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Comparing telehealth to traditional
office visits for patient management
in the COVID-19 pandemic:
A cross-sectional study in a
respiratory assessment clinic

J Cole Phillips, Richard W Lord, Stephen W Davis,
Amanda A Burton and Julienne K Kirk

Abstract

Introduction: The aim of this study was to examine whether telehealth is as safe and effective as traditional office visits

in assessing and treating patients with symptoms consistent with COVID-19.

Methods: In this retrospective cross-sectional study, the primary outcome was any 14-day related healthcare follow-up

event(s). Secondary outcomes were the type of 14-day related follow-up event including hospital admission, emergency

department visit, office visit, telehealth visit and/or multiple follow-up visits. Individual visit types were identified due to

the significant difference between a hospital admission and an office visit. Logistic regressions were done using the

predictors of visit type, age, gender and comorbidities and the primary outcome variable of a related follow-up visit and

then by follow-up type: hospital admission, emergency department visit or office visit.

Results: Of 1305 visits, median age was 42.3 years and 65.8% were female. Traditional office visits accounted for 741

(56.8%) of initial visits, while 564 (43.2%) visits occurred via telehealth. One hundred and forty-six (25.9%) of the

telehealth visits resulted in a 14-day related healthcare follow-up visit versus 161 (21.7%) of the office visits (adjusted

odds ratio (OR) 1.22, 95% CI 0.94–1.58).

Discussion: There was no significant difference in related follow-ups of initial telehealth visits compared to initial office

visits including no significant difference in hospital admission or emergency department visits. These findings suggest that

based on follow up healthcare utilization, telehealth may be a safe and effective option in assessing and treating patients

with respiratory symptoms as the COVID-19 pandemic continues.

Keywords

Date received: 28 September 2020; Date accepted: 12 December 2020

Introduction

The COVID-19 pandemic required adaptation across

industries in the United States, and the rest of the

countries in the world and their healthcare systems

were not exempt from the need for innovation. As

healthcare systems faced an influx of patients with

respiratory illnesses and concerns for symptoms con-

sistent with COVID-19, the decision regarding how to

provide a safe and accurate assessment of patients

became extremely important. Healthcare institutions,
large and small, developed numerous innovative
approaches in the spring of 2020 to deal with the
presence of the novel coronavirus. The development
of Respiratory Assessment Centres (RACs) to evalu-
ate patients in a separate facility dedicated to
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complaints concerned with COVID-19 became a pre-
ferred option for many health systems.1–3 An RAC
allows for the safe separation of patients with no or
low concern for a respiratory illness and provides a
dedicated staff to address only patients with suspicion
of COVID-19.

Telehealth visits became readily available for many
different reasons during the pandemic, and this plat-
form offered the opportunity to improve the efficiency
of patient evaluation while keeping patients and pro-
viders safe.4,5 Clinician assessment of patients by tele-
health for COVID-19 symptoms is a viable method to
limit exposure considering the contagious spread of this
potentially fatal virus.4 Numerous specialty clinics uti-
lized telehealth during the pandemic to continue to pro-
vide care.6,7 Telehealth has been shown in some care
settings to be equivalent to in-person care, and patient
satisfaction has previously been shown to be high.8–10

Telehealth may decrease barriers to access to primary
care services (e.g. transportation and childcare) and can
provide access to the health system that has not always
been available.11–13 The importance of early assessment
of respiratory symptoms along with a detailed history
of travel and past medical/social history can efficiently
take place by telehealth.2,3 The utilization of telehealth
in the midst of the pandemic as part of an RAC was
appealing for all of these reasons and offered a unique
opportunity to assess this modality in this unprecedent-
ed context.

The goal of this study is to determine if telehealth
is an acceptable option to evaluate patients with
COVID-19 symptoms using 2-week follow-up events
as a proxy for effective care delivery when compared
to patients evaluated in person. We hypothesize that
telehealth will be as effective as face-to-face visits in
the assessment of patients with respiratory symptoms
potentially related to COVID-19 and will not result
in a significant increase in subsequent healthcare
utilization.

