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Abstract
Background: During the COVID-19 pandemic, telemedicine has provided an alternative to in-person visits
for patients practicing social distancing and undergoing quarantine. During this time, there has been a
rapid expansion of telemedicine and its implementation in various clinical specialties and settings. In this
observational study we aim to examine the utility of telemedicine in a pediatric rheumatology clinic, for 3
months during the COVID-19 pandemic.

Methods: A review of outpatient pediatric rheumatology telemedicine encounters were conducted from
April-June 2020. Telemedicine visits (n=75) were compared to patients seen in practice over the prior year
in o�ce-based visits (March 2019-March 2020) (n=415). Patient characteristics, information on no-show
visits, completed visits, new patient or follow-up status, and if new patients had received a visit within 2
weeks of calling to schedule an appointment were analyzed by chart review. An independent sample t-test
and Chi Square statistic was used to determine statical signi�cance between the two groups. A two-
proportion z-test was used to compare visit metrics.

Results: The percentage of new patients utilizing telemedicine (60%) was lower and statistically
signi�cant compared to the percentage of new patient o�ce visits (84%) the previous year (p<0.0001).
There was no change in no-show rate between groups and patient characteristics were similar.

Conclusions: This study demonstrates a statistically signi�cant decrease in new patient visits during the
pandemic with telemedicine-only appointments compared to in-o�ce visits over the previous year. This
suggests a possible hesitation to seek care during this time. However, there was no signi�cant difference
among patient characteristics between telemedicine visits during the pandemic and during in-o�ce visits
in the previous year. In our experience, patient visits were able to be conducted via telemedicine with a
limited physical exam using caregiver’s help during the pandemic. However, further studies will need to
ascertain patient satisfaction and preference for telemedicine in the future. 

Introduction:
The coronavirus disease 2019 (COVID-19) was declared a pandemic by the World Health Organization
(WHO) on the 11th of March 2020 [1]. Since the pandemic started, there has been a rise in the usage of
telemedicine. Telemedicine provides an alternative way to care for patients who are social distancing
and/or undergoing quarantine. It provides a substitute to o�ce visits for patients, and limits exposure,
while preserving personal protective equipment and avoiding patient travel. The use of smartphones and
tablets makes real-time audio-visual communication easily accessible to both physicians and their
patients. However, the application of telemedicine can be limited by broadband access in rural and
underserved communities.

Telemedicine prior to the COVID-19 pandemic had begun to grow in the United States but was not
widespread. Telemedicine or tele-visit usage doubled in use from 2016 to 2019 [2]. However, while
telemedicine has grown in recent years it was still under-utilized. A 2019 survey on telehealth reported
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that only 8% of consumers had participated in a video visit with a doctor [3]. In both general and
subspecialty pediatrics, telemedicine was under-utilized before the pandemic. In pediatric rheumatology,
in 2014, only seven pediatric rheumatology clinics had telemedicine capability, with only three clinics ever
reporting using it [4]. Considering there are several states without a pediatric rheumatologist, there are
patients who could bene�t from telemedicine services. However, many barriers to telemedicine still exist,
such as concerns about privacy, preference for in-person care, and provider reimbursement [3].

Telemedicine has been used successfully in a variety of ways across specialties before the COVID-19
pandemic. Telemedicine has been described previously in subspecialties of pediatrics such as pediatric
psychiatry, pediatric cardiology, and neonatology [5][6][7]. Telemedicine with videoconferencing has
previously been successful with rural populations for chronic disease management allowing for
increased access and convenience [8]. Aside from use in rural settings, telemedicine has been described
for disaster relief. In 2017, Nemours Children’s Hospital in Orlando, Florida used pediatric telemedicine
during Hurricane Irma [9]. This implies that telemedicine can be used when access is limited during a
public emergency, which has been seen as the trend with telemedicine usage during the pandemic this
past year.

