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Purpose: Patients with deformational plagiocephaly are often referred for evaluation
by a plastic surgeon. During the early COVID-19 pandemic, visits were performed
predominantly via telehealth. This study compares costs, satisfaction, and techno-
logical considerations for telehealth and in-person consultations for plagiocephaly.

Methods: This prospective study evaluated telehealth and in-person consultation
for plagiocephaly between August 2020 and January 2021. Costs were estimated
using time-driven activity-based costing (TDABC) and included personnel and
facility costs. Patient-borne expenses for travel were assessed. Post-visit question-
naires administered to patients’ families and providers measured satisfaction with
the consult and technical issues encountered.

Results: Costing analysis was performed on 20 telehealth and 11 in-person con-
sults. Median total personnel and facility costs of providing in-person or telehealth
consults were comparable (P> 0.05). Telehealth visits saved on the cost of clinic
space but required significantly more of the provider’s time (P < 0.05). In-person
visits had an additional patient-borne travel cost of $28.64. Technical difficulties
were reported among 25% (n = 5) of telehealth consults. Paired provider and
patient experience questionnaires were collected from 17 consults (11 telehealth,
six in-person). Overall satisfaction with care did not differ significantly between
consult types or between the provider and patient family (P> 0.05).

Conclusions: Costs of providing in-person and telehealth plagiocephaly consulta-
tions were comparable, whereas patients incur greater costs when coming in person.
Practices that treat patients with plagiocephaly may wish to consider expanding their
virtual consult offerings to families desiring this option. Long-term outcome studies
are necessary to evaluate the efficacy of both visit types. (Plast Reconstr Surg Glob Open
2022;10:e4392; doi: 10.1097/GOX.0000000000004392; Published online 20 June 2022.)

INTRODUCTION

satisfaction and cost implications for telehealth and in-

Deformational plagiocephaly is flattening of the
skull resulting from sustained positional pressure dur-
ing infancy.! At our institution, management for pla-
giocephaly begins with consultation by a craniofacial
plastic surgeon, who confirms the diagnosis and makes
a recommendation on the potential benefit of orthotic
helmeting. During the early COVID-19 pandemic, a
majority of these initial outpatient visits were performed
via telehealth, given the constraints of social distancing.
As provider and health systems consider the use of tele-
health moving forward, it is worthwhile to investigate
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person evaluations of plagiocephaly.

Time-driven activity-based costing (TDABC) provides
an objective assessment tool to estimate costs for various
medical services based on projections of cost per minute
of various services. It has been used to improve patient
care and illuminate inefficiencies in the treatment of
distal radius and hip fractures and detection of cancer;
within craniofacial surgery, it has previously been used for
process improvement in outpatient plagiocephaly care as
well for calculating costs of surgical interventions includ-
ing the use of presurgical infant orthopedics in cleft lip
and palate."”

This study compared hospital-based and patient-
incurred expenses for both in-person and telehealth visit

Disclosure: The authors have no financial interest to
declare in velation to the content of this article. Presented at
th American Society of Plastic Surgeons (Plastic Surgery: The
Meeting): Atlanta, GA, October 30, 2021.

Related Digital Media are available in the full-text ver-
sion of the article on www.PRSGlobalOpen.com.

www.PRSGlobalOpen.com 1


http://www.PRSGlobalOpen.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1097/GOX.0000000000004392
https://doi.org/10.1097/GOX.0000000000004392

types. We also gauged patient and provider desire for
and satisfaction with each visit type while weighing tech-
nological considerations for telehealth consultations.
Continuation of telehealth for specific diagnoses will likely
depend on such demand and cost-efficiency analyses.

Patient Selection

This was a prospective study of patients treated for
deformational plagiocephaly between August 2020 and
January 2021 at a tertiary care center. Infants evaluated
were all under 1 year of age. Initial consults were per-
formed via telehealth or in person by three surgeons.
Telehealth was used when preappointment photographs
could be obtained showing birds-eye, frontal, lateral, and
posterior views of the head shape. In-person visits were
arranged if this was not possible due to hair growth or
family’s lack of appropriate technology (camera/email)
to send photographs in advance for review. Providers
were also able to refer patients for in-person consults if
there were additional concerns that came up during the
telehealth consult itself. Consultations during the study
period were not included in the study if they were sched-
uled without sufficient time to notify the researcher to
coordinate recording timings. Patients were included
regardless of need for interpreter services. The study was
done as a quality improvement project in accordance with
the Declaration of Helsinki.

