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Background: There has been increased telemedicine use secondary to the COVID-19 pandemic. The ob- 

jective of this study was to assess patient/parent satisfaction with their telemedicine experience, gauge 

provider perspective on telemedicine for the management of pediatric colorectal disease and evaluate the 

quality of telemedicine care being provided. 

Methods: A cross sectional study was performed at a single institution from March 2020-February 2021. 

Patients who completed a patient/parent telemedicine survey after a telemedicine appointment and 

nurse practitioners/surgeons who completed a provider telemedicine survey were included. Patient and 

provider characteristics and responses were analyzed using descriptive statistics. Differences between the 

levels of provider confidence to provide telemedicine care were analyzed using Pearson’s chi-square test. 

Results: 118 patients/parents completed the survey. The median age of patients was 7 years. Most pa- 

tients were male (59%) and White (73%). The most common diagnosis was anorectal malformation (49%). 

71% of parents felt the telemedicine visit was as effective or better than an in-person visit and over 

70% said they prefer a telemedicine visit to an in-person visit. Ten surgeons and 8 nurse practitioners 

completed the provider survey. 28% had previous telemedicine experience and 94% planned to continue 

offering telemedicine appointments. Providers felt significantly more confident performing clinical duties 

via video telemedicine compared to telephone telemedicine. 

Conclusions: Telemedicine is a useful adjunct or alternative in pediatric surgery for complex patients who 

require multidisciplinary care. Providers show confidence with the use of video telemedicine and parents 

show high satisfaction, with the majority preferring telemedicine visits over in-person visits. 

Level of evidence: IV. 

© 2022 Elsevier Inc. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

With the advent of the COVID-19 pandemic, telemedicine has

become an important tool for healthcare providers across the

world. Even prior to the onset of the pandemic, telemedicine has

played a role in expanding access to healthcare, particularly in ar-

eas with geographic disparities to access and in patients who re-

quire highly specialized care available at only select institutions.

It has the potential to improve costs, efficiency, quality, and out-
Abbreviations: NP, nurse practitioner; EUA, exam under anesthesia; PSARP, pos- 

terior sagittal anorectoplasty. 
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comes, and has been increasingly used in both adult and pediatric

surgery [1–11] . 

Many studies have shown the increases in patient satisfac-

tion secondary to ease of use, decreased travel time, decreased

wait times, and improved outcomes from telemedicine [1 , 3 , 7 , 9] .

However, there is a paucity of literature describing the provider

perspective on telemedicine. In order to expand the use of

telemedicine in medicine and surgery, the providers themselves

must feel comfortable navigating this environment and knowledge

of the barriers to providing quality telemedicine visits from the

provider side must be investigated. In addition, there has been

limited research done to assess telemedicine in highly specialized

environments and in complicated patients requiring coordination

of care among multidisciplinary teams. Our center is a quaternary

center that provides integrated, multidisciplinary care for children

with colorectal and pelvic reconstructive conditions. We have pre-

https://doi.org/10.1016/j.jpedsurg.2022.03.015
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jpedsurg
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpedsurg.2022.03.015&domain=pdf
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viously provided limited telemedicine visits to patients, but dur-

ing the COVID-19 pandemic, the majority of our visits were via

telemedicine in order to comply with social distancing and stay-

at-home orders. 

The objectives of this study were to (1) assess patient and

parent satisfaction in their telemedicine experience, (2) assess

provider perspective by provider type and experience level on

telemedicine and its strengths and weaknesses in the medical and

surgical management of complicated pediatric colorectal and pelvic

reconstructive conditions, and (3) evaluate the perceived quality

of care being provided to the patients as a result of increased

telemedicine use. 