The Covid-19 pandemic has sparked a rapid expansion of telemedicine and its implementation in various
clinical specialties and medical settings. Telemedicine is an alternative to in-person visits when patients
may be wary of coming to a medical o�ce during a pandemic. During the Covid-19 pandemic the number
of ambulatory visits declined nearly 60% by early April 2020. Simultaneously, telemedicine visits
increased rapidly to 14% of visits over the month of April [10]. While there has been a recent rebound in in-
person visits, the recovery has been lowest among certain specialties including sub-specialty pediatrics,
with school-age children showing the smallest number of rebound visits [10]. This lack of rebound in
visits may be due to caregivers’ continued precaution to travel to clinics and potentially expose their
children to the virus. This illustrates the importance of how telemedicine can be utilized in sub-specialty
pediatrics, such as pediatric rheumatology during the pandemic.

Prior to the pandemic, there were few studies on the use of telemedicine in pediatric rheumatology. In one
pre-pandemic survey, 95% of families with pediatric rheumatology patients reported they had a preference
for in-person visits over telemedicine [11]. Interestingly, this preference was similar regardless of patient
viewpoint on travel being inconvenient or convenient to the clinic [11]. While the previous survey found
that patients had a preference for in-person visits, another study found that telemedicine-based clinics in
pediatric rheumatology have statistically signi�cant decreases in median distance traveled to clinic,
amount of money spent on food while traveling, and less time missed from work and school when
compared to in o�ce encounters [12]. Previous studies of telemedicine in pediatric rheumatology have
focused on patient travel and cost reduction with an emphasis on telemedicine-based clinics as opposed
to telemedicine visits conducted from the patient’s home [11][12]. In this study, we examine telemedicine
in pediatric rheumatology conducted from the patient’s home as opposed to telemedicine-based clinics
previously described.
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It is important to understand how best to utilize telemedicine in a post-pandemic healthcare setting. With
the recent expansion of telemedicine use, lessons learned on how to integrate a virtual platform into
practice should be shared. This study is the �rst study comparing patient populations who utilized
telemedicine in pediatric rheumatology during the COVID-19 pandemic to patient populations with o�ce-
visits in the prior year. In our academic pediatric rheumatology clinic, visits were changed from all o�ce
based to all telehealth in April 2020. We report our three-month experience with telehealth in pediatric
rheumatology during the period of April-June 2020.

Methods:

Telemedicine
A review of outpatient telehealth encounters was conducted in an academic pediatric rheumatology
practice. Patient encounters were conducted via telehealth only from April-June 2020. These visits were
compared to patients seen in the practice over the prior year in o�ce-based visits. In order for patients to
participate in telehealth visits patients were given an instructional video before their appointment on how
to download and access the MyChart Epic Health Systems app on their smartphone or tablet. Once the
app was downloaded patients accepted a user agreement and logged in with their MyChart account.
Patients had an E-check-in where they consented to a telemedicine visit. Patients were then able to
access their video appointment through the MyChart app using video and audio linking themselves and
the physician. For patients who could not connect, or did not have video capabilities, audio only was used
for the appointment. During telehealth-only visits from April to June of 2020 patients were located in their
own homes during the visit. Patients had access to a University-based technology helpline if they had
di�culty accessing the telehealth visit.

During telehealth visits, the physician met the patient and family and documented the history. A physical
exam was then performed by visualization. The adult caregiver was an active participant by helping to
point the camera on the speci�c joints or to help bend the joints for the physician. An assessment was
provided and orders for laboratory tests, imaging, or referrals were entered as well as any necessary
prescriptions. The family was able to ask any questions and were provided the doctor’s contact
information for any follow-up questions.

