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Abstract

Background Due to the COVID-19 pandemic, some pediatric radiologists have shifted to working from home; the long-term
ramifications for pediatric radiologists and departments have not yet been defined.

Objective To characterize experiences of working from home associated with the COVID-19 pandemic and guide expecta-
tions after the pandemic is controlled, via separate surveys of Society for Pediatric Radiology (SPR) and Society of Chiefs
of Radiology at Children’s Hospitals (SCORCH) members.

Materials and methods Two separate surveys were conducted. In the first, SPR members were surveyed Jan. 11 through Feb.
8, 2021. The response rate was 17.0% (255 of 1,501). Survey questions included demographics, information on the ability
to work from home and subjective experiences ranked on a scale of O to 10. The survey enabled segregation and comparison
of responses between those with and without home PACS. In the second survey, SCORCH members were surveyed Dec. §,
2020, through Jan. 8, 2021. The response rate was 51.5% (51/99). Survey questions included the logistics of working from
home, technical specifications and the expectations on clinical duties performed from home. The Wilcoxon rank test was
used to determine statistical significance of compared variables between respondents with and without home PACS in SPR
members, and expectations between SPR and SCORCH members. Descriptive statistics summarized demographic questions
and free text responses.

Results The majority of member respondents (81.2%, 207/255) had a home PACS and most departments provided home
PACS to faculty (94.1%, 48/51). Overall, radiologists who could work from home were satisfied with their ability to work
from home (mean rating: 8.3/10) and were significantly more satisfied than predicted by those without home PACS (5.9/10,
P<0.0001). Respondents overwhelmingly indicated they were less able to teach trainees (mean rating: 2.7/10) and had
decreased emotional engagement (mean rating: 4.4/10), but had improved research productivity and cognitive ability for
research when working from home (mean rating for both: 5.3/10). Regarding the expectations of the ability to work from
home after no longer needing to address the pandemic, department chairs generally favored fewer rotations from home,
with 97.9% (47/48) indicating working from home should be 60% or fewer assignments, compared with 84.1% (164/195)
of individual radiologists (P=0.071).

Conclusions Due to the COVID-19 pandemic, there has been a shift to working from home using PACS. Results of these
SPR and SCORCH member surveys can help inform future decisions regarding pediatric radiologists working from home
once the pandemic has been controlled.

Keywords COVID-19 - Emotional engagement - PACS - Pediatric radiology - Society for Pediatric Radiology - Society of
Chiefs of Radiology at Children’s Hospitals - Survey - Work from home

Introduction
>4 Marla B. K. Sammer The COVID-19 pandemic caused substantial disruptions to the
msammer @gmail.com United States health care industry and increased the use of tel-
Extended author information available on the last page of the article emedicine in multiple specialties [1-3]. Before this, the use of
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home Picture Archiving and Communication System (PACS)
workstations was recommended by the American College of
Radiology (ACR) for emergency scenarios though maintain-
ing on-site radiologist coverage is preferred when possible [4].
However, a 2019 ACR member survey found that a majority
of radiologists had performed teleradiology in the past decade,
with many citing benefits of improving access for patients to
after-hours care, and geographically dispersed and more spe-
cialized coverage by using teleradiology [5]. In early 2020, the
Radiology journal editorial board completed an assessment of
program preparedness for the pandemic, which recommended
increasing off-site capabilities in the event of quarantines or
surges in inpatient volume [6]. To address governmental ““Stay
Home, Work Safe” orders during the COVID-19 pandemic,
many radiology departments moved rapidly to deploy home
workstations and increase their capacity for off-site diagnostic
responsibilities [7, 8].

Within pediatric radiology, the rationales for deploying home
workstations during the pandemic included facilitating social
distancing in the reading room, providing capacity for radiolo-
gists to isolate at home after exposure, and ensuring patient and
staff safety [9]. The pandemic significantly accelerated exist-
ing work-at-home trends, forcing departments to quickly make
major workforce decisions with incomplete information.

The purpose of this paper is to analyze the state of work-at-
home practices during the pandemic and the expectations for
those practices going forward, via separate Society for Pedi-
atric Radiology (SPR) and Society of Chiefs of Radiology at
Children’s Hospitals (SCORCH) member surveys, in order to
guide future decision making under the assumption that work-
at-home practices will continue in some form even after the
pandemic no longer needs to be addressed.

Both SPR and SCORCH member surveys targeted three
aspects of the work-at-home trend. The first aimed to quan-
tify the relative proportion of clinical rotations worked from
home, including before the pandemic, during and projected
after it is better controlled. Given separate surveys of leader-
ship (SCORCH) and practitioners (SPR), attitudes and expec-
tations were compared between groups. The second aim was
to characterize the subjective effects of working from home
felt by radiologists who have home PACS compared to radi-
ologists who do not have PACS in the following domains:
clinical workflows, education, communication, research and
emotional engagement. Finally, a series of technical details
were queried, with the aim to provide guidance for pediatric
radiology departments.

Materials and methods
With separate SCORCH and SPR approval, surveys of the

groups’ members were created by seven of the authors
(VJ.S,ACS,SPIJ,LJS,ATT., ALA,MBKS,

with 6 to 25 years of experience), who practice at four
different children’s hospitals. The 22-question SCORCH
survey distributed via email to 99 members, ran from Dec.
8, 2020, through Jan. 8, 2021. The 23-question SPR survey
(Online Supplementary Material 1), distributed via email
to 1,501 members, ran from Jan. 11, 2021, through Feb.
8, 2021. One reminder email was sent before each sur-
vey closure date. Data were collected via Survey Monkey
(Momentive Global Inc., San Mateo, CA) and responses
were tabulated in Excel (Microsoft, Redmond, WA).
This study was exempt from institutional review board
approval.

