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Effect of Coronavirus Disease-2019 on the Workload of Neonatologists
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Objective To describe the impact of coronavirus disease-2019 (COVID-19) on the neonatology workforce,
focusing on professional and domestic workloads.
Study design We surveyed US neonatologists in December 2020 regarding the impact of COVID-19 on profes-
sional and domestic work during the pandemic. We estimated associations between changes in time spent on
types of professional and domestic work and demographic variables withmultivariable logistic regression analyses.
Results Two-thirds (67.6%) of the 758 participants were women. Higher proportions of women than men were in
the younger age group (63.3% vs 29.3%), held no leadership position (61.4% vs 46.3%), had dependents at home
(68.8% vs 56.3%), did not have a partner or other adult at home (10.6% vs 3.2%), and had an employed partner
(88.1% vs 64.6%) (P < .01 for all). A higher proportion of women than men reported a decrease in time spent on
scholarly work (35.0% vs 29.0%; P = .02) and career development (44.2% vs 34.9%; P < .01). A higher proportion
of women thanmen reported spendingmore time caring for children (74.2% vs 55.8%;P < .01). Reduced time spent
on career development was associated with younger age (aOR, 2.21; 95% CI, 1.20-4.08) and number of depen-
dents (aOR, 1.21; 95% CI, 1.01-1.45). Women were more likely to report an increase in time spent time doing do-
mestic work (aOR, 1.53; 95% CI, 1.07-2.19) and a reduction in time on self-care (aOR, 0.49; 95% CI, 0.29-0.81).
Conclusions COVID-19 significantly impacts the neonatology workforce, disproportionately affecting younger,
parent, and women physicians. Targeted interventions are needed to support postpandemic career recovery
and advance physician contributions to the field. (J Pediatr 2022;242:145-51).
T
he coronavirus disease-2019 (COVID-19) pandemic has significant effects on the physician workforce that have yet to be
well characterized. The pandemic’s adverse consequences have not affected physicians equally and threaten to intensify
existing gender disparities in medical careers.1-7 Additionally, parents have faced extra challenges, with often inadequate

workplace and domestic support.4,8 Women and parent physicians disproportionately have shouldered increased burdens and
anxiety associated with domestic duties, restrictions in childcare access, home schooling, and higher productivity expectations
given a perceived increase in available time during lockdown.7-15 The lack of in-person networking and conferences and a
decrease in supplemental professional funds have negative impacts on career advancement.5,16 Healthcare workers, especially
women, have reported increased stress and mental health concerns.2,3,15,17

Although women represent a significant proportion of the physician workforce,18 gender disparities still existed prepan-
demic in most aspects of medical careers, including inadequate representation in leadership and higher academic ranks, lower
scholarly productivity and publication rates, lower compensation, delayed career success, and fewer opportunities for promo-
tion among women physicians.1,12,19-35 Numerous factors contribute to these differences, including bias, traditional gender role
definitions, sexual harassment, and a relative paucity of women in leadership roles.19,36-38 An increased burden of domestic
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The statistical analysis of study was supported by an
responsibilities is an additional challenge that often differentially affects
women.4,39 Overall, women physicians are more likely than men to report
spending more time on household activities and childcare and to state that do-
mestic responsibility interferes with their professional duties.21,22,25,32,40-46

Women physicians, particularly those in intensive care fields, are more likely
to experience burnout and mental health issues.19,45,47-49 The increasing propor-
tion of women physicians in neonatology, a subspecialty with rigorous demands
of intensive care,50 has led to greater recognition of the gender gap’s impact on
professional advancement in this field.

In the present study, we sought to describe the impact of the COVID-19
pandemic on the time spent on professional and domestic work of neonatologists
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and hypothesized that women andmen had differential expe-
riences. The COVID-19 pandemic has amplified the need to
better support the workforce. A deeper understanding of the
workload burdens that surfaced during the pandemic is key
to building interventions that address the recovery of career
trajectories and may support future gender equity for the pe-
diatric workforce.

