine would result in decreased physical activity.
Tison et al?! found an overall decrease in activity levels
across the world by analyzing daily step counts during
COVID-19 compared to previous baselines. Other reports
using web-based surveys demonstrated variable results,
with a proportion of individuals decreasing their physical
activity whereas others had a constant or overall increase in
their exercise habits.>!%161922 Although the pandemic
affected different individuals in different ways, there were
certainly substantial changes in the activities performed on
a daily basis for many Americans.

The daily routines of the orthopaedic surgery community
also changed with the COVID-19 pandemic. Many states
and institutions temporarily ceased elective surgeries, and
the health care system utilized telemedicine to provide care
when possible.®!'"!71¥ However, treatment of orthopaedic
injuries requiring emergent or urgent management contin-
ued to proceed. Analysis of patient presentations to an
orthopaedic trauma service showed a change in mechanism
of injuries and timing of presentation.'>!%2" Although these
reports are useful to analyze the effects of the COVID-19
pandemic on emergent or urgent orthopaedic injuries and
subsequent care, there is a lack of information regarding the
impact of COVID-19 on patient presentations to other
orthopaedic subspecialties in the outpatient setting.

The purpose of the present study was to compare diagno-
ses made following new patient evaluations at an orthopae-
dic foot and ankle clinic during the months of the COVID-19
pandemic to diagnoses made during the same months of the
previous year. We hypothesized that there would be an
increase in the proportion of patients presenting for overuse
injuries and a decrease in the proportion of patients present-
ing for chronic injuries.

Methods

Patient Selection

The current study was approved by the institutional review
board at the institution where the study took place, and no
funding was received. Clinical records from a group of 4
fellowship-trained orthopaedic foot and ankle surgeons
located in Chicago, Illinois, were retrospectively reviewed
between March 22, 2020, and July 1, 2020, and the same
dates in the previous year. March 22, 2020, represented the
first full day of the stay-at-home order for Chicago, and the
end of June represented the transition of restrictions to
Phase IV reopening, known as “Gradual Reopening.”?
Inclusion criteria were patients presenting with new com-
plaints to an orthopaedic foot and ankle clinic within the
study dates. Patients were excluded if they had no present-
ing complaint or if they had previously been seen by a
member of our group for the presenting complaint. Patients

presenting during the specified time period in the year
2020 were designated as the COVID-19 group, and those
presenting during the previous year (2019) were desig-
nated as the control group. At our practice, nearly all
(>90%) of patients presenting to clinic are under the pri-
mary care of an orthopaedic foot and ankle surgeon and not
treated by an advanced practice provider (APP) alone.
Thus, despite staffing changes during the pandemic result-
ing in the decreased availability of APPs, both study groups
represent an accurate and complete picture of patients pre-
senting to the clinic during the respective time periods. All
clinics were open with limited hours during the shutdown
period, though all patients who needed to be seen were
accommodated.

Data Collection

Once a patient was deemed eligible for inclusion in the
study, his or her clinical records were further reviewed and
collected data was stored on a secure spreadsheet.
Demographic data including age at the time of visit, gender,
and body mass index (BMI) were recorded. Workers’ com-
pensation status and primary insurance payor were col-
lected. The diagnosis for the patient’s presenting complaint
was characterized. The anatomic area (forefoot, midfoot,
hindfoot, ankle, and proximal to ankle), symptom duration
prior to presentation and whether the injury required opera-
tive intervention were identified. Diagnoses were classified
as acute (symptom =1 month) or chronic (symptom dura-
tion >1 month). Diagnoses were further classified as frac-
tures if the final diagnosis was identified as an ankle
fracture, metatarsal fracture, phalanx fracture, calcaneus
fracture, or other foot fracture. Diagnoses were classified as
overuse conditions if the final diagnosis was identified as
plantar fasciitis, a stress fracture, Achilles tendonitis,
Achilles tendon rupture, peroneal tendon injury, shin splints,
sesamoiditis, ankle sprains, or other tendonitis.