Three questions from the SPR survey were demo-
graphic, requesting the respondent’s type of SPR mem-
bership category, whether the respondent had a home
PACS and the size of their radiology group. Geographical
location was not queried or used to filter recipients, only
member type. While most SPR survey recipients reside
within North America, some do not. Four questions from
the SCORCH survey were demographic, requesting the
name of the respondent’s institution, the size of their pedi-
atric radiology group, and whether they provided home
workstations to faculty and/or trainees to enable working
from home. Of the 99 SCORCH recipients, 7 were from
Canadian institutions (7.1%, 7/99 total recipients outside
the United States).

Two questions appeared on both surveys, detailing the
percentage of clinical rotations worked from home during
and predicted after the COVID-19 pandemic is controlled,
enabling comparison of responses between pediatric radi-
ology practitioners and departmental leadership.

The remainder of the SPR survey questions were opin-
ion-based. For these questions, respondents were asked to
rank their experience on a 0-10 numeric Likert scale com-
paring work at home versus in-hospital, with a score of 5
representing the same experience at home versus in-hos-
pital, a score of 0 representing a maximum diminishment
in the experience of work from home versus in-hospital,
and a score of 10 representing a maximum improvement in
the experience of work from home versus in-hospital. For
respondents without a home PACS workstation and unable
to work at home, survey questions were modified asking
for their impression of what they believe the work-from-
home experience might be like. This approach allowed for
comparisons between the two groups, providing a means to
examine individuals’ beliefs about what the experience of
home PACS might be like, compared to the actual experi-
ence of using a home PACS. These questions examined
levels of satisfaction, feelings of professional accomplish-
ment, challenges and benefits from working from home.
Additional questions examined issues of clinical produc-
tivity, diagnostic accuracy, communication, ability to
teach trainees, and research productivity when working
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from home to reflect many academic radiologists’ clinical,
educational and research missions.

In the SCORCH survey, nine questions discussed techni-
cal aspects of their department’s home PACS setup. Five
questions involved operational and communication work-
flows while working from home.

Each survey concluded with a free-text question. Free text
responses were categorized as positive, mixed or negative
by three authors (V.J.S., A.C.S., S.P.J.). Free-text responses
were also categorized according to the topics covered. For
the SPR survey, these included clinical workflows, teaching
of trainees, convenience and flexibility, and concerns regard-
ing disconnects between radiology departments and other
in-hospital teams. For the SCORCH survey, these included
clinical workflows (such as issues of work-life balance, com-
muting times, leadership, participation in meetings, commu-
nication with ordering providers, technical aspects of home
PACS), teaching of trainees or research. Differences in cat-
egorization between the reviewing authors were resolved
by consensus.

For statistical evaluation, individual responses were de-
identified and coded based on queried variables. Wilcoxon
rank sum test was used to determine the statistical signifi-
cance of compared variables. Descriptive statistics were used
to summarize demographic questions and free-text responses.

Results

Of the 1,501 SPR members surveyed, 255 recipients
responded (17.0% response rate). There were 216 complete
(84.7%) and 39 partial (15.3%) responses. Ninety-seven per-
cent (247/255) of the respondents were active SPR members
and 3% were trainees (8/255). The majority of respondents
(207/255, 81.2%) had a home PACS station. Most respond-
ents (164/253, 64.8%) practiced in groups of 20 or fewer
radiologists (Table 1). Most (97.3% [248/255]) of the SPR
member respondents resided in the United States, with
2% (5/255) in Canada and 0.8% (2/255) outside of North

America. In the SCORCH survey, all respondents were from
U.S. institutions.

There were 51 SCORCH respondents (51.5% response
rate). Most respondents (80.4%, 41/51 respondents) were in
groups of 20 or fewer radiologists (Table 1). Most respond-
ents (94.1%, 48/51) indicated home PACS are provided to
faculty in their department. For the 3 institutions that did
not provide home PACS, it was planned to be deployed in
2 (66.7%) over the next 1-2 years. We found no significant
difference in providing home PACS based on group size
(P=0.38), with 97.4% (37/38) of smaller group (<21 radiol-
ogists) respondents providing home PACS vs. 90.0% (9/10)
of larger groups (21 or more radiologists).

Work-at-home trends

Before the pandemic (defined as before March 2020),
SCORCH respondents indicated that faculty worked very
few clinical rotations from home, with 20% or fewer rota-
tions worked from home in 93.8% of departments before
the pandemic. During the pandemic (defined as March
2020-December 2020 in the surveys), respondents indi-
cated that work from home increased. Specifically, before
the pandemic 50.0% (24/48) reported no clinical work rota-
tions were performed from home, which decreased to only
4.2% (2/48) departments during the pandemic (Table 2).
Before the pandemic, the departments that allowed work-
from-home assignments did so for only a minority of
overall clinical effort, with none reporting >41% of rota-
tions from home versus in-hospital. In contrast, during
the pandemic, the amount of at-home rotations increased
dramatically, with 47.9% (21/48) of SCORCH respondents
reporting that staff worked 41-99% of clinical rotations
from home. The majority of respondents (52.1%, 25/48),
however, reported that only 40% or fewer rotations were
staffed from home during the pandemic. This is in con-
cordance with reporting from a majority of individual radi-
ologists via the SPR survey (55.2%, 107/194) who also
indicated 40% or fewer rotations were staffed from home.

Table 1 Society for Pediatric

. . Group size (number Number of SPR  Percent of SPR Number of Percent of
Radlohlogy (SPR)_ and Society radiologists in group) respondents respondents SCORCH respond- SCORCH
of Chlefs of Rad}ology at ents respondents
Children’s Hospitals (SCORCH)
respondents’ group sizes <6 61 24.1% 13 25.5%

6-10 60 23.7% 17 33.3%
11-20 43 17.0% 11 21.6%
21-30 47 18.6% 6 11.8%
31-40 24 9.5% 2 3.9%
>40 18 71% 2 3.9%

Distribution was similar in both survey respondent groups
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Table 2 Summary of rotations worked from home before, during and projected after the pandemic