2. Methods 

2.1. Patient/provider selection and data collection 

This was a cross-sectional study resulting from a quality im-

provement project completed at a single institution from March

2020 to February 2021. Patients who participated in a video or

telephone (audio without video) telemedicine appointment at our

center and completed a patient/parent telemedicine survey were

included. Patients were excluded if they did not complete the

telemedicine survey despite 3 reminder attempts via e-mail. Ad-

ditionally, the 8 nurse practitioners (NPs) and 10 surgeons that are

a part of our multidisciplinary team were included after complet-

ing a provider survey on telemedicine. The multidisciplinary team

includes colorectal surgery, urology, and pediatric adolescent gyne-

cology. Telemedicine visits were conducted via Zoom, which was

integrated with the patient portal of our electronic medical record.

Families were given a handout with detailed instructions on how

to set up the portal and prepare for the appointment, and the of-

fice staff had been trained to troubleshoot any technical issues. De-

mographic information and responses of the surveys were recorded

in a secure Research Electronic Data Capture database. This study

did not require approval by the Institutional Review Board as it

qualified as quality improvement. 

2.2. Patient and provider telemedicine surveys 

Two telemedicine satisfaction surveys were created by the qual-

ity improvement and multidisciplinary team: one for the pa-

tient/parent and one for the provider (Appendices A and B, re-

spectively). The patient/parent survey was a 19-item questionnaire

regarding sociodemographic information, technical and satisfaction

questions about the visit and prior telemedicine and in-person vis-

its, and post visit outcomes, such as misdiagnosis or unplanned

readmissions. The technical and satisfaction questions, as well as

those on post visit outcomes, were on either a nominal or ordi-

nal scale. Questions using an ordinal scale were Likert-like, and al-

though not all identical, they all followed the typical rubric of in-

dicating a greater or lesser degree pattern. Dichotomous questions

using a nominal scale to measure the patient/parent response re-

garding post visit outcomes gave respondents the opportunity to

provide additional feedback. These surveys were sent to all fam-

ilies via e-mail after their first telemedicine visit. Families who

had additional telemedicine visits did not receive the survey again.

There were 3 reminder emails sent at 3-day intervals to facilitate

response rate, with the goal of receiving responses within 4 weeks

post visit to decrease recall bias. No additional reminders were

sent after this time in order to limit excessive traffic in the pa-

tient’s email inbox. The number of appointments (in-person, video,

phone, no-show) and number of colorectal surgeries (including mi-

nor procedures such as an exam under anesthesia or anal Botox in-

jection through large, reconstructive operations such as a posterior
sagittal anorectal vaginal urethroplasty) from one year prior to ad-

ministration of the first survey was collected in order to compare

the survey responders to the non responders. 

The provider survey was a four-part, 29-item questionnaire as-

sessing individual provider characteristics, experiences, and confi-

dence with video and telephone visits, post visit outcomes, and

perceived barriers to appropriate care and surgical planning. This

was administered to the 18 surgeons and NPs of our team. A 5-

point Likert scale was used to evaluate provider confidence with

video and telephone telemedicine across 8 clinical tasks: diagnosis,

treatment, ordering diagnostic studies, prescribing medical treat-

ment, relaying information to parents, answering parent questions,

scheduling surgery, and coordinating with other care teams. We

then combined individual provider responses to get an aggregate

number for comparison. Providers who selected that they were

confident performing the various clinical tasks “always” or “most

of the time” were considered to be confident in performing these

actions. If they selected “sometimes” or “never,” they were consid-

ered to be not confident. 

2.3. Statistical analysis 

Patient data were analyzed using descriptive statistics. Both

patient and provider characteristics were characterized using fre-

quency (%) for categorical variables and measures of central ten-

dency and relative position including median and interquartile

range for continuous variables. In order to ensure that our results

could be generalizable to the entire patient population and not

only those who responded to the survey, we performed a statis-

tical comparison of the clinical characteristics of the survey re-

sponders and non responders. Differences between the levels of

provider confidence to provide patient care by video and telephone

were analyzed using Pearson’s chi-square test. A p -value of less

than 0.05 was considered statistically significant. 