Costs
Cost of Providing Care

This study used TDABC to assess cost of providing care
for telehealth and for in-person consults. TDABC is a com-
prehensive costing metholodogy employed in the study of
health care efficiency.” Cost of care is calculated by mul-
tiplying the precise amount of time a patient’s care utilizes
various resources (provider, facility, equipment, etc.) by
the unit cost of those resources. (See figure, Supplemental
Digital Content 1, which displays TDABC calculation for
cost of care, http://links.lww.com/PRSGO/C84.)

Personnel Capacity Rates

Personnel capacity rate refers to the cost per unit time
for a provider’s care and was derived from the national
mean annual wages, as outlined in the US Bureau of Labor
Statistics."" Personnel capacity rate per minute (CPM) was
calculated by dividing mean annual wage by a total annual
capacity of 93,060 minutes, which includes 8.8 clinical
hours for a typical work day, 5 days worked per week, and
47 weeks worked per year.

Facility Capacity Rates

Facility costs were estimated using overhead costs of
the outpatient clinic space used for in-person consults.
Cost per in-person visit was calculated from the duration
of the visit reported by providers and the CPM of clinic
space. Facility costs for telehealth were $0 during the study
period, since they were completed from providers’ homes.
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Question: Are there differences in cost or satisfaction with
telehealth or in-person visits for plagiocephaly?

Findings: This study found that total costs of provid-
ing in-person and telehealth consults for plagiocephaly
were comparable. Although telehealth consults required
more of the provider’s time, they utilized less costly space.
In-person consultations incurred additional patient-borne
travel expenses. Overall satisfaction did not differ between
consult types or between provider and family.

Meaning: Practices that treat patients with plagiocephaly
may wish to consider expanding their virtual consult offer-
ings to patients to improve access to care and decrease
cost burden on their families.

However, to better reflect care in a post-COVID-19 model, a
hypothetical calculation was additionally done using cost per
minute of office space onsite, assuming that telehealth and
in-person visits may be blended throughout a provider’s day.

Process Mapping

The TDABC process began with mapping clinical flows
for telehealth and in-person consults. Elements of care
were mapped starting with preappointment scheduling
and continuing through all stages of care, concluding at
the end of the telehealth or in-person appointment. (See
figure, Supplemental Digital Content 2, which displays the
process maps of telehealth and in-person consultations,
http://links.lww.com/PRSGO /C85.)

Timing

Timing began at the first patient phone call to sched-
ule the appointment, in which schedulers for three dif-
ferent craniofacial providers logged the total time spent
on the phone arranging the consult. The number of
follow-up phone calls and total time required to collect
necessary preclinical documentation and/or photographs
was recorded. Schedulers additionally disclosed issues or
challenges faced during the appointment making process
and all time spent on later changes and/or cancelations.
In-person visits required the scheduler to be on site, sitting
at the front desk to help patients check in and out, vali-
date parking, and assist with questions. Scheduler costs on
the day of in-patient visits were calculated based on their
salary capacity rate multiplied by the number of minutes
staffing the front desk for that clinical session and divided
by the total number of patients seen in that clinic session.

Once a virtual visit was scheduled, a research team
member then electronically distributed a timing question-
naire, generated via a secure REDCap databse, for provid-
ers to complete during or after the telehealth or in-person
consult. Questionnaires were distributed to the surgeon
and the physician assistant jointly involved in assessing the
patient. Each provider was required to complete questions
related to the time they spent reviewing preclinical infor-
mation and/or photographs, the time that the patient
logged into the virtual platform, and the duration of the
consult.
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In-person visits were timed by a research assistant who
tracked the patient through their clinic visit, recording
time spent in clinic and specifically with each staff includ-
ing the clinical assistant, physician assistant, and physician.

Only consults for which timings of all steps were
recorded were included in our costing analysis; consults
were excluded if any timings were not captured. The sum
of all personnel and facility costs was calculated for each
visit. Median costs for each visit type were then calculated
(Table 2).

