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Abstract

Objective: In commercial direct-to-consumer (DTC) telemedicine, physicians outside of the
medical home treat common, acute complaints through real-time, audio-visual conferencing using
telephones and personal computers. There has been little examination of the use of DTC
telemedicine by children. We described trends in DTC telemedicine use and DTC telemedicine
visit characteristics.

Methods: Using 2011-2016 claims from a large national health plan, we identified pediatric
acute visits to DTC telemedicine and to primary care providers (PCPs). We examined DTC
telemedicine visits trends, and compared DTC telemedicine and acute PCP visit diagnoses and
patient characteristics.

Results: From 2011 to 2016, pediatric DTC telemedicine visits increased from 38 to 24,409
visits annually. In 2015-2016, the most common primary diagnoses for DTC telemedicine visits
(n=42,072) were infections of the nose/sinuses (24%), mouth/throat (16%), and ear (9%), which
were also the most common diagnoses for acute PCP visits (n=6,917,976). Odds of DTC
telemedicine use were higher for children in non-metropolitan communities (OR=1.45, 95% CI
1.40-1.51) and children without preventive visits (OR=1.08, 95% CI 1.06-1.11). Compared to
children receiving acute PCP care, children with DTC telemedicine visits were also more likely to
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have had urgent care (17% vs. 10%, p<0.001) and emergency department visits (21% vs. 19%,
p<0.001) during the study period.

Conclusion: There is rapid growth of commercial DTC telemedicine visits for children,
primarily for acute respiratory infections. Compared to children who did not use DTC
telemedicine for acute care, children using DTC telemedicine were also more likely to use other

venues for acute care outside of the medical home.
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Introduction

In the commercial direct-to-consumer (DTC) telemedicine model of many national
companies, physicians outside of the medical home treat common, acute complaints on-
demand through audio-only or audio-video conferencing via personal devices.! While some
primary care practices have integrated acute care telemedicine within the medical home,24
national commercial DTC telemedicine companies (e.g., Doctor on Demand, Amwell,
Teladoc) currently provide the majority of telemedicine visits for acute primary care
complaints, either directly or through platforms re-branded by hospitals or health plans as
their own.>

The American Academy of Pediatrics cautioned against DTC telemedicine outside of the
medical home,® given concerns about fragmentation and quality of care. Specifically, DTC
telemedicine outside of the medical home may decrease informational continuity, relational
continuity, and management continuity.” Quality concerns include the limited exam that can
be performed via smartphone and personal computer, as well as potential inconsistency of
camera and connection quality.8-8 Despite such concerns, 96% of large employers now
provide coverage through their health plans for telemedicine services for employees and
dependents,® providing millions of children with access to DTC telemedicine.

While access to DTC telemedicine expands, data on pediatric DTC telemedicine are limited.
One health system recently described their first thousand DTC telemedicine visits for
children, and reported high parent satisfaction; two-third of parents stated that the DTC
telemedicine visit allowed them to avoid a urgent care, retail-based clinic, or emergency
visit.10 Studies on commercial DTC telemedicine quality outcomes are limited to adults.
These studies report that DTC telemedicine can increase access to care,2:11:12 put that visit
quality may be lower for specific quality measures,11:13 and that the ease of accessing DTC
telemedicine may generate increased utilization and spending.!

To fill the knowledge gap on pediatric DTC telemedicine use, we analyzed claims from a
large national health plan. We examined trends in DTC telemedicine use over time and
compared DTC telemedicine and acute PCP visit diagnoses, patient characteristics, and
patient health care use.
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We used 2011-2016 claims for children <17 years old from a national commercial health
plan which contracts with a large national DTC telemedicine vendor and covers
approximately 4 million children enrolled per year across all 9 census divisions of the US.
All professional, pharmaceutical, and facility claims were available.

We identified DTC telemedicine, emergency department (ED), and urgent care visits using a
combination of Current Procedural Terminology (CPT) codes, place of service codes,
national provider identifiers, and tax identification numbers using previously published
methods.1* We identified PCP visits using CPT codes and provider specialty codes. We
defined acute PCP visits as PCP visits where the billing or primary diagnosis code did not
indicate a health supervision or immunization visit.