3. Results 

3.1. Patient/parent sociodemographic information 

Overall, within the time frame of March 2019 (one year prior

to first survey administration) through February 2021 (last survey

administration), there were a total of 1557 in-person appoint-

ments, 1070 video appointments, 728 phone appointments, and

172 no-show appointments within our center. The survey was

sent out to 704 patients and families and 118 responded (15%). Of

those who responded, demographic information was available for

105 patients ( Table 1 ). The median age of patients was 7 years

(interquartile range: 0–11.1 years; range: 4 months–57 years).

The majority of these patients were male (59%, 62/105). Most

patients were White (71%, 77/105). Anorectal malformation was

the most common diagnosis in this cohort (49%, 51/105), followed

by functional constipation (23%, 24/105) and Hirschsprung disease

(15%, 16/105). Patients were from 27 different states across the

United States, including Hawaii. Sixty-eight percent of parents had

a bachelor’s degree, master’s degree, or doctorate. Family income

was variable: 21 families (15%, 21/118) reported a total family

income of less than $50,0 0 0 in the previous year before taxes, and

51 families (43%, 51/118) reported earning more than $10 0,0 0 0. 

When comparing characteristics of the survey responders ver-

sus non responders, we found that there were no differences

between the two populations regarding median age, sex, and

race/ethnicity ( p > 0.05). We did note that the non responder

group did have a smaller percentage of patients with anorectal

malformation (49% in the responder group versus 38% in the non

responder group, p = 0.04) and a larger percentage of patients

with Hirschsprung disease (15% in the responder group versus 22%
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Table 1 

Patient demographics. 

n % 

Age in years, median (interquartile range) 7 (0–11.1) 

Sex 

Males 62 59 

Females 43 41 

Diagnosis 

Anorectal malformation 51 49 

Functional constipation 24 23 

Hirschsprung’s disease 16 15 

Neurogenic bowel/bladder 7 7 

Cloacal malformation/exstrophy 4 4 

Myelomeningocele 1 1 

Caudal regression syndrome 1 1 

Rectal cyst 1 1 

Race/ethnicity 

White 77 73 

Asian 16 15 

Biracial 4 4 

Latino/Hispanic 4 4 

Black 4 4 

Highest education 

High school/GED 11 9 

Some college 13 11 

2 years of college (associate degree) 12 10 

4 years of college (bachelor’s degree) 36 30 

Master’s degree 32 27 

Doctorate 13 11 

Decline to answer 1 1 

Total family income before taxes (last year) 

Less than $10,000 3 3 

$20,000-$50,000 18 15 

$50,000-$100,000 31 26 

$100,000-$150,000 31 26 

More than $150,000 20 17 

Do not know/prefer not to answer 15 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the non responder group, p < 0.01). The breakdown of the re-

mainder of diagnoses was similar in the two groups. The average

number of in-person appointments (2.2 for the responders versus

2.1 for the non responders), video appointments (1.7 for respon-

ders versus 1.4 for non responders), phone appointments (0.7 for

responders versus 0.8 for non-responders), and no-show appoint-

ments (0.2 for responders and 0.3 for non-responders) within the

year prior to each patient being sent a survey were not signifi-

cantly different between the two groups ( p > 0.05 for all). Lastly,

the average number of colorectal procedures performed between

the two groups within the year prior to each patient being sent a

survey were not significantly different (1.3 for responders and 1.2

for non-responders, p = 0.39). 

3.2. Patient/parent survey results 

Incomplete responses for each survey question were excluded.

The majority of telemedicine interactions in this cohort occurred

via video (84%, 87/104). Seventeen patients were evaluated by tele-

phone only. Only 8% (8/105) parents reported technical issues dur-

ing their telemedicine visit. More than 3 out of 4 parents (77%,

27/35) reported prior experience sending pictures of their child’s

abdomen or perineal area. The most common routes of day-to-day

communication with providers were e-mail (42%, 50/118) or via

secure electronic medical record direct messaging to the provider

(39%, 46/118). Seventy-six percent (90/118) of parents reported

having had at least one in-person visit at our center in the past

year and 9% (11/118) had 8 or more in-person appointments dur-

ing the past year. In comparison, 58% (61/105) of patients had one

telemedicine visit in the past year, and 2% (2/118) had 8 or more.

