
Quality of Antibiotic Prescribing in a Large Direct-to-Patient
Telehealth Program: an Observational Study

J Gen Intern Med 37(12):3202–4

DOI: 10.1007/s11606-021-07354-8

© The Author(s) under exclusive licence to Society of General Internal

Medicine 2022

INTRODUCTION

Telehealth use, which has expanded during the COVID-19
pandemic, is expected to grow, yet limited information exists
on the quality of telehealth services compared to other forms
of care, particularly since physical exams and point-of-care
testing are necessarily limited in telehealth. To date, findings
on the quality of direct-to-patient(DTP) telemedicine, a spe-
cific type of telehealth, have been mixed. Rates of antibiotic
prescribing for acute respiratory infection (ARI) have been
shown to be higher for televisits than outpatient practice1 or
urgent care center2 visits, while follow-up visit rates, possibly
indicating treatment failure, are comparable across televisits,
physicians’ offices, and emergency departments (EDs).3

We examined DTC virtual visits offered by a large national
insurer as a convenient benefit to its members. Using claims
data, we assessed the quality of care for televisits across
several acute conditions and compared it to physician offices,
retail clinics, urgent care centers, and EDs.

METHODS

We analyzed claims data for individuals aged 18–64 years
who were continuously enrolled during 2016–2017 and treat-
ed for ARI (bronchitis, sinusitis, pharyngitis, or upper respira-
tory infection) or, for women, uncomplicated UTI. For each
condition, we measured whether a patient received antibi-
otics.4 Among those with antibiotics, we measured whether
an appropriate antibiotic was selected based on guideline
recommendations (all conditions) and whether the duration
was appropriate (in pharyngitis, 10 days; in UTI, maximum of
7 days).5,6 A visit was considered guideline-concordant based
on whether or not a viral diagnosis was also present. For
streptococcal pharyngitis, we further measured whether a cul-
ture or rapid Group A Streptococcus test was obtained.5

We estimated visit-level multivariable linear probability
models for each outcome. Independent variables included

the site of care (televisit, physician office, retail clinic, urgent
care, or ED, derived from claim codes, insurer-provided codes,
and organization tax identifiers),6 gender, age, illness burden
using claims-based Episode Treatment Groups, and patient
county. Analyses were performed using Stata (Version 15,
StataCorp). The GeorgeMason University institutional review
board exempted this study from review.

RESULTS

Overall, 2,400,198 patient visits were analyzed and the results
were mixed. After multivariable adjustment, televisits were
associated with comparable rates of antibiotic use in URIs,
bronchitis, and sinusitis, relative to most other sites, but higher
rates in pharyngitis and uncomplicated UTIs (Fig. 1).
When antibiotics were prescribed, rates of guideline con-

cordance were comparable between televisits and several oth-
er settings (Fig. 2). For example, antibiotic management for
sinusitis was more likely to be guideline-concordant for
televisits compared to primary care offices, urgent care, and
EDs, but less likely to be guideline-concordant compared with
retail clinics.
Patients with pharyngitis who received antibiotics were less

likely to receive Group A Strep testing for televisits compared
with primary care (2.1% vs. 58.0%, adjusted difference
−55.9% [95% CI, −56.8 to −55.0%]), retail clinics (vs.
93.9%, adjusted difference −91.8% [95% CI, −94.0 to
−89.6%]), urgent care (vs. 62.0%, adjusted difference
−59.9% [95%CI, −61.9 to −57.9%]), and EDs (9.5%, adjusted
difference −7.5% [95% CI, −9.8 to −5.2%]).

DISCUSSION

Direct-to-patient televisits were associated with comparable
quality of care relative to several other settings for two major
dimensions of antibiotic management for ARIs and UTIs:
presence of antibiotic use and guideline concordance with
respect to antibiotic type and duration when antibiotics are
prescribed. However, televisits were associated with less fre-
quent Group A strep testing in pharyngitis, which may suggest
problems with obtaining convenient lab tests for those patients
who receive care virtually as opposed to in person. This is
important since reduced Group A strep testing, and reduced
testing overall (e.g., urinalysis or urine cultures), in televisit

Received September 17, 2021
Accepted December 15, 2021
Published online January 19, 2022

3202

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-021-07354-8&domain=pdf


encounters may promote overuse of antibiotics and antibiotic
resistance.
Study limitations include a single national private insurer

and third-party televisit vendor, claims data which may lack
relevant clinical information, unobserved patient case-mix (in
the ED setting, broad-spectrum antibiotics may also be indi-
cated and clinical appropriateness, as defined by our claims-

based approach, would be underestimated), and motivation to
seek care in alternative settings (e.g., some patients seeking
antibiotic prescriptions may be more likely to seek care by
televisit) and the observational nature of the study, all of which
preclude a causal interpretation of study findings and a firm
determination of the clinical appropriateness of antibiotic use
in any given instance.

Figure 1 Proportion of patient visits with antibiotic medication, by condition and site of care.

Figure 2 Among visits with prescribed antibiotics, proportion with guideline-concordant antibiotic management, by condition and site of care.
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