Statistical Analysis

Study data were analyzed using Stata 16.1 (Statacorp,
College Station, TX). Descriptive statistics for all continu-
ous variables are reported as the mean with ranges, and fre-
quency statistics are reported for all noncontinuous
variables. Two sample ¢ tests were used to compare age and
BMI between groups. Pearson y tests were used to com-
pare gender and worker’s compensation status between
groups. Binomial probability tests with a probability of .5
were used to compare absolute numbers of presenting
patients with specific diagnoses between groups. Pearson >
tests were used to compare proportions of patients present-
ing with specific diagnoses between groups. The level of
significance was set at P <.05.
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Results

A total of 1409 new patient visits were included, with 449
visits (31.9%) in the COVID-19 group and 960 visits
(68.1%) in the control group. The mean age and BMI of the
entire study cohort were 48.5 years (range 10-94) and 28.7
(range 16.0-61.3), respectively. The cohort was 61.6%
female (868/1409), 3.1% (44/1409) had workers’ compen-
sation status, and 18.0% (254/1409) had Medicare as their
primary insurance. Comparisons of BMI, age, gender, and
workers’ compensation status did not show any statistically
significant differences between the COVID-19 and control
groups (P > .05 for each).

The COVID-19 group had a 53.2% reduction in the
absolute number of new patient visits over the time period
studied compared with the previous year (P < .001).

Table 1 shows comparisons of the proportion of the most
frequent diagnoses in the study and control groups. Fifty-
nine patients (13.1%) in the COVID-19 group and 129
patients (13.3%) in the control group had various other
diagnoses that were too infrequent to form a meaningful
comparison, or no formal diagnosis was made during the
visit. The COVID-19 group had significantly higher pro-
portions of ankle fractures (8.7% vs 5.5%, P = .025) and
stress fractures (4.2% vs 2.3%, P = .044), but a smaller
proportion of Achilles tendon ruptures (0.7% vs 2.5%, P =
.019). The COVID-19 group had a significantly higher pro-
portion of acute injuries than the control group (35.4% vs
23.5%; P < .001) (Figure 1). There was a statistically sig-
nificant increase in hindfoot diagnoses between the COVID-
19 and control groups (14.7% vs 9.9%, P = .008). There
were no statistically significant differences in diagnoses
involving the forefoot, midfoot, ankle, or proximal to the
ankle (P > .05). There was no difference in patients indi-
cated for surgery between the COVID-19 and control
groups (16.48% vs 16.35%, P = .952). There was no differ-
ence between diagnoses classified as fractures (16.0% in
the COVID-19 group vs 12.4% in the control group, P =
.063) or those classified as overuse conditions (32.7% in the
COVID-19 group vs 33.9% in the control group, P = .680).

Table 2 shows comparisons between each cohort when
stratified by symptom chronicity within the fracture and
overuse diagnosis subgroups (Table 2). The COVID-19
group had a higher proportion of acute overuse conditions
(14.7% vs 10.8%, P = .038) and acute fractures (14.0% vs
8.4%, P = .001), but a lower proportion of chronic overuse
conditions (23.0% vs 18.0%, P = .034). There was no dif-
ference in patient age between patients with acute vs chronic
injuries (P = .673).

Discussion

In this investigation, we show a significant change in the
prevalence of pathology presenting to an orthopaedic foot

Table I. Comparison of Most Common Diagnoses During the
COVID-19 Pandemic (2020, n = 449) and Control (2019, n =
960) Time Periods.

Prevalence, n (%) P Value

Achilles tendon rupture 019
2020 3(0.7)
2019 24 (2.5)

Achilles tendonitis 971
2020 25 (5.6)
2019 53 (5.5)

Ankle fracture .020
2020 39 (8.7)
2019 52 (5.4)

Ankle sprain 499
2020 42 (94)
2019 101 (10.5)

Arthritis 143
2020 54 (12.0)
2019 91 (9.5)

Foot fractures .853
2020 26 (5.8)
2019 58 (6.0)

Hallux rigidus 445
2020 23 (5.1)
2019 59 (6.2)

Hallux valgus .096
2020 21 (4.7)
2019 67 (7.0)

Metatarsalgia .666
2020 14 (3.2)
2019 26 (2.7)

Neuropathy 420
2020 13 (2.9)
2019 21 (2.2)

Other tendonitis 224
2020 17 (3.8)
2019 25 (2.6)

Plantar fasciitis 940
2020 29 (6.5)
2019 61 (6.4)

PTTI 579
2020 26 (5.8)
2019 63 (6.6)

Stress fracture 031
2020 19 (4.2)
2019 21 (2.2)

Abbreviation: PTTI, posterior tibial tendon insufficiency.
Bold indicates statistical significance (P << 0.05).