Nearly 18% (21/118) of parents said they had lost wages because of

time missed for their child’s previous in-person visits. 
Parents were asked about specific complications that may

have occurred because of a missed, incomplete, or inadequate

telemedicine appointment. One parent (1/105) reported an incor-

rect diagnosis and one parent (1/105) reported an adverse out-

come. There were no parent-reported unplanned readmissions as

a result of the telemedicine visit (0/105). 

Ninety-six percent (98/102) of parents felt that the telemedicine

appointment was equally or less stressful for their child than an in-

person appointment. More than 70% (74/105) of parents felt that

their telemedicine visit was as effective or more effective than

an in-person appointment. Most families felt more confident us-

ing telemedicine for future appointments (93%, 95/102). Ultimately,

30% (35/118) of parents stated they would prefer an in-person visit

for their next appointment, and 70% (83/118) of parents stated they

would prefer a telemedicine visit. Seventeen parents provided rea-

sons for why they would decline a telemedicine visit in the future.

Three parents (3/17) reported they would decline a telemedicine

visit because of discomfort from having to video their child’s ab-

domen or perineal area. Fourteen parents (14/17) reported they

would decline a telemedicine visit out of concern that their child

would not get the right diagnosis or treatment. 

3.3. Provider survey results 

The response rate among providers was 100% (10 surgeons,

8 NPs). Clinical areas of expertise included pediatric colorectal

surgery (11), pediatric urology (5), and pediatric adolescent gy-

necology (2). Three providers had been in practice more than 20

years, 4 providers between 10 and 20 years, and 11 providers less

than 10 years. Twenty-eight percent of providers had experience

using telemedicine before COVID-19. After the onset of the COVID-

19 pandemic, the majority of providers (64%) had more than half of

their appointments via telemedicine. All providers felt more confi-

dent using telemedicine after the period of expanded use in re-

sponse to the pandemic. 

Both NPs and surgeons felt significantly more confident di-

agnosing and treating conditions, ordering appropriate diagnostic

studies, prescribing the appropriate medical treatment, and com-

municating with parents using video telemedicine compared to

telephone visits only ( p ≤ 0.02 for all) ( Table 2 ). Surgeons did not

feel confident scheduling surgery without an in-person exam—only

30% of surgeons felt they could confidently schedule surgery dur-

ing a video visit and only 10% of surgeons felt they could confi-

dently schedule surgery during a telephone visit ( p = 0.45). 

Individual provider responses for confidence in the 8 various

clinical areas of a video telemedicine visit were aggregated. When

confidence performing video telemedicine visits was further exam-

ined by level of experience, we found that all providers with less

than 10 years of experience were more likely to be “always” confi-

dent performing clinical duties via telemedicine compared to their

more experienced colleagues ( Fig. 1 ). 

When considering surgeon respondents only, those with less

than 10 years of experience were more likely to select “always”

(11%) when expressing their confidence level in performing the dif-

ferent aspects of a video telemedicine visit, compared to 3% of sur-

geons with 10 to 20 years of experience and 7% of surgeons with

more than 20 years of experience (Supplemental Fig. 1). All but

one of the NPs had less than 10 years of experience; the other NP

had more than 20 years of experience. The NPs with less than 10

years of experience were more likely to select they were “always”

confident than was the NP with more than 20 years of experience

(55% versus 0%) (Supplemental Fig. 2). The NPs felt more confident

overall compared to surgeons (Supplemental Fig. 3). Almost half

(48%) of all NP responses regarding confidence with the various as-

pects of video telemedicine visits were “always.” The remaining NP

responses were “most of the time.” Conversely, when all surgeon
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Table 2 

Provider confidence with clinical care via video or telephone telemedicine visits. 