In visit-level analyses, we examined volume of DTC telemedicine visits from 2011-2016,
including absolute number of visits as well as number of visits per pediatric member-year
nationally and within census regions. Focusing on 2015-2016 DTC telemedicine visits to
assess the most recent use patterns, we then compared primary diagnosis subgroups and
diagnosis severity determined using a published diagnosis grouping system designed for
categorizing pediatric acute care visits.2® This diagnosis grouping system identifies 21 major
groups (e.g., respiratory diseases; neurologic disease; trauma) and 77 subgroups of
diagnoses (e.g., asthma; headache; strains & sprains). This diagnosis grouping system also
categorizes visit diagnoses into five severity levels, from least severe (1) to most severe (5).
We compared visit diagnosis subgroups and diagnosis severity for DTC telemedicine versus
acute PCP visits using chi-square tests. After examining diagnoses in most recent years, we
examined trends in DTC telemedicine visit diagnosis subgroups across all years
(2011-2016).

In patient-level analyses, we assessed patient characteristics among children with =21 DTC
telemedicine visits in 2015-2016 (“DTC telemedicine users”). We compared these children
to children with no DTC telemedicine visits but =1 acute PCP visit in 2015-2016 (“DTC
telemedicine non-users”). Patients with no use of either DTC telemedicine or acute PCP
visits were excluded from analysis. Patients with missing state or gender were also excluded
from analysis (n=36 DTC telemedicine users [0.1%] and n=5321 telemedicine non-users
[0.2%]). Additional patient-level variables examined included child age, gender, chronic
medical complexity, rural/urban status, ZIP code median income, receipt of preventive care,
and high deductible health plan status. Level of chronic illness was determined by applying
the Pediatric Medical Complexity Algorithm to patient data, which we applied to 2014-2016
claims data to be consistent with prior algorithm use.16 Rural/urban status was determined
by using the US Department of Agriculture rural-urban commuting area (RUCA) codes.1’
ZIP code median income was determined by using 2015 US census data, categorized by the
2015 federal poverty level (FPL) for a family of 4. Preventive care receipt was determined
by identifying any preventive care CPT codes (99381-99387, 99391-99397, 99401-99412,
99429) during 2015-2016.
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To understand patient factors associated with use of DTC telemedicine, we compared patient
characteristics for DTC telemedicine users and non-users first using chi-square tests and
then in adjusted analysis using logistic regression. In the logistic regression model, we
included patient characteristics with significance of p<0.1 in unadjusted analysis, with final
model including patient age, gender, medical complexity, rural-urban commuting area
(RUCA), ZIP code median income, high deductible health plan status, and receipt of
preventive care.

Finally, to understand whether use of DTC telemedicine is associated with use of other
venues of acute care, we used chi-square tests to compare use of urgent care and emergency
care during 2015-2016 among DTC telemedicine users and non-users.

This analysis was reviewed by the Harvard Medical School Institutional Review Board and
determined to be exempt. Analyses were conducted in SAS version 9.4 (SAS Institute, INC.,
Cary, North Carolina).

From 2011 to 2016, total pediatric DTC telemedicine visits per year increased from 38 to
24,409 visits. DTC telemedicine use in 2016 was highest among children in the South with
1,231 visits per 100,000 member-years (Figure 1). Growth in DTC telemedicine use in the
most recent year was highest in the Midwest (79% increase from 2015 to 2016), followed by
the Northeast (66% increase from 2015 to 2016). Overall in 2016, there were 7 DTC
telemedicine visits for every 1000 acute PCP visits (n=3,403,930).

In 2015-16, the three most common diagnosis subgroups for both DTC telemedicine and
acute PCP visits were infections of nose/sinuses, mouth/throat, and ears (Figure 2).
Compared to acute PCP visits, proportionately more DTC telemedicine visits addressed eye
complaints (6% DTC telemedicine vs. 2% acute PCP, p<0.001) and proportionately fewer
received a diagnosis of an unspecified viral illness (1.7% DTC telemedicine vs. 4.1% acute
PCP, p<0.001). Compared to acute PCP visits, a smaller proportion of DTC telemedicine
visits addressed psychiatric/behavioral concerns (0.1% vs. 4.5%, p<0.001) The diagnoses
detailed in Figure 2 accounted for 83% of DTC telemedicine visits, and 71% of acute PCP
visits.