and ankle outpatient clinic during the COVID-19 pandemic.
When compared to the same time period of the previous
year, a greater proportion of patients presented with specific
diagnoses including ankle fractures and stress fractures dur-
ing the pandemic, but a lower proportion of patients pre-
sented with Achilles tendon ruptures. No differences were
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A Chronicity of Injuries from COVID-19 (2020) Group

Acute
35.4%

Chronic
64.6%

= Chronic

= Acute

B Chronicity of Injuries from Control (2019) Group

Acute
23.5%

Chronic
76.5%

= Acute

= Chronic

Figure |. The proportion of (A) new patients who presented with acute (duration <| month) or chronic (duration >1 month)
symptoms during the COVID-19 pandemic and (B) control group from the previous year. The COVID-19 group had a significantly

higher proportion of acute injuries (35.4% vs 23.5%, P < .001).

Table 2. Comparison of Fractures and Overuse Diagnoses
During COVID-19 (2020, n = 449) and Control (2019, n =
960) Time Periods.

Prevalence, n (%) P Value
Fracture? .055
2020 72 (16.0)
2019 118 (12.3)
Fracture—acute .001
2020 63 (14.0)
2019 8l (8.4)
Fracture—chronic .069
2020 9 (2.0)
2019 37 (3.9)
Overuse® .652
2020 173 (38.5)
2019 382 (39.8)
Overuse—acute .023
2020 72 (16.0)
2019 112 (11.7)
Overuse—chronic .025
2020 101 (22.5)
2019 270 (28.1)

?Fracture: diagnoses including ankle fractures, metatarsal fracture,
phalanx fractures, calcaneal fractures, and other fractures.

bActivity related: diagnoses including plantar fasciitis, stress fractures,
achilles tendonitis, achilles tendon rupture, posterior tibial tendon
insufficiency, peroneal tendon injury, shin splints, sesamoiditis, ankle
sprain, and other tendonitis.

Bold indicates statistical significance (P < 0.05).

seen in other diagnoses made between these 2 time periods.
In addition, a greater proportion of patients presented with
acute symptoms during the COVID-19 pandemic.
Furthermore, during the pandemic, there was a higher pro-
portion of patients presenting with acute overuse injuries
and acute fractures, and fewer with chronic overuse inju-
ries. These results supported our hypothesis.

A possible explanation for the results observed in the
present study is a change in patient behavior and willing-
ness to present to a health care system during the stay-at-
home order. The lower proportion of chronic complaints
may indicate that patients were reluctant to present to clinic
with nonurgent injuries secondary to a fear of exposure to
COVID-19. It is also possible that these patients preferred
to seek care over telemedicine, which was introduced grad-
ually to our practice beginning shortly after the shelter-in-
place mandate was issued. Moverman et al'® reported that a
majority of patients presenting for elective surgery during
the pandemic had concerns of contracting the virus or risk
of transmission to a family member because of difficulty
with social distancing during the check-in process or in
waiting rooms and excessive exposure to medical staff.

Furthermore, in a metropolitan area, patients may rely on
public transportation or ride-share services that would
increase their exposure of contracting the virus, thus acting
as adeterrent for presentation of chronic issues. Additionally,
the community was likely aware that treatment options dur-
ing this time were limited: there was a hold on elective sur-
gery and temporary closures of physical therapy facilities,
which may have influenced patients’ decision to present to
a surgeon’s office. Ultimately, patients with chronic injuries
may have thought the increased risk of contracting the virus
by leaving their home outweighed the benefit of a foot and
ankle evaluation for an issue they have been coping with for
more than 1 month. On the other hand, patients who sus-
tained acute injuries may have made the decision to present
to clinic because of an uncertainty of their symptoms, acute
change in their function, or out of necessity for urgent inju-
ries such as an unstable ankle fracture.