Clinical care Video ∗ Telephone ∗ p -value 

Diagnose conditions 94% 28% < 0.001 

Treat conditions 89% 33% < 0.001 

Order appropriate diagnostic study 94% 56% 0.007 

Prescribe appropriate medical treatment 89% 44% 0.005 

Relay information to parents 100% 56% < 0.001 

Answer parent/patient questions 100% 72% 0.02 

Schedule surgery (with no in-person exam) x 30% 10% 0.45 

∗ :percent of providers who answered they were confident “most of the time” or 

“always”. 
x :among surgeons only ( n = 10). 

Fig. 1. Provider confidence with video visits by level of experience. In this figure, all providers were stratified by experience level (20 or more years, 10–20 years, or less 

than 10 years) and their confidence responses for performing the various clinical tasks using video telemedicine were aggregated and compared. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

responses for confidence with video telemedicine were aggregated

together, only 7% of them were “always,” 74% were "most of the

time,” 17% were “sometimes,” and 2% were “never.”

Given the complexity of the patients and the multidisciplinary

coordination required to appropriately care for them, providers

were surveyed on their ability to confidently coordinate plans

with other care teams via video or telephone telemedicine ap-

pointments, with no in-person exam (Supplemental Table 1). For

each care team (urology, colorectal surgery, gynecology, social

work, psychology, nurse practitioners, and nursing), providers felt

significantly more confident coordinating care plans via video

telemedicine than telephone telemedicine with all teams aside

from social work and psychology ( p = 0.09 for social work and

psychology, p < 0.05 for remainder). 

Nearly all (94%, 17/18) providers said they will continue to offer

telemedicine visits to their patients beyond the COVID-19 period.

Clinician perspective on potential issues with continued use of

telemedicine are shown in Fig. 2 . The most common concerns were

regarding insurance and payor compensation (94%) and issues with

out-of-state licensure (94%) ( Table 3 ). Providers were given the

opportunity to write free texts comments on telemedicine. One

provider said “[telemedicine is] a great adjunct for follow-up vis-

its for non operative problems and for surgical follow-up after the

initial post-op visit.” Another provider stated telemedicine “can be

helpful for post-op visits including the initial one in select patients

for select problems.”

 

The final part of the provider survey focused specifically on

surgeon comfort and confidence with scheduling new patient

telemedicine visits and possibly certain surgical procedures upon

completion of that visit. Surgeons were asked to select whether

they would choose video, telephone, or neither for each spe-

cific diagnosis and procedure. Results are shown in Table 4 . For

procedures such as an exam under anesthesia (EUA), cystoscopy,

vaginoscopy, or 3D cloacagram, surgeons felt significantly more

confident scheduling them during a telemedicine visit, compared

to a more complex operation such as a transanal pull-through or a

posterior sagittal anorectoplasty (PSARP). 

4. Discussion 

The results of this study show that, from both a patient/parent

and provider perspective, telemedicine (particularly video) visits

provide both satisfactory and high-quality care in pediatric pa-

tients with complex colorectal and pelvic reconstructive condi-

tions ranging from anorectal malformations to myelomeningoce-

les to Hirschsprung disease. More than 71% of parents felt the

telemedicine visit was as effective or better than an in-person visit

and More than 70% said they would prefer a telemedicine visit

to an in-person visit in the future. Colorectal, urology, and pedi-

atric adolescent gynecology specialists with varying clinical expe-

rience and comfort with technology showed confidence in most

aspects of clinical care and multidisciplinary coordination while
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Fig. 2. Potential issues with continued use of telemedicine from the provider perspective. Providers selected various potential issues they felt would arise with continued 

use of telemedicine. 

OOS: Out-of-state. 

Table 3 

Strengths and weaknesses of telemedicine in pediatric colorectal and pelvic reconstruction surgery. 