Patient-borne Costs

Average travel costs were included for in-person con-
sults and were comprised direct costs borne by the fam-
ily, including mileage and parking fees. To estimate travel
costs, it was assumed that all patients traveled via car to
in-person consults. Costs were calculated using driving
distances listed by Google Maps from the patient’s home
address to the hospital. To illustrate differences in travel
cost for urban versus suburban settings, we calculated
the travel cost both with the standard parking fee at our
institution and also without parking fees, as this may bet-
ter represent costs of care in other geographic settings.
Indirect costs, including time taken off from work, lost
pay, and opportunity cost, were excluded in our analysis,
although we calculated the anticipated travel time to and
from the visit to better describe the additional effort that
such a visit entails. Patient-incurred billing fees for each
consult were additionally derived from current proce-
dural terminology (CPT) codes and compared between
telehealth and in-person visits.

Provider and Patient Satisfaction

Provider and patient experiences were evaluated
using postconsult questionnaires designed for this study.
Surgeons involved in the study were polled for key com-
ponents of satisfaction. These themes were incorporated
into questions including satisfaction with visit type, ability
to conduct adequate examination, time for questions and
explanations, and confidence in diagnosis. The surveys
for providers were distributed electronically via REDCap
along with the timing questionnaire. Questions were
asked on a five-point Likert scale designed to assess overall
satisfaction with consult type.

Questionnaires were also distributed electronically to
patients’ families after the consult. These surveys were
designed ad hoc for this study and were based on hospital-
based post-visit surveys with modifications and additions
specific to in-person and telehealth visit types. These
questions mirrored the provider survey and included

Table 1. Distribution of Visit Type by Surgeon

additional questions about ease of planning and schedul-
ing the appointment and future-state desire for the perti-
nent visit type. Family survey questions were also asked on
a five-point Likert scale. Median satisfaction scores were
recorded for all provider and for all patient family surveys.
Difference between provider and patient family satisfac-
tion was assessed using only the consultations in which
both sets of surveys were completed.

Technology Considerations

In post-visit surveys for telehealth encounters, provid-
ers and patients also indicated any technical difficulties
they experienced accessing and completing the visit.

Statistical Analysis

Statistical analyses were performed using SPSS
Statistics for Windows version 24.0 software (IBM Corp,
Armonk, N.Y.). As data were nonnormally distributed,
Mann-Whitney U tests were performed for all costing and
satisfaction analyses.

During the study period, 33 telehealth visits and 25
in-person visits were timed. None of the patients having
initial telehealth visits were additionally arranged for in-
person examination out of diagnostic uncertainty.

Costing Analysis

TDABC was performed on 20 teleheath and 11 in-
person consults for which complete detailed timings
were recorded. Table 1 breaks down distribution of visits
among three surgeons, as well as duration of visits for each
provider. Among 31 visits included in our costing analy-
sis, surgeon 1 completed six telehealth and one in-person
consult, surgeon 2 completed six telehealth and seven
in-person consults, and surgeon 3 completed eight tele-
health and three in-person consults. Physician assistants
participated in patient intake and assessment along with
the craniofacial providers for 17 (85%) of all telehealth
consults and seven (63.6%) of all in-person consults.

Elements of cost are broken down in Table 2 and dis-
cussed below. Median total cost of providing a telehealth
consult at our institution was $97.81. The majority of the
total cost was associated with time spent by the surgeon
conducting the visit ($63.69, 65.1% total cost). Likewise,
the majority of the total median cost for in-person consults
($99.35) was associated with time spent by the surgeon
($40.65, 40.9% total cost). Telehealth visits required sig-
nificantly more of the surgeon’s time compared to in-per-
son visits (P< 0.05), the majority of which was attributable

Telehealth Duration of Telehealth In-person Duration of In-person Total No.
(n=20) Visit (min, Range) (n=11) Visit (min, Range) Consults
Provider
Surgeon 1 6 (30%) 9-19 1 (9%) 16 7
Surgeon 2 6 (30%) 14-18 7 (63.6%) 7-28 13
Surgeon 3 8 (40%) 12-20 3 (27.3%) 10-15 11
Consult accompanied by PA 17 7 24