Before pandemic During the pandemic

Projected after the pandemic

Percent of assign-
ments at home

Frequency and percent

by department*

Frequency and percent

by department

Frequency and percent

by radiologist

Frequency and percent

by department

Frequency and
percent by radi-
ologist

None 50.0% (24/48) 4.2% (2/48)
1-20% 43.8% (21/48) 22.9% (11/48)
21-40% 6.3% (3/48) 25.0% (12/48)
41-60% 0% 16.7% (8/48)
61-80% 0% 25.0% (12/48)
81-99% 0% 6.3% (3/48)
100% 0% 0%

4.6% (9/194)
27.3% (53/194)
23.2% (45/194)
15.5% (30/194)
13.4% (26/194)
6.7% (13/194)
9.3% (18/194)

8.3% (4/48)
41.7% (20/48)
35.4% (17/48)
12.5% (6/48)
2.1% (1/48)
0%

0%

5.6% (11/195)
32.8% (64/195)
27.7% (54/195)
18.0% (35/195)
6.2% (12/195)
4.1% (8/195)
5.6% (11/195)

Results are provided for both Society of Chiefs of Radiology at Children’s Hospitals (SCORCH) (department) respondents and individual radi-
ologists who have the ability to work from home using PACS* in the Society for Pediatric Radiology (SPR) survey. General trends show an
increase in the amount of at-home clinical work rotations during the pandemic relative to before from both pediatric radiology department chairs
and individual radiologists, a trend that is expected to continue after the pandemic is better controlled. However, departmental chairs generally
favored fewer rotations from home once the pandemic is better controlled relative to individual radiologists

*Before pandemic was queried of departments only, not of individual radiologists in the SPR survey

After the pandemic is controlled, 91.7% (44/48) of
SCORCH respondents predicted that some rotations
could be performed from home, though the majority
(77.1%, 37/48) predicted this would only affect between
1% and 40% of rotations (Table 2). While the proportion
of respondents supporting 1-20% of at-home rotations
did not substantially change from before the pandemic
(43.8%, 21/48 before the pandemic vs. 41.7%, 20/48 pre-
dicted after the pandemic), there was a substantial shift
away from working entirely in the hospital after the pan-
demic is better controlled. For example, before the pan-
demic, 50.0% (24/48) of responding departmental leaders
reported “none” to reasonable proportion of rotations to
work from home vs. 8.3% (4/48) projected after the pan-
demic is controlled.

Regarding working from home post-pandemic,
SCORCH respondents generally favored fewer rotations
from home, with 97.9% (47/48) indicating working from
home should be 60% or fewer assignments, compared with
84.1% (164/195) of individual radiologists (Table 2), but
this difference was not statistically significant (P=0.071).
Conversely, 15.9% (31/195) of individual radiologists
reported it would be reasonable to work 61% or greater
rotations at home after the pandemic, compared to 2.1%
(1/48) of department chairs. Finally, no departments
reported working 100% of rotations from home was reason-
able, compared to 5.6% (11/195) of individual radiologists.

Effects of working from home as indicated by SPR
respondents

Overall, respondents who worked from home using a PACS
workstation were satisfied with their ability to work from
home (mean rating: 8.3 out of 10). The benefits of working
from home identified by respondents are outlined in Table 3.
For respondents who have home PACS, the lack of a com-
mute, the flexibility in work schedule and improved effi-
ciency in participating remotely in meetings were identified
by the majority as benefits.

Challenges of working from home are outlined in Table 4.
Changes in social interactions with colleagues, differences
in communications, and difficulty with social and emotional
engagement were identified as challenges by the majority of
respondents who have home PACS.

Results of subjective differences in working from home
compared to in the hospital are summarized in Table 5.
Notably, respondents with home PACS reported slightly
increased clinical productivity from home compared to in
the hospital (mean rating: 5.8). They also reported similar to
slightly improved diagnostic accuracy when working from
home (mean rating: 5.2). However, the ability to communi-
cate with referring providers was scored as similar to slightly
more difficult when working from home compared to in the
hospital (mean rating: 4.8).

Teaching and research
As noted in Table 5, SPR respondents who have home

PACS overwhelmingly indicated that they were less
able to teach trainees when working from home (mean
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Table 3 Reported benefits of working from home by Society for Pediatric Radiology respondents with (n=194 respondents to question) and

without home PACS systems (n=43 respondents to question)

Answer choices to BENEFITS of working from home Respondents Respondents without Comparison
with home home PACS, # and % (P-value)
PACS
#and %
Lack of commute 179 (92.3%) 38 (88.4%) 0.37
Flexibility in work schedule 142 (73.2%) 32 (74.4%) 1.00
Improved efficiency when participating remotely in meetings/multidisciplinary confer- 108 (55.7%) 16 (37.2%)* 0.04
ences
Decreased distractions compared with working in the hospital/clinic 95 (49.0%) 11 (25.6%)* 0.006
Flexibility when you or your child are mildly ill (e.g., can work from home without 84 (43.3%) 21 (48.8%)* 0.61
requiring a sick day and not expose coworkers)
Childcare (not needing childcare or being able to interact with your children during the 64 (33.0%) 4(9.3%)* 0.001
workday)
Physical workspace 43 (22.2%) 8 (18.6%)* 0.69
No change in rotations (e.g., structure of in-hospital rotations/responsibilities/time frame 12 (6.2%) 1(2.3%) 0.47
did NOT change despite now working from home)
Differences in communications (coworkers, technologists, ordering providers, nursing 11 (5.7%) 0 0.22
staff, etc.)
Change in social interactions with colleagues (both within and outside Department of 7 (3.6%) 0 0.36
Radiology)
Social or emotional engagement with hospital/coworkers 7 (3.6%) 0 0.36

The top three benefits from each cohort are in bold

*Variables with different ranking from the group who were not able to work from home, compared to those who do work from home

Table 4 Reported challenges of working from home by Society for Pediatric Radiology respondents with (n=191 respondents to question) and

without home PACS systems (n=44 respondents to question)

Answer choices to CHALLENGES when working from home Respondents with Respondents without ~ Comparison
home PACS home PACS (P-value)
#and % #and %

Change in social interactions with colleagues 135 (70.1%) 37 (84.1%) 0.09

(both within and outside Department of Radiology)

Differences in communications 110 (57.6%) 36 (81.8%) 0.003

(coworkers, technologists, ordering providers, nursing staff, etc.)