Strengths Weaknesses 

High patient/parent satisfaction Sensitive body regions may need to be shown via video 

Low rates of misdiagnosis/complications Potential for misdiagnosis 

Can be used in the perioperative setting May not be able to use for a preoperative visit 

Providers gain confidence with continued use Somewhat limited physical exam 

Can be used for multidisciplinary care Issues with insurance and payor compensation 

Able to see patients from different states/countries Difficulties with out-of-state licensure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

utilizing telemedicine, and 94% of providers will continue to offer

telemedicine visits after COVID-19. Provider confidence increased

when using video compared to telephone only. Out of 118 patients

surveyed, there was only one parent-reported misdiagnosis and

one parent-reported adverse event that may have been related to a

telemedicine visit; there were no provider-reported complications.

Telemedicine can be used in the perioperative setting in compli-

cated patients requiring multidisciplinary care and may even have

utility in pre operative visits for scheduling surgery in select cases

( Table 3 ). 

Many studies have established improved patient satisfaction

and overall outcomes in telemedicine in medicine, pediatrics, and

surgery [1–4 , 7–10 , 12–16] . Our study echoes these findings. Par-

ents showed a high level of satisfaction with telemedicine visits.

More than four out of five parents felt their telemedicine visit

was equally or less stressful than an in-person visit. While we did

not look at disease-specific outcomes, we did assess overall rates

of misdiagnosis, adverse events, and unplanned readmissions in

this cohort, with satisfactory results. There was only one parent-
reported misdiagnosis and one parent-reported adverse event in

our cohort. Upon manual chart review of the patient with a re-

ported incorrect diagnosis, we were unable to determine what the

incorrect diagnosis was. For the patient with a reported adverse

outcome, we were unable to link their survey with their medical

record number and unfortunately were unable to perform a chart

review to confirm. Additionally, neither parent expanded on their

selection in the free text portion of each question, so we were not

able to obtain more details or insight. Misdiagnosis is a known

possible risk of telemedicine because of the inability to perform

a physical exam [17] . 

While there is robust literature on the patient perspective of

telemedicine, there have been few studies assessing the clinician

perspective on telemedicine [15 , 18] . As the field of medicine begins

to utilize telemedicine more and more every day, it is important to

consider provider perspective and opinion—if a provider is uncom-

fortable administering care via telemedicine, it is possible that they

may have worse outcomes, spend more time and resources provid-

ing telemedicine care, or simply not offer it at all. One study sur-
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Table 4 

Surgeon responses for whether they would choose a video and/or telephone visit or neither type of visit for 

completing a new patient initial evaluation with an option to schedule surgery. 

New patient type—possible procedure Video and/or Telephone Neither p -value 

Hirschsprung—EUA/biopsy 7 1 0.008 

Hirschsprung—pull-through 4 3 0.59 

Redo Hirschsprung—EUA/biopsy 5 2 0.11 

Redo Hirschsprung—redo pull-through 4 3 0.59 

ARM (F)—EUA/cysto/vaginoscopy 7 2 0.02 

ARM (F)—PSARP 4 5 0.64 

Redo ARM (F)—EUA/cysto/vaginoscopy 6 3 0.16 

Redo ARM (F)—redo PSARP 4 5 0.64 

ARM (M)—EUA/cysto 7 1 0.003 

ARM (M)—PSARP 4 4 1 

Redo ARM (M)—EUA/cysto 6 2 0.05 

Redo ARM (M)—redo PSARP 2 5 0.11 

Cloaca—EUA/cysto/vaginoscopy/3D cloacagram 7 2 0.02 

Cloaca—PSARVUP 4 5 0.64 

Redo cloaca—EUA/cysto/vaginoscopy/3D cloacagram only 6 3 0.16 

Redo cloaca—redo PSARVUP 4 5 0.64 

Functional constipation 6 1 0.008 

Neurogenic bladder/bowel/myelomeningocele 9 1 < 0.001 

Bowel management 7 1 0.003 

EUA: exam under anesthesia. 

Pull-through: transanal intestinal pull-through. 

ARM: anorectal malformation. 

F: female. 

Cysto: cystoscopy. 

PSARP: posterior sagittal anorectoplasty. 

M: male. 

PSARVUP: posterior sagittal anorectovaginourethroplasty. 