Table 2. Cost of Providing Care (Per Visit)

Telehealth In-person
(n=20 n=11

Facility/Personnel Consults) Consults) P
Scheduler/front desk

Scheduler time (min) 4.00 5.00

Scheduler CPM $0.34 $0.34

Scheduler cost $1.36 $1.70 >0.05
Clinical assistant

Clinical assistant time (min) — 4.00

Clinic assistant CPM — $0.40

Clinic staff cost — $1.60
Physician assistant

PA time (min) 26.00 31.00

PA CPM $1.20 $1.20

PA cost $31.20 $37.20  >0.05
Surgeon

Surgeon time (min) 23.50 15.00

Surgeon CPM $2.71 $2.71

Surgeon cost $63.69 $40.65 >0.05
Clinic space

Clinic time (min) — 26.00

Clinic cost/minute (CPM) — $0.70

Clinic cost — $18.20
Virtual office space

Office space time (min) 52.33 —

Virtual office space cost/ $0.03 —

minute

Office space cost $1.57 —

Total cost $97.81 $99.01 >0.05

to time designated as reviewing patient provided photo-
graphs in advance of the telehealth consult (average 5.1
minutes) and which translated into a significant cost dif-
ferential between visit type for surgeons (P < 0.05). The
most common CPT code used was 99202, and the addi-
tional time spent on telehealth versus in-person visits did
not produce a significant difference (P> 0.05) in CPT bill-
ing codes that were submitted, when comparing between
the visit types.

Telehealth visits saved on the cost of clinical space
($18.20 for in-person consults, 18.3% total cost), while
requiring additional office space when conducted from the
hospital ($1.57, 1.6% of total cost). In-person visits had an
additional cost of $28.64 for patient-borne travel expenses,
including gas and onsite parking fees (Table 3). Median
front desk costs for in-person consults ($1.70) were com-
parable to telehealth ($1.36) (P> 0.05). Overall, median
total personnel and facilities cost of providing an in-person
or telehealth consult were comparable (P> 0.05).

Provider and Patient Experience Evaluation

Median experience scores were calculated based on
the total 53 provider responses and 24 patient family
responses (Table 4). Scores were not significantly differ-
ent (P> 0.05) between in-person and telehealth visits for
either group.

Table 3. Patient-borne Costs (for In-person Consultations)
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Fully completed paired provider and patient experi-
ence questionnaires were collected from 11 telehealth
and six in-person consults. This sample was underpow-
ered to assess significant differences, but it is notable that
provider satisfaction was the same for both visit types and
patient family satisfaction was slightly higher with tele-
health than in-person visits (5.0 versus 4.5) during the
study period (Table 5).

Technology Considerations

Technical difficulties were reported among five tele-
health consults (25% of all telehealth consults). Difficulties
experienced included poor audio quality (n = 3 telehealth
consults), internet connection (n = 2), and video quality
(n = 1). All visits were completed despite the intermittent
issues reported, which added an average of five minutes to
those telehealth consults. Families who experienced tech-
nical difficulties during their consult remained satisified
with their telehealth visit, as noted in postconsult ques-
tionnaires (5.0 score).

COVID-19 required healthcare providers and admin-
istrators to re-evaluate the way in which care is provided.
Telehealth utilization surged in an effort to provide medi-
cal care while transitioning through a global pandemic.
As a result, the benefits of this previously underutilized
technology are now more widely recognized." In the field
of plastic surgery alone, virtual clinics developed for the
triage of hand trauma reveal the potential of telehealth
as a successful alternative to in-person consultation, with
accuracy of presurgical assessment comparable in both
settings."” Telehealth has also been well established in the
setting of virtual surgical planning."* These examples have
considerable implications in improving access to care for
patients. As we continue to evaluate the demand for future
telehealth consults for various conditions seen in plastic
surgery clinics, it is prudent to determine the associated
cost and resource utilization of each modality (telehealth
versus in-person) to optimize care from a systems-based
approach. For the purpose of this study, we chose to focus
on deformational plagiocephaly due to the typically high
volume of outpatient clinic visits for this diagnosis at our
institution.