Social or emotional engagement with hospital/coworkers 102 (53.4%) 27 (61.4%) 0.40

Decreased boundaries between work responsibilities and home/personal life 74 (38.7%) 21 (47.7%) 0.31

Internet connectivity/power outages 50 (26.2%) 20 (45.5%) 0.02

Computing hardware/software difficulties 38 (19.9%) 14 (31.8%) 0.11

Childcare (both availability of child care or simply having children at home) 33 (17.3%) 10 (22.7%) 0.39

Physical workspace 29 (15.2%) 10 (22.7%) 0.26

Too many distractions at home 28 (14.7%) 17 (38.6%)* 0.001

Lack of usual reference materials at home 25 (13.1%) 4(9.1%) 0.61

Pressure to still work from home despite being mildly ill 15 (7.9%) 3 (6.8%) 1.00

No change in rotations 15 (7.9%) 12.3%) 0.32

(e.g., structure of in-hospital rotations/responsibilities/time frame did NOT
change despite now working from home)

The top three challenges from each cohort are in bold

*Variable with different ranking from the group who were not able to work from home, compared to those who do work from home
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Table 5 Mean rankings on the subjective differences when working from home compared to in the hospital or clinic for Society for Pediatric
Radiology respondents

Question* Home PACS No home PACS* Comparison
(mean, SD)  (mean, SD) (P-value)

How SATISFIED is respondent with ability to work from home 8.3(2.2) 5.9 @3.1) <0.0001

Difference in CLINICAL PRODUCTIVITY when working from home 5.8 (2.1) 5.6 (1.9) 0.58

Difference in COGNITIVE ABILITY for RESEARCH 5.3(2.2) 4.5(1.7) 0.08

when working from home

Difference in RESEARCH PRODUCTIVITY 532.3) 4.7(1.9) 0.09

when working from home

Difference in DIAGNOSTIC ACCURACY when working from home 5.2 (1.3) 5.1(1.3) 0.26

Difference in ability to MEANINGFULLY participate in departmental and interdepart- 5.2 (2.2) 4.1 (2.0) 0.005
mental meetings from home

Difference in sense of PROFESSIONAL ACCOMPLISHMENT when working from home 5.0 (2.3) 3.5(2.2) <0.0001

Difference in ability to COMMUNICATE WITH REFERRING PROVIDERS when work- 4.8 (1.7) 3.8 (1.8) 0.0007
ing from home

Difference in ability to COMMUNICATE with RESEARCH team when working from 4.6 (1.5) 4.0 (1.7) 0.02
home

Increased need for WELLNESS programs in hospital 4.6 (1.9) 5.3(2.1) 0.07

Difference in level of EMOTIONAL ENGAGEMENT when working from home 4.4 (1.8) 3.2 (2.0) 0.002

Difference in ability to TEACH learners when working from home 2.7(1.9) 2.2 (1.8) 0.14

Responses were ranked on a scale of 0 to 10, with O a strongly decreased experience when working from home compared to in-hospital, 5
defined as no difference, and 10 defined as a strongly improved experience from home. Experiences that are better from home for the group who
are able to work from home are listed in rank order. Statistically significant differences between anticipated experience from those without home
PACS (n=48 respondents) vs. actual with home PACS (n=207 respondents) are bold

*For those without home PACS, the questions posed to the work-from-home group were modified to indicate that answer was based on how par-
ticipants anticipated they would feel about working from home, if given the opportunity

Table 6 Relationship with trainees

Answer choices exploring how working from home has affected ability to

#and % of respond-  # and % of respondents Comparison

interact with trainees ents with home without home PACS (P-value)
PACS

More difficult to interact with trainees 125 (73.5%) 36 (90.0%) 0.04
Easier to interact with trainees 7 (4.1%) 12.5%) 1.00
More difficult to staff cases from home without ability to illustrate findings 91 (53.5%) 26 (65.0%) 0.22
Easier to staff cases from home using screen sharing 29 (17.1%) 3(7.5%) 0.15
More difficult to participate in teaching conferences from home 53 (31.2%) 22 (55.0%) 0.006
Easier to participate in teaching conferences from home 69 (40.6%) 6 (15.0%) 0.003
More difficult to provide didactic teaching from home 65 (38.2%) 24 (60.0%) 0.02
Easier to provide didactic teaching from home 48 (28.2%) 2 (5.0%) 0.002

Nearly all queried interactions were believed to be more difficult when working from home by a majority of the Society for Pediatric Radiology
respondents who use home PACS (n=170) or anticipated by those without home PACS (n=40). Answer choices receiving a majority response

are in bold

rating: 2.7). Table 6 further details changes in working
with trainees by querying whether certain activities were
more difficult or easier when working from home. Notably,
respondents working from home generally found it more
difficult to interact with trainees (73.5%, 125/170 more dif-
ficult vs. 4.1%, 7/170 easier), more difficult to staff cases
from home with a trainee (53.5%, 91/170 more difficult
vs. 17.1%, 29/170 easier) and more difficult to provide

didactic teaching (38.2%, 65/170 more difficult vs. 28.2%,
48/170 easier). The only improved interaction reported
was the ability to participate in teaching conferences from
home (40.6%, 69/170 easier vs. 31.2%, 53/170 more dif-
ficult). Comparatively, SPR respondents who did not have
home PACS universally expected the queried educational
interactions to be more difficult from home, rather than
easier.
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Respondents who have home PACS indicated their
research productivity and cognitive ability for research
were slightly improved from home compared to in the hos-
pital (mean rating for both: 5.3, Table 5). However, they
also reported it was more difficult to communicate with the
research team when working from home (mean rating: 4.6).

Emotional engagement

Respondents who have home PACS indicated slightly
improved ability to participate meaningfully in departmen-
tal meetings, teaching conferences, and visiting professor-
ship lectures when working from home (mean rating: 5.2,
Table 5). However, they reported less emotional engagement
with their institution when working from home, compared
to in the hospital (mean rating: 4.4). They also reported that
there was less perceived need for wellness programs when
working in the hospital compared to home (mean rating:
4.6).