Chart Review
Patient characteristics were analyzed by chart review in the EPIC electronic medical records (EMR),
system comparing o�ce visits (conducted March 2019-March 2020) and telehealth visits (conducted
April-June 2020). The chart review included pediatric patients who had made appointments with the
pediatric rheumatology outpatient practice. Charts were analyzed to obtain information on no-show visits,
completed visits, new patient or follow-up status, and if new patients had received a visit within 2 weeks
of calling to schedule an appointment. Charts were also reviewed for patient characteristics such as age,
diagnosis, and zip code.
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From March 2019 to March 2020 (pre-pandemic), there were 415 unique patients identi�ed who
completed o�ce visits. One patient was excluded from analysis because of an invalid home address.
Two patients were excluded from analysis because the address listed was several states away, making
them outliers. Only unique patient visits were included; repeat visits were not included in order to avoid
duplicate counting of demographic information.

From April-June 2020 (during the pandemic), 75 unique patients were identi�ed who completed
telemedicine visits. No in-o�ce visits were completed during this time. Two visits were conducted by
audio only, due to limited internet bandwidth. One visit was conducted with a nurse practitioner, with the
patient located in a rural clinic site close to the patient’s home.

Patient zip codes were obtained from the chart review and used to estimate average household income.
Patient addresses in the chart were used to calculate miles from the clinic to determine distance traveled.
To determine if patients lived in a medically underserved area (MUA) their zip codes were entered into the
“Am I Rural?” tool from the Rural Health Information Hub to determine their rural status. This tool is
supported by the United States Health Resources and Services Administration (HRSA) and the United
States Department of Health and Human Services (HHS) [13].

The information obtained from telehealth visits during April-June 2020 was then compared to the
information obtained from in-o�ce visits from the previous year, March 2019 – March 2020, to examine
if there was a statistically signi�cant difference in the population of patients utilizing telemedicine
compared to in-o�ce visits during the COVID-19 pandemic. The study was approved by the institutional
review board of West Virginia University.

Statistical Analysis:
An independent samples t-test was used to determines statistically signi�cant difference between the
means of the two groups (o�ce visit pre-pandemic and tele-visit during pandemic) for the continuous
variables. The continuous variables included patient’s age, distance from the clinic, and annual income.
The Chi Square statistic was used to determine whether there is a statistically signi�cant association
between the two groups (o�ce visit pre-pandemic and tele-visit during pandemic) and categorical
variables. The categorical variables included rural designation by zip code, juvenile idiopathic arthritis
diagnosis, and pediatric �bromyalgia diagnosis. A two-proportion z-test was used to examine the
difference between two population proportions for data available in aggregate form (% new patients, new
patient visits < 2 weeks, and no-show rate). Alpha was set at 0.05 for all statistical tests.

Results:
Patient characteristics comparing o�ce visits to telemedicine visits are shown in Supplemental Table 1.
For telemedicine encounters, 97% used both video and audio.

The average age of patients utilizing o�ce visits and telemedicine visits showed no statistical difference.
The average age of patients using telemedicine was 11.71 years with an age range of 2 to 19 years. The
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average age for o�ce visits was 11.94 years with an age range of 1 to 21 years. Both groups of patients
lived similar distances away from the clinic with telemedicine visits living a mean distance of 100.3 miles
and in-o�ce visits living 95.71 miles. Rural designation and mean annual income were not signi�cantly
different as well, with telemedicine being 52.78% rural and in-o�ce visits being 51.57% rural. Mean
annual family income was $57,195 for the telemedicine group and $55,556 for the in-o�ce group. There
were 47 diagnoses seen over the previous year of in-o�ce visits and 16 diagnoses seen during
telemedicine only encounters for the three months into the pandemic. The diagnoses can be seen in
Supplemental Table 2. The most common diagnoses seen with the telemedicine visits were juvenile
idiopathic arthritis (JIA), followed by pediatric �bromyalgia. A statistically signi�cantly higher percentage
of children with JIA were seen in telemedicine visits (29.17% p = 0.001) compared to in-o�ce visits the
previous year (13.73%). The percentage of �bromyalgia patients were not signi�cantly different for o�ce
visits and telemedicine visits, 24.10% and 22.22% respectively. The most common diagnosis seen in the
o�ce the previous year was �bromyalgia (24.10%) followed by JIA (13.73%).