Use of TDABC in evaluating the relative value of tele-
health to traditional care models is limited to a single study
comparing the cost of radiation oncology consultations,
which reported significant cost savings with telehealth,
not only to patients in time and travel costs but also to
providers based on the assumption that this enabled them
to work remotely and save on commuting costs.” Other

Mid-day Traffic Travel Median Travel Mileage Cost Total Estimated
Consult Type Time (Round Trip) Distance ($0.57 per Mile) Parking Fee Travel Cost
In-person 110 min 32.7 miles $18.63 $10 $28.63
Urban $10
Suburban $0
Telehealth 0 0 0 0 0
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Table 4. Provider and Family Satisfaction Scores

Postconsult Patient Family Questionnaire

Telehealth
(n = 16 Visits)

In-person
(n = 8 Visits) P

Rate the following questions based on your experience today:

How do you rate your overall experience in the ease of MAKING this appointment? 5 5 0.569
How do you rate your overall experience in the ease of ATTENDING this appointment? 5 5 0.610
How do you rate the convenience of this appointment? 5 5 0.452
How clear were the instructions on how to take the preappointment photographs? 5 NA

How easy was it to take the preappointment photographs? 5 NA

How do you rate the overall medical care you/your child received today? 5 5 0.452
Rate the following questions based on your agreement with the following statements:

Were you satisfied when you were offered a virtual visit for this appointment? 5 NA

It was easy to schedule this appointment 4.5 5 0.742
I felt that I could ask all the questions I needed to in this appointment 5 5 0.976
I felt that all of my questions were answered during this appointment 5 5 0.928
I felt that my provider was able to thoroughly assess my child’s head shape 5 5 0.192
My provider had all the information they needed to assess my child 4.5 5 0.417
I feel confident in the treatment plan my provider presented 5 5 0.569
I liked this type of appointment 5 4.5 0.697
With ongoing COVID-19 concerns, I would want my future appointments to be the same as this 4 4 0.653

appointment type
When there are no longer COVID-19 concerns, I would want my future appointments to be the 3.5 4 0.136
same as this appointment type
Telehealth In-person

Postconsult Provider Questionnaire Results

(n=30 Visits)  (n=23 Visits) P

Rate the following questions based on your experience today:

How do you rate your overall experience in the ease of planning and attending this appointment?

How do you rate the convenience of this appointment?

How do you rate the overall medical care you were able to provide today?
Rate the following questions based on your agreement with the following statements:

I felt I could properly assess this patient during the appointment

The quality of the information and/or photographs presented allowed for full assessment of this patient
I'was able to gather all the information I needed during this appointment
I'was able to adequately examine the patient’s head shape at this appointment

I felt the patient/family was receptive to this appointment

All the patient/family’s questions were able to be answered in this appointment
All requested preclinical information needed to assess this child was available to me
The family seemed confident that this type of visit addressed all their questions and concerns

0.593
0.893
0.593

0.336
0.195
0.893
0.893
0.893
0.893
0.593
0.593
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TDABC studies on telehealth assess the estimated value
of offering new interventions such as physical therapy
services for functionally impaired individuals during the
pandemic’ and ostomy teaching,'® without a direct in-
person care alternative. There is currently no evidence in
the literature directly comparing cost associated with in-
person and telehealth consults for craniofacial conditions.
The aim of this study was to compare hospital-based and
patient-borne expenses for, as well as overall patient and
provider satisfaction with, telehealth and in-person con-
sultations for plagiocephaly.

Costing Analysis

Within our study population, we found a $30.18
($127.99 versus $97.81) decrease in the comprehensive
cost of providing and receiving care when evaluating
patients via telehealth. This was largely due to the lack of
patient-borne travel expenses and decreased cost of hos-
pital space necessary to provide such care. When exclud-
ing travel costs, there was only a non-significant $1.20
($97.81 versus $99.01) decrease in cost when providing

Table 5. Paired Provider/Family Satisfaction

Median Overall Telehealth In-person
Satisfaction Score (n = 11 Visits) (n = 6 Visits)
Patient family 5.0 4.5
Provider 5.0 5.0

telehealth care compared to in-person care (P > 0.05).
Telehealth consults also saved on the cost of using clinic
space (approximately $18.20 per in-person visit), but
incurred an additional cost of $1.57 associated with the
use of office space by providers to conduct telehealth con-
sults. Despite cost savings associated with limited physical
resources required to facilitate a telehealth consult, these
visits had increased demand on the physician’s time. This
study found that the cost associated with time spent by the
attending physician was $23.04 more (56.7% increase)
when seeing patients virtually. This additional time,
though, did not correspond with differences in charges
billed to families when broken down by CPT code.