Table 7 outlines the methods departments used to improve
emotional engagement for individuals working from home
and their perceived usefulness by responding radiologists.
The only method identified by more than half the respond-
ents who have home PACS as improving emotional engage-
ment was the creation of hybrid schedules enabling some
clinical rotations to be performed in the hospital, and not
work solely from home. Other methods of increased con-
nection through more intradepartmental meetings, the use of
video in addition to audio at meetings, and increased social
virtual events were found to be helpful by about a third of
the respondents who have home PACS.

Expectations of those without home PACS compared
to those with home PACS

As a group, radiologists who did not have home PACS
anticipated fewer benefits of working from home compared
to those who could work from home (Table 3). Conversely,
they also anticipated more challenges (Table 4).

In addition to studying subjective differences when
working from home compared to in the hospital by SPR
respondents, questions were modified for those without
home PACS to compare actual versus anticipated expe-
riences (Table 5). Respondents with home PACS were
significantly more satisfied with working from home rela-
tive to predictions by those without home PACS (mean
rating: 8.3 vs. 5.9, P<0.0001). Respondents with home
PACS reported a significantly greater sense of profes-
sional accomplishment than predicted by those without
home PACS (mean: 5.0 vs. 3.5, P<0.0001). Those with
home PACS also reported a significantly greater ability
to communicate with referring providers from home than
projections by those without home PACS (mean: 4.8 vs.
3.8, P=0.0007). Similarly, respondents with home PACS
reported a greater ability to communicate with the research
team than anticipated by those without home PACS (mean:
4.6 vs. 4.0, P=0.02). However, with mean ratings <5.0
for both communications questions, there was agreement
in that respondents with and without home PACS expe-
rienced or expected to experience a decrease in the abil-
ity to communicate with both referring providers and the
research team from a baseline of working in the hospital or
clinic. Those with actual experience working from home
found the communication issues less challenging relative
to what those without home PACS anticipated. Those
with home PACS additionally reported improved ability
to meaningfully participate in departmental meetings, con-
ferences and visiting professorship lectures from home,
compared to what those without home PACS anticipated
(mean: 5.2 vs. 4.1, P=0.005). Finally, respondents with
home PACS reported greater emotional engagement with
their institution than those without home PACS predicted
(mean: 4.4 vs. 3.2, P=0.002), although as with the com-
munication questions, this represented a decrease in emo-
tional engagement relative to what was felt when working
in hospital.

Table 7 Methods endorsed to improve emotional engagement compared for Society for Pediatric Radiology respondents with (n=137) and with-

out (n=39 respondents) home PACS systems

Answer choices exploring methods to improve emotional engagement with the workplace Respondents Respondents Comparison
when working from home with home without home (P-value)
PACS PACS
#and % #and %
Creation of hybrid schedules to ensure that people still work some shifts in the hospital and 99 (72.3%) 35 (89.7%) 0.03
do not solely work from home
Increased connection through more frequent faculty/division meetings 45 (32.9%) 7 (18.0%) 0.08
Expectation that video and not just audio is utilized during meetings 45 (32.9%) 21 (53.9%) 0.02
Increased virtual events not solely focused on clinical/educational work (e.g., virtual happy 43 (31.4%) 14 (35.9%) 0.70

hour, virtual coffee break, group exercise, mindfulness events)
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Free-text question responses

The free-text question “Anything you would like to convey
to the pediatric radiology community about working from
home?” was offered to all respondents. Excluding responses
such as “No,” “N/A” and “Not really,” there were 112 and 20
responses from those with and without home PACS, respec-
tively. For those with home PACS, responses were mostly
positive (63.4%, n=71), and less frequently negative (25.0%,
n=28) or mixed (11.6%, n=13). For those without home
PACS, responses were mostly positive (55%, n=11) and less
frequently negative (45.0%, n=9) with no mixed responses.
For those with a home PACS, 85.7% (n=96) of responses
concerned workflow, 8.0% (n=9) involved teaching of
trainees and 6.3% (n=7) encompassed a variety of themes.
Almost all positive comments reflected improvements in
clinical workflows, touching on issues of flexibility, bet-
ter work-life balance, decreased feelings of burnout, and
increased productivity and efficiency. One positive com-
ment linked improved productivity in manuscript creation
to time savings from decreased commutes to work. Of note,
free-text responses regarding teaching of trainees were uni-
formly negative, focusing on challenges with communica-
tion and engagement. Negative comments regarding clini-
cal work focused on technical issues (slow connectivity
to PACS, difficulty managing electronic communication,
slow responsiveness of informatics support personnel), per-
ceived inequality of access to at-home work rotations, poor
communication with ordering providers and patients, and
increased feelings of detachment from the radiology depart-
ment. A sample of free-text responses to the SPR survey
sorted as positive, negative or mixed are listed in Table 8.
For those without home PACS, 95.0% (n=19) of the
responses concerned workflow. While the majority of

comments from this group were positive, emphasizing
desired flexibility for both in-hospital and at-home work
rotations and potential improvement in work-life balance,
negative responses tended to focus on issues of leadership
regarding being at home while other members of the team
were in-hospital, potential unequal access to at-home rota-
tions for those with predominantly ultrasound and fluoro-
scopic responsibilities, and commoditization of radiology
services due to a perceived lack of engagement with hos-
pital personnel and consulting staff.

There were 26 responses to the free-text question on the
SCORCH survey: “Anything you would like to convey to
the SCORCH community about working from home and
home PACS?” Of the responses, 11 (42.3%) were mixed
positive and negative, 8 (30.8%) positive and 7 (26.9%)
negative. Among the negative responses, 6 (29%) men-
tioned concern that working clinically from home eroded
relationships between radiology departments and other
staff including technologists, referring providers, consult-
ing teams and nursing departments. Specifically, a com-
mon theme was that by operating too much from home,
institutions may view radiology departments as similar
to teleradiology services and jeopardize relationships.
Five (24%) of the responses mentioned teaching trainees
and were uniformly negative, focusing on the difficulty
that programs had remotely teaching trainees from home.
Five (24%) mentioned clinical workflows and were posi-
tive, indicating that home PACS systems could be used
for emergency staffing issues, weekends or call shifts.
Finally, 4 of 26 (19%) respondents mentioned improved
flexibility and convenience with child or elder care as posi-
tive aspects of home PACS systems. A sample of free-text
responses to the SCORCH survey sorted as positive, nega-
tive or mixed are listed in Table 9.