Diagnosis severity was statistically different but clinically similar across settings. Compared
to PCP visits, the fraction of DTC telemedicine visits categorized as least severe differed by
one percentage point (5% of DTC telemedicine visits vs. 6% of acute PCP visits, p<0.001)
as did the fraction categorized in the two highest severity categories (0.3% of DTC
telemedicine visits versus 1.3% of acute PCP visits, p<0.001).

Across all six years, nose/sinus infection, ear infections, and mouth/throat infections were
the three most common diagnosis subgroups for DTC telemedicine visits, together
comprising 46-61% of visits within each year. However, over time the proportion of DTC
telemedicine visits receiving a diagnosis of nose/sinus infection has increased from 5% to
23%, while the percent receiving a diagnosis of mouth/throat infections decreased from 36%
to 17% and the percent receiving a diagnosis of ear infection decreased from 18% to 10%.
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In 2015-2016, odds of DTC telemedicine use were higher for older children, children in
non-metropolitan and lower median income communities, and children without preventive
visits (Table 1). Odds of DTC telemedicine use were lower for children with complex
chronic diseases.

Most DTC telemedicine users also visited a PCP for acute concerns (70%) at least once
during the two-year study period. DTC telemedicine users were more likely than non-users
to have had any urgent care visit (17% vs. 10% of non-users, p<0.001) and any emergency
department (ED) visits (21% vs. 19% of non-users, p<0.001) during the study period.

Discussion

Commercial DTC telemedicine visits by children grew substantially from 2011 to 2016, but
still accounted for only a small percentage of acute pediatric care. While some variation was
observed, the most common diagnoses and diagnosis severity were relatively similar for
DTC telemedicine and acute PCP visits. This is surprising because the care in DTC
telemedicine is delivered via personal devices that are not equipped with peripheral exam
devices (i.e., tele-otoscopy),18 such that there may be limited ability to perform specific
components of the physical exam. While commercial DTC telemedicine companies often
provide online lists of diagnoses they do or do not treat, our analysis suggests that families
are seeking care through DTC telemedicine for a wide spectrum of pediatric acute care
needs.

Pediatric DTC telemedicine use appears to be driven by relative convenience rather than
absolute lack of availability. While children from non-metropolitan and lower income areas
had modestly increased odds of DTC telemedicine use, the vast majority of DTC
telemedicine users lived in metropolitan areas. Over two-thirds of DTC telemedicine users
also had preventive and acute PCP visits, suggesting these children are connected with
alternative options for in-person care.

DTC telemedicine users were also more likely than DTC telemedicine non-users to have
urgent care and ED visits, suggesting a cohort turning to multiple venues for acute care
outside of the medical home. This could occur if these children have PCPs who do not have
appointment options that fit parents’ expectations during acute illness. Alternatively, these
children may have higher real or perceived need for acute medical care, resulting in
increased use of multiple acute care venues.

Among DTC telemedicine users, 6% were less than 2 years old, despite the American
Telemedicine Association advice that children less than 2 should not use commercial DTC
telemedicine outside of the medical home.8 Additionally 8% of DTC telemedicine users
were identified as having complex chronic conditions (i.e., chronic disease involving
multiple body systems, progressive disease with decreased life expectancy, malignancy,
technology dependencel®). While children with this level of chronic medical complexity
may realize benefits from the use of telemedicine (e.g., reduced travel burden, reduced
exposure to infections),19 the lack of informational continuity and care management

Acad Pediatr. Author manuscript; available in PMC 2020 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Ray et al.

Page 6

continuity in DTC telemedicine may be of particular concern for this population, warranting
focused evaluation on the risks and benefits among children with medical complexity.

Key limitations of this claims analysis are that we cannot account for patient preferences or
details of plan product coverage. We also focused in this analysis on examining DTC
telemedicine use, and did not examine quality or care or clinical outcomes. Additionally, this
analysis focuses on the DTC telemedicine use by children within one national health plan
and may not generalize to other populations.