Significant values are bolded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

veyed 12 Canadian clinicians across general surgery, neurosurgery,

orthopedic surgery, plastic surgery, chronic pain, and urology [15] .

Three out of four clinicians felt telehealth was an acceptable al-

ternative to providing pediatric surgical services, and all said they

would use telehealth again in the future. Another study assessed

telemedicine in pediatric surgery in Germany during the COVID-19

pandemic [18] . This study revealed that over half of all surveyed

pediatric surgeons (54/81) did not provide telemedicine services.

Of the physicians that did telemedicine appointments, only about

31% said they would treat new patients this way. Overall, their

average rating of telemedicine graded on a Likert scale was 2.22

(1 = satisfied, 6 = unsatisfied). These studies gave a cursory look at

provider view on telemedicine; comparatively, our study provided

a more in-depth, specific, and comprehensive provider view. 

The provider results from our study show that telemedicine

can be a feasible option to provide adequate patient care even

for physicians and nurse practitioners with minimal or no prior

telemedicine experience. Nearly three-quarters of our providers

had no experience using telemedicine prior to the onset of

COVID-19; at the time of survey completion, almost two-thirds of

providers had more than half of their visits via telemedicine, all

felt more confident using it, and all but one provider will continue

to offer telemedicine visits after the resolution of COVID-19. We

did not identify any provider-reported complications, suggesting

that the care provided across all levels of experience was adequate.

Providers felt significantly more confident providing care across

most clinical areas (diagnosis, treatment, communication with par-

ents) with video than with telephone. As our providers are all in

the surgical field, this is not surprising. Surgeons rely on phys-

ical exam more heavily than other medical specialties. Similarly,

providers felt more confident coordinating care with other special-

ties when using video rather than telephone for their telemedicine

visits. 

In general, we found that providers with less than 10

years of experience felt more confident overall with their video
telemedicine visits. These patterns held similar when sub an-

alyzing surgeons only and NPs only, with providers with less

than 10 years of experience across both subgroups more often

selecting they were confident “always.” This could be because

of more comfort and adaptability with the technology required

for telemedicine appointments in presumably younger providers.

However, providers with less than 10 years of experience were

more likely to feel confident only “sometimes” compared to

providers with 10 to 20 years of experience. This finding could

be explained by less confidence in their clinical decisions over-

all, even with more comfort with telemedicine technology. Simi-

larly, providers with the most experience clinically felt the least

confident in performing clinical aspects via video telemedicine

(one-quarter of providers with more than 20 years of experience

felt confident only “sometimes”). These finding suggests that clin-

ical experience is not the only factor affecting confidence with

telemedicine and that, in order to feel confident with telemedicine,

providers may also need a certain level of comfort with the in-

terface technology for these types of visits. When comparing sur-

geons to NPs, we found that 100% of NPs felt confident “most of

the time” or “always” in providing multiple aspects of clinical care

with video telemedicine, whereas 81% of aggregated surgeon re-

sponses were “most of the time” or “always.” Generally, less com-

plex patients are seen by the NPs and more complex decision-

making is usually made by the surgeon. Also, at our center, NPs

do not schedule surgery. 

Surgeons were less hesitant to see new patients and possibly

schedule surgery via telemedicine visits for less invasive proce-

dures like an EUA, cystoscopy, and vaginoscopy, as compared to

more complicated operations like posterior sagittal anorectovagi-

nourethroplasties or redo operations like a redo PSARP or transanal

pull through. This makes clinical sense, as surgeons would not con-

sider scheduling surgery for a patient unless they were certain of

the anatomy and diagnosis, which may not be readily apparent

through a telemedicine visit because of the lack of physical exam-
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ination. A common theme in the free text provider comments was

that telemedicine is a useful adjunct in this medically and surgi-

cally complex population, but that providers would be selective as

to which patients received telemedicine appointments for specific

reasons (for example, new patient visits, post operative visits, or

visits for non operative problems). 