Methods

Setting and study sample

This study is a retrospective, cross-sectional study con-
ducted at a large academic primary-care-run RAC. The
Institutional Review Board (IRB) approved the study
without requirement for patient consent. All patients
evaluated at the RAC during an 8-week time period
from 23 March 2020 to 23 May 2020 were eligible for
inclusion in the study. The population included
patients of all ages from less than 1 to over 90 years
old. There were 1368 patient encounters at the RAC
during this time period. We excluded any visits that
were for asymptomatic screening purposes. Figure 1

depicts patient assessment with respiratory symptoms

or COVID-19 concerns triaged by a clinician to an in-

person visit at the RAC or a telehealth visit. The initial

assessment occurred via telephone with a clinician sta-

tioned in the RAC. Physician assistants, nurse practi-

tioners, family medicine residents and faculty

conducted the screening via telephone using clinical

judgement. Questions for screening patients included

fever or cough or vomiting and/or diarrhoea in the

last 24 hours, or contact with someone diagnosed

with COVID-19, along with temperature screening.

Based on the initial triage, the clinician determined

whether the patient came to the office or if a telehealth

visit was appropriate (Figure 1). Considerations in the

decision of visit type include severity of symptoms,

comorbidities, age, vital signs and assessment of other

pertinent history.

Figure 1. RAC patient identification workflow and follow-up
process.
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Data procedures

Data was extracted from the electronic health record

(EHR) into an ExcelVR file to gather patient demo-

graphics including medical record number, age,

gender and body mass index as well as initial visit
type (telehealth or office). The study team then

reviewed the EHR manually for each encounter to con-

firm the demographic data and correct initial visit type

before manually adding 14-day follow-up events and

coding them according to related or not related to the
initial visit type. A visit was considered ‘related’ to the

initial encounter if the medical problems or symptoms

in the subsequent visit were something that was either

identical or very similar to the initial encounter diag-

nosis. A visit was considered ‘unrelated’ if the diagnosis
in the subsequent visit was not at all similar to the

initial encounter diagnosis. For example, if a patient

was seen for shortness of breath initially and then

admitted to the hospital the next day for shortness of
breath or similar complaint, that would count as a

‘related’ visit. If a patient was seen for shortness of

breath initially and then had a visit for a different prob-

lem (e.g. regular follow-up with their primary care pro-

vider 10 days later), that was considered an unrelated
visit. We set specific criteria for EHR data collection

with a random sample of 200 charts recorded separate-

ly and checked by two authors (JP and JK) for discrep-

ancies to achieve agreement. We maintained patient
confidentiality by de-identifying patient records and

storing electronic data in password-protected files.

The coding of follow-up events included hospital

admission, emergency department visit, office visit, tel-

ehealth visit or no visit. Two authors reviewed problem
and medication lists in the EHR to document comor-

bidity status for relevant conditions that could result in

more severe COVID-19 disease.14–16 We used a 14-day

follow-up period to assess events due to the likelihood

of resolution or worsening, based on the natural histo-
ry of COVID-19 and other respiratory illnesses.17

Exposures and outcomes

Patient evaluation occurred at the RAC via telehealth

or a traditional in-person visit, and follow-up events

for each group were tracked and documented. The
completed telehealth visits used in this study were

done by telephone. The primary study outcome was

any related healthcare follow-up within a 14-day

period after the initial encounter. Secondary outcomes
were related visit types in the 14-day time period

including hospital admission, emergency department

visit, office visit, telehealth visit and/or multiple related

visits. Secondary outcomes were examined because of

the large difference in cost and illness severity between

types of follow-up events. A hospital admission is con-
sidered much more serious than a follow-up phone visit
in most cases, and the secondary outcomes were exam-
ined to determine the type of follow-up event that
patients in each group were having. We documented
the primary diagnosis in the event of multiple diagno-
ses associated with the visit. If there were no visits
within the 14-day period after the initial encounter,
the documentation indicated the patient had no
follow-up. Patient visits occurring in the 14-day
window included classification as either related or
unrelated to the initial encounter as discussed above.

Statistical analysis

Data from the EHR using TableauVR and Epic
WorkbenchVR were aggregated into ExcelVR and SPSSVR

(Version 26) for analysis. Descriptive univariate statis-
tics for all variables were done. This was followed by
bivariate analysis comparing patient visits by initial
visit type, telehealth versus office visit by demo-
graphics, comorbidities and primary diagnosis.
Logistic regressions were then done using the single
predictor of visit type and the primary outcome varia-
bles of presence or absence of a related follow-up visit
and then by follow-up type: hospital admission, emer-
gency department visit, office visit or telehealth visit.
We added covariates including age, gender and comor-
bidities to the logistic regressions to help remove con-
founding. Similar logistic regressions predicted who
would have multiple follow-up visits. The primary
and secondary outcomes were quantified using odds
ratios (OR) with 95% confidence interval (CI) for
each value. The odds ratios reported are in regard to
initial telehealth visits and provide a numerical associ-
ation of having a follow-up event based on the initial
visit type of telehealth or office visit.