Table 8 Sample of free-text responses from Society for Pediatric Radiology survey respondents who have home PACS (n=112) to the question
“Anything you would like to convey to the pediatric radiology community about working from home?”

Work-from-home option has potential to improve work-life balance without much downside if used appropriately.

Positive  Overall good experience having hybrid system where one day shift and all call shifts are from home.
Positive
Positive  Working from home has been surprisingly efficient and satisfying.

Negative There are many people working from home and I have found responsiveness of support persons (IT, secretaries, research assistants) to

be less timely and reliable.

Negative Working from home negates many (if not all) of the positive factors that influenced my decision to become an academic pediatric
radiologist. If I had wanted to practice teleradiology...I would have signed up for THAT job.

Negative I think that teaching is much harder from home. It’s harder to engage with the residents and determine who is listening and who isn’t

understanding. I feel as if I'm talking to myself.
Mixed
Mixed

Working from home is nice, but engagement with coworkers and clinical colleagues suffers a bit.

Working from home definitely has benefits but worry about fairness in people who request to work from home versus people who say

they can come in (greater burden of trainee teaching, clinician consults, tech questions for the in-hospital radiologists).

Mixed
from home.

Teaching has suffered the most. As far as clinical coverage and efficiency are concerned, I see it as improved as a result of working

Responses were sorted as positive, negative or mixed. Comments lightly edited for clarity and grammar
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Table 9 Sample of free-text responses from Society of Chiefs of Radiology at Children’s Hospitals survey respondents (n=26) to the question
“Anything you would like to convey to the pediatric radiology community about working from home?”

Positive
Positive

Positive

Essential part of practice. Full office PACS should be at home. Significantly improves patient care and work/life balance.
Great for the evening shift, call, weekends, unexpected child care challenges, working while quarantined.

Gained reading efficiency. As surgeons and oncologists seem to be only clinical teams that come down to review cases in real-time,

those relationships are slightly lessened, although we always have someone in house for them to consult (it might not be the original
reader, though). Pediatric medical teams seem to really like Zoom rounds more than in person, go figure?

Negative I strongly feel we should limit working from home during regular hours. Everything we are trying to do these days revolves around
engaging MORE with referring providers and INCREASING our presence. Remote reading puts us at serious risk of being replaced

or commoditized.

Negative Big issue concerning education - pediatric residents/medical students/fellows with attendings at home. The spontaneous side-by-side

teaching has decreased.

Negative Home system is a bit slower and Powerscribe sometimes get stuck, which is supposedly related to constraints of the VPN.

Mixed

I am grateful for the technology but have concerns about erosion of radiologist on site presence that could diminish our visibility and

value-added. Also, I don’t think many faculty are as engaged working from home, which is always a challenge anyway.

Mixed
trainees get about small nuances in reports, etc.

Mixed

As a radiologist I like it- as the [program director] for our residency I think it is terrible and I worry about the amount of feedback our

We love working from home, especially people with young children and some of us with aged parents. It is more efficient as the inter-

ruptions are less. Disadvantages: limited interaction with clinicians, have not been able to change the culture, limited interaction
with technologists, most important, one on one teaching, interaction and mentoring of trainees is severely impaired despite Zoom
et al. For that one reason, and resentment from clinicians, we have gone back to mostly in-person reading at hospital when safe, and

now with all of us having received our 1st vaccine dose.

Responses were sorted as positive, negative or mixed. Comments lightly edited for clarity and grammar

Technical specifications and operational logistics
as reported by department chairs

Funding for home workstations was most commonly from
radiology department funds (48.9%, 23/47) or hospital funds
(44.7%, 21/47). In a minority, they were funded via pro-
fessional expense account (4.3%, 2/47) or self-pay (2.1%,
1/47). The majority of SCORCH respondents (54.2%, 26/48)
deployed the same monitors (number and type) for radiol-
ogists to use at home that were used in the hospital. The
types of reading workstations varied by program, though
the majority of programs (95.1%, 39/41) provided 2-3 moni-
tors for home PACS workstations, usually with one or two
medical grade monitors and an additional monitor for other
applications, including reporting software. Most (57.1%,
24/42) workstations were fully integrated with the electronic
medical record.

In 95.8% (46/48) of departments, home workstations were
hosted on a hospital virtual private network (VPN). While
most did not have a set departmental minimum Internet con-
nection speed, 100 Mbps was most commonly cited among
those that did (15/44, 34.1%).

Of departments with no established rules for the geo-
graphical location of where radiologists can practice from
home, 36.2% (17/47) allowed oft-site work from any loca-
tion, including out of state. An additional 25.5% (12/47)
of programs allowed out-of-state practice, but required
departmental approval. While 8.5% (4/47) required radiolo-
gists to be in-state, they did allow radiologists to practice
from any in-state location. A minority of 29.8% (14/47) of

@ Springer

the programs required radiologists to read from their pri-
mary residency within the same metropolitan region as the
hospital.

Departmental respondents were queried regarding meth-
ods of communication; some departments provided more
than one method (and more than one survey response). Most
(89.4%, 42/47) programs used the individual radiologists’
personal cell phones or landlines for communicating with
coworkers, technologists, nursing staff and other providers.
However, a distinct minority mimicked internal phone com-
municating, creating abbreviated number codes analogous
to working in the hospital in 21.3% (10/47) of departments.
Least frequently, 10.6% (5/47) departments provided insti-
tutionally issued mobile devices.