Practice metrics comparing the two different time frames are shown in Supplemental Table 3. The
percentage of new patients utilizing telemedicine was lower and statistically signi�cant compared to the
percentage of new patient o�ce visits (p < 0.0001). During the time of telehealth only visits for the �rst
three months into the pandemic there were 60% new patients, while there were 84% new patients for in-
o�ce visits during the one pre-pandemic year. The percentage of patients who received an appointment
within two weeks of calling for a new consultation for o�ce visits and telemedicine was similar at 61%
and 69.30% respectively. The no-show rate for o�ce visits and telemedicine were not signi�cantly
different at 6% and 6.7% respectively.

Discussion:
This is the �rst study to compare patients who utilized telemedicine for pediatric rheumatology during the
public health emergency caused by the COVID-19 to patients who had in-o�ce visits in the prior year. We
found no change in no show rates with telemedicine compared to o�ce visits. Percentage of new o�ce
visits in the o�ce setting decreased from 83–60% in the telemedicine setting. This decrease in new
patient visits could be due to various reasons. One potential reason could be that families decided to
defer care during the beginning of the pandemic all together. Another potential reason could be that
families did not believe telemedicine would be able to address their concerns. Families might have also
been uncomfortable with trying to use telemedicine and instead deferred care until in-o�ce visits
resumed. Family preferences regarding telemedicine during the pandemic will require further study. Based
on patient demographics such as distance from clinic, family’s annual income, patient age, and rural
status, patients utilizing telemedicine during the pandemic were similar to those using o�ce visits before
the pandemic. The pandemic may have made families more amenable to trying telemedicine for the �rst
time for their children with pediatric rheumatology concerns. However, families may have used
telemedicine during this time out of necessity as in-o�ce visits were not available, which could explain
why demographics and patient characteristics were not signi�cantly different compared to in-o�ce visits
over the previous year pre-pandemic.
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With telemedicine visits offered during the COVID-19 pandemic, we were able to garner experience with its
bene�ts and limitations. One advantage is that telemedicine allows for small children to be relaxed during
the exam in the con�nes of their own home. Physicians can make a game out of the exam over audio-
video communication by playing Simon Says. This setting also allows the physician the ability to get a
general sense of the patient’s home environment when visits are conducted from the patient’s kitchen or
living room. The downside to using audio-video communication is some limitations of the physical exam.
An important aspect of the pediatric rheumatology exam is an examination of the joints including
palpation, which can be done indirectly by training the caregiver how to assist. The telemedicine exam
facilitates the physician to coach the caregiver as an assistant and makes the caregiver an active
participant in the exam. The caregiver can help position the child, move the joints, and report the child’s
pain level. In this way, the family has a more active role during the child’s visit.

The pediatric rheumatology group at Stanford Children’s has begun a multiphase pilot study that
examines the clinical gap in video visits. From their preliminary data they have found that the
rheumatologic physical exam, vital signs, modes of communication between provider and patient, need
for immediate laboratory work or imaging, and the need for nursing or social work support are all barriers
to the adoption of telemedicine when compared to the in-person clinic visits [14]. This describes the
several barriers that physicians and patients encounter on the telemedicine platform that will need to be
addressed.

In addition to some of the limitations that telemedicine can create, physicians will also have to become
comfortable with the lack of formality telemedicine can engender. In our experience, some families
arrived to their telemedicine visits in pajamas. Other visits were conducted with the child in the car with
the parent driving. Clearer instructions about what to expect during the telemedicine visit should be given
to families ahead of the visits. The patient-physician relationship has to be established on the screen.
Optimizing this virtual relationship is something both patients and physicians will have to learn going
forward together.