Results

There were 1368 patient encounters at the RAC
between 23 March and 23 May 2020. We excluded 63
visits because of asymptomatic screening appointments
made for employees at local companies. Table 1 con-
tains demographics of the remaining 1305 patients
evaluated at the RAC during that time period including
age, gender and relevant comorbidities. The groups
were similar in each category with the exception of
age and average number of comorbidities. The tele-
health visit group (564 visits, 43.2% of the total
visits) was older with a mean age of 42.7 years (SD
19.5 years) compared to the office visit group (741
visits, 56.8% of the total visits) with a mean age of
40.1 years (SD 21.8 years, P¼ 0.023). The telehealth
group had an average number of 1.50 comorbidities

376 Journal of Telemedicine and Telecare 29(5)



(SD 1.45) compared to 1.33 (SD 1.44) in the office visit
group (P¼ 0.039). The primary diagnoses varied
widely among visits with 52 unique diagnoses for all
1305 visits. If all visits are considered, viral upper respi-
ratory infection (URI) and viral URI with cough made
up over 33% (431/1305) of all visit diagnoses. Table 1
includes the 10 most frequent diagnoses from all visits.

The primary outcome of this study was a related
follow-up event within a 14-day period. Table 2 dis-
plays 14-day follow-up events separated by visit type.
Among the initial telehealth visits, 146 (25.9%) had a
related follow-up healthcare visit within 14 days com-
pared to 161 (21.7%) of the initial office visits
(P¼ .079). In this population, there was no significant
difference in total number of follow-up events between
telehealth and in-office visits.

The primary outcome was the total number of relat-
ed follow-up visits for each patient, but we also wanted
to determine if there were any differences not just in
total numbers of visits but also for a specific visit type
(i.e. office, hospital admission). In order to examine
differences in visit type, we categorized follow-up
visits into hospital admission, emergency department
(ED) visit, office visit or telehealth visit. No statistical
difference was found between telehealth visits and
office visits for hospital admission 2.0% (telehealth)
versus 2.8% (office) (P¼ .307), ED visits 5.0% (tele-
health) vs 3.9% (office) (P¼ .357), or telehealth visit
11.0% (telehealth) vs 9.7% (office) (P¼ .452). The
only statistically significant difference found was in

the related office visits. Patients who had an initial tele-
health visit were slightly more likely to have a follow-
up office visit 12.2% (telehealth) versus 8.9% (office)
(P¼ .033) during the 14-day follow-up period. Patients
who received an initial telehealth visit were no more
likely to have multiple follow-up visits (more than 1)
in the 14-day period at 5.0% versus 4.3% in the office
visit group (P¼ .581).

Table 3 shows the results of the logistic regressions
using 14-day follow-up as the dependent variable and
controlling for initial type of visit, age, gender and the
number of comorbidities. The odds ratio and 95% con-
fidence interval are shown for each type of related
follow-up visit. When controlling for the potential
covariates, we found that age was associated with an
increased risk of hospitalization if the initial visit was a
telehealth visit (OR 1.04, CI 1.01–1.06). We also found
that an increase in the number of comorbidities was
associated with an increased risk of a related healthcare
visit of any type (hospital admission, ED visit, office
visit, etc.) and a related office visit during the 14-day
follow-up period.

Figure 2 shows the breakdown of follow-up visit
type within the 14-day window. Patients with an initial
office visit had a higher percentage of related hospital
admissions (13.0% vs. 7.5% in the telehealth group,
P¼ 0.307), as well as higher related follow-up tele-
health visits (44.7% vs. 42.5% in the telehealth
group, P¼ 0.452). Patients with an initial office visit
also had a slightly higher percentage of multiple

Table 1. Demographics of patients at respiratory assessment centre by initial visit type.