The majority of departments (95.1% [39/41 respondents])
used third-party applications for communication and image
sharing, including Zoom (Zoom Video Communications,
San Jose, CA), Microsoft Teams (Microsoft, Redmond,
WA) and Webex (Cisco Systems, Milpitas, CA). Only 41.7%
(20/48) of departments provided radiologists with a video
camera with the workstation to use at home. During virtual
group meetings, 57.4% (27/47) of programs indicated that
fewer than half of faculty are visible on video, though for
more than a third of programs (36.2%, 17/47), more than
75% of faculty use video during conferences.

In 83.3% (40/48) of departments, their home PACS
workstations offered identical applications in terms of third-
party and post-processing applications as compared to in
the hospital or clinic. Respondents were also asked whether
additional software programs should be added to future
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configurations for home PACS workstations, beyond the
standard in-hospital applications. Image capture software,
reference management software such as EndNote (Clarivate
Analytics, Philadelphia, PA) for research purposes, Adobe
Photoshop (Adobe, Inc., San Jose, CA), MATLAB (Math-
works, Natick, MA) and other statistical analysis software
were all mentioned as possible additions to home worksta-
tion setups (Online Supplementary Material 2).

For the majority of departments (83.3%, 40/48), trainees
are not provided home PACS workstations, though 12.5%
(6/48) provide home PACS workstations to fellows, and
4.2% (2/48) to both residents and fellows. For the eight
departments providing home workstations to trainees, five
provided a completely different configuration compared to
what faculty receive, with the remaining three providing the
same configuration.

Discussion
Overview

Work-from-home trends in pediatric radiology rapidly
evolved due to the COVID-19 pandemic. From separate
SPR and SCORCH surveys of radiologists and department
chairs, several important conclusions may be drawn. First,
pediatric radiologists who can work from home are pre-
dominantly satisfied with their ability to work from home.
Second, radiologists reported numerous improvements in
working from home compared to in the hospital, particu-
larly in terms of clinical performance and research produc-
tivity. However, radiologists perceived that their ability to
teach trainees and their emotional engagement with their
institution declined while working from home. Addition-
ally, there was general agreement between individual radi-
ologists and department chairs in the expectations of their
ability to work from home after the pandemic was con-
trolled, though there was a trend toward predicting fewer
at-home assignments by department chairs compared to
individual radiologists.

Individual radiologists’ high reported satisfaction with
working from home in our study merits consideration, par-
ticularly as rates of burnout have been shown to be high
among pediatric radiologists, with work-life imbalance and
call burden ranking as important stressors leading to burn-
out and emotional exhaustion [10-12]. It is possible that
increased access to home PACS workstations during the
pandemic allowed radiologists to improve work-life bal-
ance, making work from home an attractive option.

However, there were interesting differences in responses
from those with and without actual experience using home
PACS workstations. Specifically, relative scores related to

the experience of working at home were uniformly higher
for those who actually worked at home than the anticipated
experience by those who did not have home PACS. While
there were areas that scored as inferior when working from
home compared to in the hospital, the negative impact
experienced by those who worked from home was less
than predicted by those who had not experienced working
from home. This suggests that for those groups consider-
ing use of home PACS, the experience may be more posi-
tive than anticipated.

Despite satisfaction with home workstations, respond-
ents reported that it was more challenging to engage with
trainees remotely as compared to when in the reading room
together. Our findings are consistent with previous work
noting the negative impact of virtual and remote arrange-
ments on trainees’ experiences, and the disruption that
residents and fellows in both radiology and other special-
ties have faced in their training throughout the COVID-19
pandemic [13, 14]. This indicates special consideration
must be paid to educational considerations in those groups
that teach trainees and also work from home.

Also of note, while individual radiologists were gener-
ally positive about working from home, only a minority
of free-text comments provided by departmental chairs
were positive, suggesting a general negative outlook of
the chairs toward performing clinical work from home in
the long term. These free-text comments included appre-
hension that working from home deleteriously impacts
the educational mission, the hospital-wide perception of
the radiology department, and financial support from the
institution. Historically, these concerns have been primar-
ily discussed in the literature mostly in terms of contract
work with an external teleradiology service provider, in
particular reinforcing the notion that radiologists may be
a commodity that are easily replaceable [15-19]. However,
with the pandemic and the rapid change to working par-
tially off-site for many practices (as opposed to contracting
with external teleradiology providers), further discussion
has included implications of hybrid practices that will
undoubtedly influence the use of off-site clinical rotations
in pediatric radiology practices in the future [20-23].
Notably, the department chairs’ collective concerns are
largely in contrast to primarily positive effects of work-
ing at home reported by surveyed pediatric radiologists,
including shorter commutes, a perceived improvement in
burnout, and increased flexibility for child and elder care.
Consequently, while the balance of power between depart-
ment leadership relative predisposition toward working at
home versus individual radiologists’ desires to work from
home is speculatively thought more in favor of depart-
ment leadership, given the widespread use of working
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from home across departments, it is considered probable
that the end result will be a compromise.

Considerations moving forward

Notably, the survey indicates there was a marked change in
practice in a short span of time, suggesting acceptance of a
new normal in the delivery of diagnostic imaging interpreta-
tion from off-site, even if in a minority. Furthermore, nearly
all responding pediatric radiology departments in the United
States provide home PACS in some capacity to faculty to
enable working from home. Future discussion may revolve
less on whether at-home rotations will be permissible, and
more on mitigating the potential negatives on trainee educa-
tion, inequitable access to remote rotations for radiologists
performing a higher percentage of procedural or hands-on
rotations (e.g., interventional radiology, fluoroscopy, ultra-
sound), and impact on leadership and patient care responsi-
bilities while maximizing benefits to the faculty to support
retention and recruitment.

Both surveys support a hybrid model to ensure that pedi-
atric radiologists get the flexibility and work-life balance
benefits of home workstations, while mitigating concerns
related to teaching and loss of connection with the insti-
tution. This approach would also enable sufficient on-site
presence of radiologists to support leadership functions, as
well as ensure visibility to other members of the radiology
team. Some free-text responses in the SCORCH leadership
survey suggested some ideas positively using the hybrid
model. Specifically, ensuring that there is continued easy
access to in-person radiologists for those consulting phy-
sicians for whom in-person interactions are preferred, but
also continuing virtual rounds for those physician groups
who find it more useful. Additionally, to address teaching,
providing a dedicated “always on” virtual platform for use
by the attending and trainee the entire day may improve col-
laboration and facilitate closer engagement.