Technology barriers to telemedicine also remain. Patients are required to learn how to use the technology
in order to participate in a telemedicine visit. There must be appropriate access to technology and internet
for patients to participate, which in rural areas may be limited. Families may also have devices without
camera capabilities, limiting their ability to utilize video communication further hindering the ability to try
to conduct a physical exam virtually. It will be important to assess a family’s ability and comfort utilizing
technology prior to a telemedicine visit. Patients in the future could also bene�t from an instructional
video on how telemedicine visits are conducted in order to set expectations and to show how the platform
is operated. In our study, clinic patients were provided an instructional video prior to their visit on how to
operate the telemedicine platform.

A recent article in Pediatric Rheumatology discussed the potential glitches with telehealth utilization
during the COVID-19 pandemic, with one potential limitation being the inability to ask pediatric patients
about psychosocial matters such as depression and smoking while a parent may be in the room or
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helping to operate the telehealth visit [15]. This poses another challenge with telehealth for providers who
need to assess important psychosocial factors that may contribute to their patient’s disease or their
compliance with treatment. This is important in pediatric rheumatology as many diagnoses are chronic
and psychosocial factors should be assessed. Healthcare professionals will have to learn how to
navigate these conversations over a screen in order to maintain the patient-provider relationship and the
patient’s con�dentiality.

A recent study in an Alaskan population assessed the outcomes and quality of care for rheumatoid
arthritis in telemedicine. They found that telemedicine did not improve rheumatoid arthritis activity or
quality of care over a 12-month period, however it was found that it was not inferior to in-person care.
Perceptions of telemedicine were also addressed using a telemedicine perception survey. They found that
individuals using telemedicine still expressed a preference to be seen in-person, however those using
telemedicine were more likely to feel that the care given was as good as in-person visits. Both
telemedicine patients and o�ce visits patients felt that technical di�culties were a limitation to its use
(16). This study suggests that telemedicine may offer another option of care to patients that is as good
as in-person visits. This study also shows that those utilizing telemedicine have more positive
perceptions about its use as an alternative method of care.

Further studies will need to ascertain patient satisfaction with telemedicine in pediatric rheumatology.
The growth of telemedicine during the COVID-19 pandemic has rapidly transformed the way providers
deliver care. Some families may feel more comfortable with telemedicine after trying it for the �rst time.
Other families may feel most comfortable in the o�ce setting only. It would also be important to
understand why some patients may have deferred care during the pandemic and whether it was due to
their perceptions about telemedicine. Exploring family preferences for modality of care will be an
important area for future study.

Some valuable lessons were learned during the �rst three months of our telemedicine experience. Beyond
the pandemic, telemedicine will have a place in pediatric rheumatology care where access issues persist.
With less than 500 pediatric rheumatologists in the United States, there are still nine states lacking access
to pediatric rheumatology care. If telehealth could be utilized further, than patient access could be
enhanced across the country. This would include rural areas, underserved areas, and areas where families
have to travel long distances to receive care. The Covid-19 pandemic is an event that will stimulate
physicians to evaluate how they can expand care within a small subspecialty. More families may choose
to try a telemedicine visit if given the option. The pediatric rheumatology workforce should be ready to
embrace telemedicine as part of the future of serving the patient population. Learning a digital physical
exam and interacting with families over video will be the new normal in many instances. How to best
leverage technology for the care of pediatric rheumatology patients requires further study.

Conclusions:
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This study found that there was a statistically signi�cant decrease in the number of new-patient visits
during telemedicine-only visits during the COVID-19 pandemic from April-June 2020 when compared to
o�ce visits in the previous year. This study also reports no signi�cant change in no-show rate or patient
characteristics during telemedicine in April-June 2020 when compared to in-o�ce visits the previous year.
This is the �rst study to compare patient characteristics and o�ce visit metrics in a pediatric
rheumatology practice during the COVID-19 pandemic with telemedicine usage. With the increase in
telemedicine usage during the pandemic it will be important moving forward to understand how both
patient and providers view and incorporate telemedicine into their care. The decrease in new-patient visits
may be due to caregiver hesitancy to utilize telemedicine, which will need further study in order to
elucidate caregiver perception and satisfaction.
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