A change in daily activities and exercise routines during
the stay-at-home order may explain the changes in injury pat-
terns observed in this investigation. During the quarantine,
many businesses had to adapt to the new restrictions,
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resulting in employees either furloughed, unemployed, or
working from home. These individuals now had new sched-
ules that may have allowed for additional time to exercise.
However, variable results have been demonstrated when ask-
ing individuals whether their physical activity increased,
remained constant, or decreased during the pandemic.>!%-16:19-22
In addition, quarantine restrictions also resulted in the closure
of fitness centers, city parks, and other recreational areas,
which led to an increased emphasis on staying active and pro-
motion of new exercise regimens to mitigate the potential
negative effects of a sedentary lifestyle.>”” Because of the
decreased accessibility to these facilities, the specific type of
exercise and location where exercises were performed
changed during COVID-19.4!° These changes in activity
level, exercise type, and location could affect the type of inju-
ries sustained during the pandemic. For example, patients
may have begun new high-repetition exercises on unfamiliar
surfaces that may increase the risk of stress fractures of the
foot and ankle as was seen in our cohort. Additionally, indi-
viduals were no longer allowed to participate in team sports
as a method of social distancing. This may explain the lower
proportion of Achilles tendon ruptures, which is usually sus-
tained during explosive movements requiring sudden con-
traction of the gastrocnemius-soleus complex typically seen
in team sports, such as basketball.

Similar findings to the present study have been observed
in other orthopaedic subspecialties during the COVID-19
pandemic. Park et al' found a greater proportion of patients
with acute presentations to the orthopaedic trauma service
during quarantine. Lubbe et al'> demonstrated a greater time
to presentation (0.41 days vs 1.31 days) to a level 1 trauma
center during COVID-19 when compared to previous years
and attributed it to patient reluctance to present to the hospi-
tal because of the risk of viral exposure. This indicates that
even with acute injuries, the decision to present for evalua-
tion was not straightforward for patients, and was likely
made because of the severity of their new symptoms.

Additionally, the change in physical activities as a result
of quarantine restrictions may have resulted in different
injury mechanisms. Staunton et al* evaluated patients pre-
senting to a general orthopaedic hospital and observed a
lower proportion of patients reporting injury from sport-
related activity and higher proportion of patients reporting
injury from personal exercise. Park et al'* also reported a sig-
nificantly lower proportion of patients presenting with sports
injuries to the orthopaedic trauma service. In pediatrics, there
was a greater number of fractures sustained at home and
smaller proportion of fractures sustained related to sports or
playgrounds.! Overall, in the trauma and pediatrics subspe-
cialties, changes in patient presentations were observed
related to location of injury, mechanism of injury, and timing
of presentation associated with the COVID-19 pandemic.

The greatest strength of the present study is that it
describes the impact of the COVID-19 pandemic and quar-
antine on the type of injuries seen in a foot and ankle clinic,

which has not been previously described. The use of a con-
trol group from the same time period 1 year prior reduces
potential confounders such as seasonal variations in injury
patterns. Furthermore, our study included a large number of
patients all within the same practice, which provided con-
sistency in diagnostic workup, treatment plans, and allowed
us to follow patients over time.

The current study also has limitations. The retrospec-
tive nature of this study did not allow us to track specifics
regarding injury mechanism because of heterogeneity of
patient records. Injury mechanism was inferred by the
patient’s diagnosis because a description of the mecha-
nism was not always included in the patient record, or may
have been unreliable. Because of the limitations of the ret-
rospective chart review, we were not able to collect infor-
mation such as mode of transportation to clinic, or change
in activity level or mobility status, which may have yielded
further insight into our cohort. Furthermore, our results
reflect injury patterns of patients who presented to our
practice and were affected by the restrictions imposed in
our geographic area and may not be generalizable to other
locations, practice settings, or the community at large.
Data regarding foot and ankle pathology presenting to the
emergency department during the study periods was not
available for our cohort; therefore, we were unable to
make a comparison between our cohort and patients who
may have presented with similar complaints to the emer-
gency department. The effects of insurance were not ana-
lyzed in this study because of limitations of data
availability, but they could have an influence on a patient’s
ability to present to clinic, in conjunction with their mobil-
ity status and access to transportation. There is the possi-
bility that patients with acute stress injuries waited until
later in their injury course to present, causing them to be
categorized into chronic stress injury group or not catego-
rized at all if presenting outside of the study window.
Finally, it is most likely the case that the number and kinds
of patients presenting to clinic changed over time after the
study period concluded; however, these data were not col-
lected for the present study.

Conclusion

In conclusion, the COVID-19 pandemic and subsequent
stay-at-home order resulted in a significant shift in preva-
lence of pathology and symptom duration experienced by
new patients presenting to a US orthopaedic foot and ankle
clinic. This shift may reflect both the adoption of different
activities during the quarantine period and a reluctance to
present to a medical environment for evaluation of nonur-
gent injuries.
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