Paired Provider and Patient Experience Evaluation

For providers and patients’ families who completed
postconsult questionnaires, there was no difference in
satisfaction between consult type among providers or
between providers and patient families when assessing
paired feedback (P > 0.05). Results indicated that both
providers and parents thought that thorough assessment
of the infant’s head was attained in both settings, and
confidence was shared between provider and family in
regards to next steps in care. Provider responses indicated
that pre-telehealth review of clinical documentation and
photographs enabled them to adequately examine the
patient’s head shape. This is consistent with other studies
reporting high levels of provider confidence in telehealth
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effectiveness'”'? and moderately positive physician experi-

ences which was much higher when the audiovisual qual-
ity was high.”

The timing of this study during a pandemic may have
influenced overall satisfaction with telehealth consults.
A prepandemic study on satisfaction with telehealth for
cardiology visits emphasized the need to optimize tech-
nology and scheduling to reduce provider fatique.”’ The
body of literature on outpatient telehealth has grown dur-
ing the pandemic, when providers and patients may have
more positively viewed telehealth due to a combination
of exposure risks with in-person visits and other logisti-
cal considerations at a time many families were working
and attending school from home. Patients in our study
only moderately endorsed a desire for telehealth in the
future when COVID-19 was not longer a concern. Other
reported physician surveys indicate a gradual deline in sat-
isfaction with telehealth from the peak of the pandemic in
2020 (64% satisfaction) to July 2021 (58% satisfaction).*
In a profession susceptible to burnout and fatigue, it will
be critical to assess changes in overall satisfaction with tele-
health over time.

Technology Considerations

As technical difficulties were reported among 25%
of telehealth consults, these should be considered when
offering virtual evaluations. Patients from disadvantaged
socioeconomic backgrounds may lack access to reli-
able technology to participate in such telehealth visits.
Although in the study period there were no telehealth
consults that required interpreter services, among non-
English speaking families there may be additional chal-
lenges that arise when interpreter services also need to be
connected through a reliable telehealth platform.

Despite these hurdles, familiarity with using telehealth
platforms has increased tremendously over the past 2
years. As of February 2021, telehealth insurance claim
volumes increased 38 times their pre~COVID-19 rates.”
This has provided both physicians and patients the oppor-
tunity to become more familiar and technically adept
with the implementation of telehealth in daily practice.
As telehealth consults continue to be performed, the
same technical challenges that arose at the time of this
study may dissolve as providers and patients become more
acquainted with this service.

Limitations

This study is limited by being conducted during the
COVID-19 pandemic. Patient and provider satisfaction
with telehealth may not be generalizable in the post-
pandemic setting, when immediate concerns about in-
person exposure risk is diminished. Growing familiarity
with telehealth platforms will likely decrease technical
issues and improve consult efficiency. Furthermore, the
onus of travel may be magnified as companies, schools,
and other institutions return to normal patterns, lead-
ing to increased commuter traffic and more time spent
traveling to and from in-person consults. We acknowl-
edge that in quantifying expenses borne by families, we
did not consider indirect family costs in our analysis,
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including time taken away from work and resulting lost
income or vacation time to attend in-person consults,
which may be a lasting impetus for some families to seek
telehealth care for various conditions. Another limitia-
tion is the potential impact of recall bias; in-person vis-
its were precisely timed by a research assistant, whereas
time associated with telehealth visits was reported by
the provider. Additionally, a number of visits during
the study time period, including 13 telehealth and 14
in-person visits were excluded from the TDABC analysis
due to missing data points, and this resulted in a small
overall sample size and unequal distribution of consult
types performed by different craniofacial providers.
Systematic differences may exist between the included
and excluded visits. Last, this study did not evaluate the
efficacy of telehealth visits in ruling out craniosynosto-
sis. It is possible that parent-provided photographs and
medical histories were insufficient to accurately make
this distinction.