Methods

Sample and Data Collection
A cross-sectional survey study was conducted to examine the
impact of the pandemic on neonatologists’ professional and
domestic workloads. A survey methodologist assisted with
the survey design and the survey was programmed and stored
in the REDCap database, a secure, internet-based research
application designed for data storage and online surveys.
Before survey dissemination, a core group of neonatologists
tested the survey for constructive feedback and time and
ease of completion. The Institutional Review Board at the
Stanley Manne Institute at Ann & Robert H. Lurie Children’s
Hospital of Chicago deemed this study exempt. Signed writ-
ten informed consent was not required, given that comple-
tion of the study implied participant consent.

We surveyed a convenience sample of academic and pri-
vate practice neonatologists in the United States and Puerto
Rico. We distributed the Internet survey link and an invita-
tion to participate through the following listservs: the Amer-
ican Academy of Pediatrics (AAP) Section on Neonatal
Perinatal Medicine (AAP SoNPM, approximately 3000
neonatologist members), the Neonatology Academic Divi-
sion Chiefs’ (division chiefs were requested, but not required,
to forward to their faculty members), MEDNAX Neona-
tology, and the Southern California Permanente Medical
Group. We encouraged survey participation on social media
platforms, including LinkedIn, Facebook, and Twitter. A sin-
gle reminder email was sent via listserv 2 weeks after
initial distribution.

The survey was administered from December 1, 2020 to
December 18, 2020. It began with a short paragraph that
stated the aim, instructions to complete the survey only
once, and assurance of voluntary anonymous participation
and confidentiality. The survey questions asked participants
to reflect on their experience since the start of the pandemic.

Measures
The primary outcome of this study was the change in time
spent on professional and domestic work since the start
of the COVID-19 pandemic. The survey instrument
(Appendix; available at www.jpeds.com) included 22
questions measuring the impact of the COVID-19
pandemic on the following: time spent on professional
work (clinical care, scholarly work, institutional and
national service, medical education, career development,
and administrative work), accomplishments, productivity,
and other professional issues, such as compensation and
new work related to COVID-19 (eg, research or clinical
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redeployment to other units), time spent on domestic work
(dependent care, housework), and time spent on self-care.
Response options for time spent included “more,” “same,”
“less,” or “not applicable” compared with the time before
the pandemic. These categorical responses were chosen to
minimize recall error and bias of precise hours given the
longitudinal nature of the study, and to capture summative
experience, even if individual workloads varied week to
week during the pandemic. Demographic and professional
characteristics included age, sex, race/ethnicity, years since
completion of fellowship, nature of the practice, academic
rank, full-time/part-time employment status, changes in
employment status (including leave of absence), local and/
or national leadership position (self-defined), number and
age of dependents, and relationship status.

Statistical Analyses
Participant age was dichotomized into 2 groups based on the
median age of the participating cohort: 31-47 years (younger)
and 48-86 years (older). Career levels were determined by
years since fellowship completion, in accordance with AAP
SoNPM categorization: 0-7 years (early), 8-17 years (mid),
and ³18 years (late). Those who reported not spending
time in a specific type of work (eg, clinical, dependent care)
before and/or during the pandemic were excluded from the
analysis for that specific type of work.
Descriptive analyses, including frequency analyses, were

conducted using the c2 test to detect differences (although
not directionality) in participant characteristics and out-
comes by gender. We selected outcomes that were statistically
significantly different by gender in the bivariate analysis to fit
multivariable logistic regression models. Multivariable logis-
tic regression analyses were conducted to predict the proba-
bility of a reduction in time spent on the selected types of
professional work and an increase in time spent on the
selected types of domestic work. Potential covariates chosen
based on risk factors noted in the literature4,7,12,22,34 included
age (younger vs older), career level (early vs mid vs late),
practice type (academic vs nonacademic), holding a leader-
ship position (yes vs no), having a partner or live with other
adults (yes vs no), having at least 1 young dependent (yes vs
no), and having at least 1 school-age dependent (yes vs no).
aORs and 95% CIs were estimated for these variables. Statis-
tical significance was set at P < .05. C-statistics were used for
overall model fit statistics.51 All analyses were conducted in
SAS 9.4 (SAS Institute).