Demographics Initial telehealth visit (n¼ 564) Initial office visit (n¼ 741) P-valuea

Age Median 43.47 (mean 42.7) Median 42.05 (mean 40.1) 0.023

Female % 66.8 63.6 0.218

Comorbidity

Hypertension 148 (26.2%) 200 (27.0%) 0.762

Diabetes 69 (12.2%) 83 (11.2%) 0.564

Obesityb 252 (44.7%) 295 (39.8%) 0.077

Chronic obstructive pulmonary disease 26 (4.6%) 36 (4.9%) 0.834

Asthma 101 (17.9%) 104 (14.0%) 0.057

Obstructive sleep apnoea 66 (11.7%) 67 (9.0%) 0.116

CAD/heart failure 40 (7.1) 45 (6.1%) 0.460

HIV 2 (0.4%) 8 (1.1%) 0.137

Chronic kidney disease 7 (1.2%) 20 (2.7%) 0.067

Immunosuppressivesc 26 (4.6%) 33 (4.5%) 0.893

Smokingd 110 (19.5%) 98 (13.2%) 0.002

Mean comorbidities (SD) Mean comorbidities (SD)

1.50 (1.45) 1.33 (1.44) 0.039

aChi-square for individual comorbidities, independent t-test for total comorbidities and age.
bDefined as body mass index (BMI) �30.
cIncluded patients on biologic immunosuppression or long-term steroid therapy based on medication list.
dOnly included current smokers of any duration.

CAD: coronary heart disease; HIV: human immunodeficiency virus.
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follow-up visits in the 14-day period (20.5% vs. 19.2%

in the telehealth group, P¼ 0.581).

Discussion

In this setting of an RAC and in the patient population

studied, when initial telehealth visits were compared to

initial office visits there was no significant difference in

the primary outcome of a related healthcare follow-up

within 14 days. This result affirms the hypothesis that

overall patients with respiratory complaints can be

assessed safely and effectively via telehealth as part of

an RAC with proper initial triage. Patients that

received care via telehealth were slightly more likely

to have a related healthcare follow-up visit, but this

result was not statistically significant.
There was a statistically significant difference in the

likelihood of a subsequent office visit if the initial visit

was done via telehealth compared to initial in-person

office visits. When the first encounter was done via

telehealth there was an absolute increase of 3.3% in a

follow-up office visit compared to when the first visit

was done as a face-to-face office visit. Using a number

needed to harm methodology, this translates into one
extra return office visit for every 30 patients done by
telehealth, which is an acceptable outcome.

The logistic regression analysis considers the poten-

tial confounders of age, gender and comorbidities. As
seen in Table 3, it uses the 14-day follow-up as the

dependent variable and controls for initial type of
visit, age, gender and the number of comorbidities.18,19

The group with more average comorbidities was the

telehealth group. The relative effectiveness of telehealth
visits when compared to office visits even with more

comorbidities in the former group strongly suggests
that telehealth visits can be effective in this population.

As expected, older age on its own was associated with
more hospital admissions, although this effect was min-

imal. Even though the telehealth group was on average
older, there was a lower hospital admission rate among

the patients with an initial telehealth visit demonstrat-
ing the small role age difference played in the results
and possibly even bolstering the evidence that tele-

health visits do not increase hospital admission rates.
It is helpful, however, to know that older patients with

COVID-19 symptoms may need a different approach

Table 2. Follow-up data separated by initial visit type.

Patient 14-day

Follow-up events

Initial telehealth visit,

total (%) (n¼ 564)

Initial office visit,

number (%) (n¼ 741) P-valuec

None 377 (66.8%) 519 (70.0%) 0.218

Any healthcare visita 187 (33.2%) 222 (30.0%)

Related healthcare visit 146 (25.9%) 161 (21.7%) 0.079

Related healthcare visits

Hospital admission 11 (2.0%) 21 (2.8%) 0.307

ED visit 28 (5.0%) 29 (3.9%) 0.357

Office visit 69 (12.2%) 66 (8.9%) 0.033

Telehealth visit 62 (11.0%) 72 (9.7%) 0.452

Multiple related visitsb 28 (5.0%) 32 (4.3%) 0.581

aAny healthcare visit was an encounter regardless of reason within 14-day time period.
bPatients with multiple different visits within 14-day period.
cChi-square.

Table 3. Logistic regression models predicting overall related follow-up visits and type of follow-up visit by initial visit, demographics
and comorbidities.

14-Day related follow-up events Initial visit type Age Gender Comorbidities

Related healthcare visit 1.22 (0.94–1.58) 1.00 (0.99–1.01) 0.80 (0.60–1.05) 1.13 (1.02–1.25)

Hospital admission 0.64 (0.31–1.35) 1.04 (1.01–1.06) 0.65 (0.29–1.46) 1.09 (0.85–1.38)

ED visit 1.24 (0.73–2.11) 1.00 (0.99–1.02) 0.61 (0.33–1.13) 1.09 (0.89–1.33)

Office visit 1.46 (1.02–2.10) 0.99 (0.98–1.01) 0.71 (0.48–1.06) 1.16 (1.00–1.33)

Telehealth visit 1.11 (0.78–1.59) 1.01 (0.99–1.02) 0.83 (0.57–1.23) 1.06 (0.93–1.22)

Multiple related visitsc 1.11 (0.66–1.88) 1.01 (0.99–1.03) 0.64 (0.35–1.16) 1.00 (0.83–1.22)

aData presented as odds ratio (confidence interval).
bOdds ratio always in reference to initial telehealth visits.
cPatients with two or more different visits within 14-day period.