We believe it is optimal to use telemedicine in pediatric col-

orectal disease when a physical exam will not determine the need

for operative intervention or change the course of the patient’s

treatment. It could be used in any setting where the provider feels

confident that they can appropriately care for the patient and man-

age their condition without an in-depth physical exam. Subopti-

mal use of telemedicine visits in the realm of pediatric colorec-

tal surgery includes patients in whom an exam of the perineum

would be required, when the diagnosis is unknown or unclear, or

when a complex, invasive operation such as a PSARP would be

planned. 

The two most common provider-anticipated issues with contin-

ued use of telemedicine were insurance/payor compensation and

out-of-state licensure. Prior to the COVID-19 pandemic, the regu-

lation of practicing telemedicine was specific to each state [2 , 10] .

Obtaining a license to practice telemedicine in a specific state is

overseen by that state’s medical board, and each state has vary-

ing rules on the types of visits allowed, ability to prescribe med-

ications, billing and reimbursement, and many additional nuances

of telemedicine practice. During the COVID-19 pandemic, the fed-

eral government provided emergency waivers and acts to bypass

many of these rules and provide adequate repayment in response

to the halt of elective, in-person visits. However, after the resolu-

tion of the pandemic, it is expected that the original laws, rules,

and regulations will re-enact, causing significant barriers to pro-

viding cross-state telemedicine care [10] . We were able to accom-

modate patients from 27 different states during this time period,

who otherwise would have likely had an in-person visit. In pro-

viding these families with the option for a telemedicine visit, we

potentially saved a large amount of time, money, burden, and anx-

iety for the patients and their families. An important aspect of

telemedicine in the future will be a detailed knowledge of each

state’s rules and regulations. From an economic perspective, the

cost of one telemedicine visit is dwarfed by the value of one sur-

gical patient choosing our hospital for their care. 

While we believe this is one of the first studies to assess de-

tailed provider perspective on telemedicine, this study has sev-

eral limitations. Firstly, we had a low response rate from pa-

tients and families with incomplete survey answers. While we

were able to determine clinical similarities between the respon-

der population and the non responder population regarding age,

sex, race/ethnicity, and diagnoses, there were additional clinical

variables we were unable to obtain because of the nature of our

study, thus limiting overall generalizability. Although we had a

100% provider response rate, our provider cohort was only 18 de-

spite being one of the largest centers specializing in colorectal and

pelvic reconstructive care. In addition, since our center is highly

specialized and focuses specifically on multidisciplinary care for

complex medical and surgical patients, our findings may not be

generalizable to hospitals that do not have the same level of re-

sources and coordination of care. We did not evaluate disease-

specific complications or outcomes and we were not able to verify

the parent perception of misdiagnosis or adverse outcome. Larger

multicenter studies looking at more detailed provider and patient

outcomes should be conducted. 

Telemedicine is a useful adjunct or alternative in pediatric

surgery and in the care of complex patients who require multi-

disciplinary care. Providers show confidence with the use of video

telemedicine and parents show high satisfaction, with the majority

preferring telemedicine visits rather than in-person visits. 
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Supplemental Fig. 1: Surgeon Confidence with Video Visits by

Experience Level 

In this figure, surgeons were stratified by experience level (20

or more years, 10–20 years, or less than 10 years) and their con-

fidence responses for performing the various clinical tasks using

video telemedicine were aggregated and compared. 

Supplemental Fig. 2: Nurse Practitioner Confidence with Video

Visits by Experience Level 

In this figure, nurse practitioners were stratified by experience

level (20 or more years, 10–20 years, or less than 10 years) and

their confidence responses for performing the various clinical tasks

using video telemedicine were aggregated and compared. There

was only one nurse practitioner with more than 20 years ( n = 1),

who answered “most of the time” for each clinical area. There were

no “sometimes” or “never” selections. 

Supplemental Fig. 3: Provider Confidence with Video Visits 

In this figure, surgeon and nurse practitioner confidence re-

sponses for performing the various clinical tasks using video

telemedicine were aggregated and compared. 
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