CONCLUSIONS

In this study, we found that costs of providing in-per-
son and telehealth plagiocephaly consultations were com-
parable, but that patients incur greater costs when coming
in person. Practices that treat patients with plagiocephaly
may wish to consider expanding their virtual consult offer-
ings to families desiring this option. Postpandemic pro-
vider and patient satisfaction with telehealth will need to
be monitored, and long-term outcome studies are neces-
sary to evaluate the efficacy of both visit types.
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Boston, MA 02115
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REFERENCES

1. Beuriat PA, Szathmari A, Di Rocco F, et al. Deformational plagio-
cephaly: state of the art and review of the literature. Newrochirurgie.
2019;65:322-329.

2. Ganske IM, Sanchez K, Le E, et al. Time-driven, activity-based
costing of presurgical infant orthopedics: a critical component
of establishing value of latham appliance and nasoalveolar mold-
ing. Plast Reconstr Surg. 2021;147:444—454.

3. Farias M, Jenkins K, Lock ], et al. Standardized clinical assess-
ment and management plans (SCAMPs) provide a better
alternative to clinical practice guidelines. Health Aff (Millwood).
2013;32:911-920.

4. Blaschke BL, Parikh HR, Vang SX, et al. Time-driven activity-
based costing: a better way to understand the cost of caring for hip
fractures. Geriatr Orthop Surg Rehabil. 2020;11:2151459320958202.

5. Parikh NR, Chang EM, Kishan AU, et al. Time-driven activity-
based costing analysis of telemedicine services in radiation
oncology. Int | Radiat Oncol Biol Phys. 2020;108:430-434.

6. Choudhery S, Hanson AL, Stellmaker JA, et al. Basics of time-
driven activity-based costing (TDABC) and applications in breast
imaging. Br ] Radiol. 2021;94:20201138.

7. Kaplan RS, Porter ME. How to solve the cost crisis in health care.
Harv Bus Rev. 2011;89:46-52, 54, 56.

8. Kaplan RS, Anderson SR. Time-driven activity-based costing.
Harv Bus Rev. 2004;82:131-8, 150.


mailto:Ingrid.ganske@childrens.harvard.edu?subject=
https://doi.org/10.1016/j.neuchi.2019.09.003
https://doi.org/10.1016/j.neuchi.2019.09.003
https://doi.org/10.1016/j.neuchi.2019.09.003
https://doi.org/10.1097/PRS.0000000000007669
https://doi.org/10.1097/PRS.0000000000007669
https://doi.org/10.1097/PRS.0000000000007669
https://doi.org/10.1097/PRS.0000000000007669
https://doi.org/10.1377/hlthaff.2012.0667
https://doi.org/10.1377/hlthaff.2012.0667
https://doi.org/10.1377/hlthaff.2012.0667
https://doi.org/10.1377/hlthaff.2012.0667
https://doi.org/10.1177/2151459320958202
https://doi.org/10.1177/2151459320958202
https://doi.org/10.1177/2151459320958202
https://doi.org/10.1016/j.ijrobp.2020.06.053
https://doi.org/10.1016/j.ijrobp.2020.06.053
https://doi.org/10.1016/j.ijrobp.2020.06.053
https://doi.org/10.1259/bjr.20201138
https://doi.org/10.1259/bjr.20201138
https://doi.org/10.1259/bjr.20201138

Cappitelli et al.

9.
10.
11.
12.

13.

14.

15.

TDABC Plagiocephaly

Kaplan RS, Witkowski M, Abbott M, et al. Using time-driven activ-
ity-based costing to identify value improvement opportunities in
healthcare. | Healthc Manag. 2014;59:399-412.

Inverso G, Lappi MD, Flath-Sporn §], et al. Increasing value in
plagiocephaly care: a time-driven activity-based costing pilot
study. Ann Plast Surg. 2015;74:672-676.

Bureau of Labor Statistics, US Department of Labor:
Occupational Employment Statistics. Available at www.bls.gov/
oes/. Accessed January 14, 2022.

Institute of Medicine. 2012. The Role of Telehealth in an Evolving
Health Care Environment: Workshop Summary. Washington, DC:
The National Academies Press.