378 Journal of Telemedicine and Telecare 29(5)



to their assessment when compared to younger, health-

ier individuals with similar symptoms.
Several healthcare systems set up RACs dedicated to

handling all respiratory complaints during the pandem-

ic. Models for primary care providers implementing

RACs during the COVID-19 pandemic are under-

way.2,3,20 Combining the technology of telehealth

with an RAC offers a unique opportunity and has
been used in multiple settings thus far in the pandemic,

as well as previously in other crisis settings.21,22

Providers can see patients via telehealth or by tradi-

tional office visits based on initial triage. In theory,

this increases the ability to handle a higher volume of
patients and still provide adequate care while also

potentially reducing cost to the system as a whole.23

Telehealth has previously demonstrated promise in

certain care areas, such as stroke, in improving out-
comes and reducing cost.24 There are, however, varying

results on the question of cost saving, and it may be

more complex and highly dependent on the clinical sce-

nario.25,26 It has previously been pointed out that lack
of reimbursement for telehealth has largely limited its

advancement.27 The era of COVID-19 offered a brief

look into expanded reimbursement for telehealth serv-

ices and may serve as a catalyst to more widespread

availability in the future. Continued evidence that tele-
health does not increase subsequent utilization as we

have attempted to show here will hopefully solidify

reimbursement models for telehealth services.
This study provides evidence that telehealth visits

are comparable to in-person visits for patients with

COVID-19 symptoms or concerns with regards to sub-

sequent healthcare utilization. Evidence supporting tel-

ehealth use during a pandemic is important because it

can provide a way to limit patients’ exposure to poten-
tially infectious individuals and overcomes many bar-
riers that impede access to care in clinic settings.28

Additionally, patient and provider satisfaction with tel-
ehealth visits have previously been documented as pos-
itive in the literature. Both access to care and
satisfaction are important considerations with the
stress of the pandemic on people and systems.9,29,30

While previous literature has examined outcomes
related to telehealth for specific disease states (heart
failure, etc.) and home healthcare, to our knowledge,
there has been little direct study of subsequent utiliza-
tion after telehealth visits.31–34 Gordon et al. did a sim-
ilar study in 2017 examining urgent care visits
completed via telehealth vs. in-person care and found
similar healthcare utilization for each modality after
the initial visit, supporting our findings here.35 This
study adds value to the telehealth conversation because
it examines subsequent care utilization after telehealth
appointments, a key metric in the viability of telehealth
in this setting. When thinking about how to organize
care in the midst of a pandemic and afterwards, know-
ing that telehealth does not increase subsequent utili-
zation will be valuable for clinical managers and
providers alike. It should bolster confidence in this
modality when used properly, and our hope is that
it will allow for the continued expansion of this
valuable tool.

Limitations

This study has several limitations, the first of which is
non-randomization in the form of clinical decision
making by phone triage. Real-time clinical decision
making by providers determined which visit type

Figure 2. Related follow-up visits by type of visit.
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patients initially received. Although this makes the

groups unequal from a statistical analysis perspective,

it does fit more closely with the real world, and thus

allows institutions elsewhere to use this model to care

for patients with respiratory symptoms as the pandem-

ic continues. Other limitations include not accounting

for additional confounders such as insurance status,

comfort using a telephone and comorbid disease sever-

ity. Additionally, the COVID-19 testing at our institu-

tion, especially at the beginning of the study period,

was limited and patients were not always tested as read-

ily as they may have been in current times. However,

patients were tested when deemed appropriate. This

study also does not take into account the difference

in cost and reimbursement of telehealth visits but

rather focuses on the viability of such a clinic.

Conclusion

There was no significant difference in related health-

care follow-ups of initial telehealth visits compared to

initial office visits including no significant difference in

hospital admissions or ED visits. These findings sug-

gest telehealth may be a safe and effective option in

assessing and treating patients with respiratory symp-

toms as the COVID-19 pandemic continues.
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