In conclusion, our findings highlight increasing use of commercial DTC telemedicine by
children, predominantly for acute respiratory infections, and primarily by children who also
had PCP visits. Given this rapid increase in use, there is a need to examine the quality of
pediatric care at DTC telemedicine visits, to assess the impact of DTC telemedicine on child
health outcomes and utilization, and to consider strategies integrate acute telemedicine into
the medical home.
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What’s New

Pediatric direct-to-consumer telemedicine use is rapidly growing, primarily for acute
respiratory infections. Compared to children not using commercial DTC telemedicine for
acute care, children using DTC telemedicine were more likely to also use emergency
departments and urgent care facilities.
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Figure 1: Pediatric DTC Telemedicine Visits Nationally and by Region, 2011-2016
Number of DTC telemedicine visits per 100,000 pediatric member-years within each census

region within a large commercial health plan, 2011-2016.
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Figure 2: Primary Diagnosis Subgroup for Direct to Consumer (DTC) Telemedicine versus Acute
Primary Care Provider (PCP) Visit, 2015-2016

Diagnosis subgroups were determined through use of a published diagnosis grouping system
designed for categorization of acute pediatric visits,1> which was applied to the primary
diagnosis for each visit. The diagnosis grouping system identifies 21 major groups and 77
subgroups. The 10 most common diagnosis subgroups (out of 77 total subgroups) for either
DTC telemedicine and acute PCP visits are listed (totaling 13 diagnosis subgroups, due to
overlap). Abbreviations: DTC, direct to consumer; ENT, ear, nose, throat; PCP, primary care
provider. *=p<0.001.

Acad Pediatr. Author manuscript; available in PMC 2020 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Ray et al.

Table 1:
Characteristics of Children Using DTC Telemedicine, 2015-2016

Children, No. (%)

Characteristics DTC Telemedicine Users  DTC Telemedicine Non-Users P OR  95% ClI
Overall 30,171 2,316,611
Age <0.001
0-1 years old 1751 (6) 285,119 (12) 1 Ref
2-5 years old 7801 (26) 560,852 (24) 227 2.16-2.40
6-11 years old 10,665 (35) 735,605 (32) 2.37  2.25-2.49
12-17 years old 9954 (33) 735,035 (32) 223 212-2.35
Gender <0.001
Female 15,399 (51) 1,137,160 (49) 1.07 1.04-1.09
Male 14,772 (49) 1,179,451 (51) 1 Ref
Chronic Medical Complexity <0.001
No Chronic Disease 21,649 (72) 1,607,713 (69) 1 Ref
Non-complex Chronic Disease 5998 (20) 464,121 (20) 0.92 0.89-0.94
Complex Chronic Disease 2524 (8) 244,777 (11) 0.74 0.71-0.78
Metropolitan/Non-Metropolitan <0.001
Metropolitan 26,388 (87) 2,118,881 (91) 1 Ref
Non-Metropolitan 3541 (12) 173,292 (7) 145  1.40-151
Missing 242 (0.8) 24,438 (1) 0.74 0.65-0.84
ZIP Code Median Income <0.001
0-200% FPL 6578 (22) 438,544 (19) 152 1.46-1.58
201-300% FPL 11,368 (38) 786,394 (34) 157 151-1.62
301-400% FPL 7871 (26) 602,915 (26) 146 1.41-1.52
401%+ FPL 4354 (14) 488,758 (21) 1 Ref
Preventative PCP visits <0.001
0 visits 9763 (32) 639,173 (28) 1.08 1.06-1.11
1 + visits 20,408 (68) 1,677,438 (72) 1 Ref
High Deductible Health Plan (HDHP) 0.030
Yes 2877 (10) 212,477 (9) 1.00 0.96-1.04
No 27,294 (90) 2,104,134 (91) 1 Ref

Page 11

Abbreviations: Cl, confidence interval; DTC, direct-to-consumer; FPL, federal poverty level; HDHP, high deductible health plan; OR, odds ratio;
PCP, primary care provider; RUCA, rural urban commuting areas.

Unadjusted and adjusted analysis comparing DTC telemedicine users (pediatric patients with =1 DTC telemedicine visit, with or without associated
acute PCP visits) versus DTC telemedicine non-users (pediatric patients with =1 acute PCP visits, but no DTC telemedicine visits) in 2015-2016.
We compared patient characteristics among telemedicine users and non-users first using chi-squared tests and then in adjusted analysis using
logistic regression, adjusting for patient age, gender, medical complexity, rural-urban commuting area (RUCA), ZIP code median income, high
deductible health plan status, and receipt of preventive care.
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