The continued on-site presence also helps mitigate con-
cerns regarding commoditization of radiology services
[15-18]. Expanded coverage beyond the basic 8 a.m.-5 p.m.
could also be facilitated, promoting equity by helping those
with greater elder or child care responsibilities. Finally,
hybrid models of staffing that allow for at-home rotations
might allow senior radiologists to continue working rather
than retire, helping to address the declining numbers of radi-
ologists entering pediatric radiology [24, 25].

If at-home work is to continue, technical improvements
such as embedding audiovisual connectivity programs
directly in PACS to enable “one-click” communication,
increased use of video cameras as part of both at-home
and in-hospital PACS, improved screen-sharing capabili-
ties beyond a single monitor, extension and standardization
of audiovisual programs beyond the radiology department
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to include all referring providers within the institution,
and increased informatics support for home PACS will be
needed. Programs will also need to ensure they focus on staff
wellness as remote workers may be more likely to feel dis-
engaged from colleagues. Furthermore, while it may seem
counterintuitive, those with home PACS reported there was
not an increased need for wellness programs when work-
ing in-hospital compared to from home. These results may
be skewed by the bias or shifting to working from home
during the pandemic, with substantial additional stressors.
Strategies employed at pediatric radiology departments to
improve inclusion could include virtual mindfulness ses-
sions and yoga exercises, virtual coffee breaks or happy
hours to improve engagement [23, 26]. However, only about
a third of respondents found these strategies helpful, sug-
gesting new strategies may be needed.

Additionally, perceptions of inequity also need to be
addressed, as some subspecialties such as interventional
radiology are more procedure-focused, or require greater
on-site participation and exposure to patients, such as
fluoroscopy. This discrepancy in work demands could be
a source of disharmony. If some pediatric radiologists have
opportunities to work from home while others cannot, an
individual’s at-home rotations can be a source of improved
work-life balance at the cost of another’s discontent.

Finally, regarding the home PACS technical setup, almost
universally, either the department or hospital paid for home
PACS, and a majority of home PACS systems (83%) were
equipped with applications identical to those in the hospi-
tal. As home PACS workstation configurations continue
to evolve and at-home rotations become more frequent, it
is expected that they will become more standardized and
feature-rich, moving more into the realm of full-service
home office, rather than limited to clinical PACS applica-
tions. Suggestions for improvement from SCORCH mem-
bership include reference management software, image post-
processing, statistical analysis and screen-sharing software,
as well as video cameras. Image sharing and audiovisual
communication software embedded within PACS or perhaps
the institutional electronic health record (as opposed to a
separate third-party application) and accessible via a single
click, has the potential to improve discussion, understanding
of complex imaging diagnoses and relationships with remote
referring providers as well as education of trainees.

Limitations

This study has limitations, including constraints inherent
to surveys, including recall, temporal and generalizability
biases. Specifically, the results depend on the respondents’
memories, which may be inaccurate. For temporal bias, the
results reflect the situation at the time of the survey and may
have changed since the survey date. Furthermore, the low
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response rate, particularly from SPR members, raises con-
cern for bias. Additionally, given the low response rate, the
reported differences in subjective ratings in working from
home, particularly those where ratings are close to 5 on the
scale of 0 to 10, a general improvement or degradation is
generally less conclusive. However, to date, this is the largest
number of responding pediatric radiologists and department
chairs regarding at-home practices, and can be considered
the baseline for future investigations, as needed. Lastly, since
the SCORCH survey respondents were pediatric radiology
department chairs, their results may not be generalizable
to other radiology departments. Also, similarly, given chal-
lenges in recruiting trainees to pediatric radiology, evaluat-
ing work-at-home practices in the context of other specialties
would be useful to determine if what is reported and sug-
gested here is in line with other specialties to remain attrac-
tive to recruits. While comparison with other specialties was
beyond the scope of this study, it is a potential consideration
for future evaluation.

Finally, the variability among programs regarding where
one could site a home PACS and work remotely merits con-
sideration. Specifically, many programs had no established
geographical rules and allowed radiologists to work out of
state, while others required home PACS to be sited at the
faculty’s primary residence and within the same metropoli-
tan region of the hospital. It is possible that most programs
had no established rules governing location of home PACS
as they had not yet encountered problems requiring formal
agreements and auditing of physical location. Of note, the
Centers for Medicare and Medicaid Services (CMS) has
established geographic practice cost indices (GPCI) for
every Medicaid payment locality, which impacts the imaging
exam’s relative value unit (RVU). The rules concerning site
of service can be based on where the radiologist interpreted
the exam and can impact how GPClIs are applied in calculat-
ing the scheduled fee payment amount, but is in part based
on the frequency of off-site reads [27-29]. Consequently,
should home PACS remote work remain widespread among
pediatric radiology practices after the pandemic, the loca-
tion of a faculty’s home PACS will likely be best considered
in conjunction with the institution’s billing and compliance
department, in addition to radiology departmental leadership.

Conclusion

A majority of pediatric radiology programs used home
PACS systems during the pandemic, and radiologists were
satisfied with home workstations, indicating improvements
in clinical and research productivity, diagnostic accuracy,
and the ability to participate in departmental meetings and
events when working from home. Overall, respondents
who could not work from home were significantly more

pessimistic about the experience of working from home
compared to the respondents who worked from home.
Departmental leaders were also more likely to voice con-
cerns regarding possible commoditization of radiology ser-
vices due to the ability to work from home and were more
likely to feel that work should be completed in-hospital after
the pandemic relative to individual pediatric radiologists.
Despite this, departmental leaders’ perspective on feasibility
of at-home rotations has shifted, with expectation of greater
numbers of at-home rotations relative to what was permis-
sible before the pandemic.
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