Westley S, Mistry R, Dheansa B. Accuracy of virtual assessment in
hand trauma. JPRAS Open. 2022;31:92-98.

Guarro G, Cozzani F, Rossini M, et al. Wounds morphologic
assessment: application and reproducibility of a virtual measur-
ing system, pilot study. Acta Biomed. 2021;92:¢2021227.
Middleton A, Simpson KN, Bettger JP, et al. COVID-19 pan-
demic and beyond: considerations and costs of telehealth exer-
cise programs for older adults with functional impairments
living at home-lessons learned from a pilot case study. Phys Ther.
2020;100:1278-1288.

16.

17.

18.

19.

20.

21.

22.

CidavZ, Marcus S, Mandell D, et al. Programmatic costs of the tele-
health ostomy self-management training: an application of time-
driven activity-based costing. Value Health. 2021;24:1245-1253.
Gentry MT, Puspitasari AJ], McKean A]J, et al. Clinician satisfaction
with rapid adoption and implementation of telehealth services dur-
ing the COVID-19 pandemic. T¢lemed | E Health. 2021;27:1385-1392.
Kirby DJ, Fried JW, Buchalter DB, et al. Patient and physician sat-
isfaction with telehealth during the COVID-19 pandemic: sports
medicine perspective. Telemed | E Health. 2021;27:1151-1159.
Chen JS, Buchalter DB, Sicat CS, et al. Telemedicine during the
COVID-19 pandemic: adult reconstructive surgery perspective.
Bone Joint J. 2021;103-B (6 Supple A):196-204.

Saiyed S, Nguyen A, Singh R. Physician perspective and key
satisfaction indicators with rapid telehealth adoption dur-
ing the coronavirus disease 2019 pandemic. Telemed | E Health.
2021;27:1225-1234.

Bauer BS, Nguyen-Phan AL, Ong MK, et al. Cardiology elec-
tronic consultations: Efficient and safe, but consultant satisfac-
tion is equivocal. ] Telemed Telecare. 2020;26:341-348.

McKinsey & Company. Telehealth: a quarter-trillion-dollar post-
COVID-19 reality? Available at https://www.mckinsey.com.
Accessed January 14, 2022.


https://doi.org/10.1097/SAP.0000000000000002
https://doi.org/10.1097/SAP.0000000000000002
https://doi.org/10.1097/SAP.0000000000000002
http://www.bls.gov/oes/
http://www.bls.gov/oes/
https://doi.org/10.1016/j.jpra.2021.10.008
https://doi.org/10.1016/j.jpra.2021.10.008
https://doi.org/10.23750/abm.v92i5.11179
https://doi.org/10.23750/abm.v92i5.11179
https://doi.org/10.23750/abm.v92i5.11179
https://doi.org/10.1093/ptj/pzaa089
https://doi.org/10.1093/ptj/pzaa089
https://doi.org/10.1093/ptj/pzaa089
https://doi.org/10.1093/ptj/pzaa089
https://doi.org/10.1093/ptj/pzaa089
https://doi.org/10.1016/j.jval.2021.03.018
https://doi.org/10.1016/j.jval.2021.03.018
https://doi.org/10.1016/j.jval.2021.03.018
https://doi.org/10.1089/tmj.2020.0575
https://doi.org/10.1089/tmj.2020.0575
https://doi.org/10.1089/tmj.2020.0575
https://doi.org/10.1089/tmj.2020.0387
https://doi.org/10.1089/tmj.2020.0387
https://doi.org/10.1089/tmj.2020.0387
https://doi.org/10.1302/0301-620X.103B6.BJJ-2020-2097.R1
https://doi.org/10.1302/0301-620X.103B6.BJJ-2020-2097.R1
https://doi.org/10.1302/0301-620X.103B6.BJJ-2020-2097.R1
https://doi.org/10.1089/tmj.2020.0492
https://doi.org/10.1089/tmj.2020.0492
https://doi.org/10.1089/tmj.2020.0492
https://doi.org/10.1089/tmj.2020.0492
https://doi.org/10.1177/1357633X19828130
https://doi.org/10.1177/1357633X19828130
https://doi.org/10.1177/1357633X19828130
https://www.mckinsey.com