Results

Among 768 survey respondents, we excluded those who re-
ported nonbinary gender (n = 1), preferred not to answer
about gender (n = 4), or did not report any total work hours
before or during the COVID-19 pandemic (n = 5). Of the re-
maining 758 respondents, 514 (68%) were women and 246
(32%) were men (Table I). A higher proportion of women
were in the younger age group, did not hold a leadership
position, had dependents at home, did not have a partner
Machut et al
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Table I. Characteristics of survey participants

Characteristics All, n (%)
Women,
n (%)

Men,
n (%)

P value,
c2 test

Total 758 (100) 512 (67.6) 246 (32.4)
Age group <.01
31-47 y 396 (52.2) 324 (63.3) 72 (29.3)
48-86 y 362 (47.8) 188 (36.7) 174 (70.7)

Race/ethnicity .48
White 505 (66.6) 342 (66.8) 163 (66.3)
Asian 123 (16.2) 83 (16.2) 40 (16.3)
Hispanic 34 (4.5) 19 (3.7) 15 (6.1)
Black 31 (4.1) 24 (4.7) 7 (2.8)
Mixed 32 (4.2) 20 (3.9) 12 (4.9)
Other 13 (1.7) 8 (1.6) 5 (2.1)
Prefer not to answer 20 (2.6) 16 (3.1) 4 (1.6)

Academic rank or practice
setting*

<.01

Instructor or assistant
professor

215 (28.9) 174 (34.5) 41 (17.1)

Associate professor 112 (15.1) 72 (14.3) 40 (16.7)
Professor 103 (13.8) 47 (9.3) 56 (23.3)
Private practice 244 (32.8) 168 (33.3) 76 (31.7)
Other (eg, locum

tenems only)
70 (9.4) 43 (8.5) 27 (11.2)

Career level† <.01
Early career 266 (35.3) 223 (43.7) 43 (17.7)
Mid-career 271 (36.0) 134 (26.3) 137 (56.4)
Late career 216 (28.7) 153 (30.0) 63 (25.9)

Part time 63 (8.3) 41 (8.0) 22 (9.0) .65
Leadership position‡ 329 (43.5) 197 (38.6) 132 (53.7) <.01
Age 31-47 y 120 (30.4) 89 (27.5) 31 (43.1) <.01
Age 48-86 y 209 (57.7) 108 (57.4) 101 (58.0) .91

Dependent(s) living in home§ 490 (64.7) 352 (68.8) 138 (56.3) <.01
Dependent(s) younger than
elementary school age

180 (23.8) 152 (29.7) 28 (11.4) <.01

Dependent(s) of elementary
school age (K-8)

261 (34.4) 196 (38.3) 65 (26.4) <.01

Have a partner or live with
other adults

696 (91.8) 458 (89.4) 238 (96.8) <.01

Partner employed 610 (80.5) 451 (88.1) 159 (64.6) <.01
Partner employed part time 73 (9.6) 29 (5.7) 44 (17.9) <.01

*Missing, n = 14.
†Missing, n = 5.
‡Missing, n = 1.
§Missing, n = 1.
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or other adult in the home, and had a partner who was also
employed (P < .01 for all).

Table II presents the change in time spent on various types
of professional and domestic work during the COVID-19
pandemic by gender. Most neonatologists reported working
the same (60%) or more (32%) since the start of the
pandemic, but a higher proportion of women (35%) than
men (26%) reported this increase. The majority of
respondents reported working the same amount of time in
clinical care (76%). A higher proportion of women than
men reported a decrease in time spent on scholarly work
(35% vs 29%; P = .02) and on career development (44% vs
35%; P < .01). Most survey respondents with dependents
reported spending more time caring for children since the
start of the pandemic, but significantly more women than
men reported this increase (74% vs 56%; P < .01). Most
respondents also reported spending more time managing
their children’s education, and although a higher
proportion of women than men reported this increase, the
Effect of Coronavirus Disease-2019 on the Workload of Neonato
difference was not statistically significant. More women
than men reported spending more time on domestic work.
Although most respondents spent less time on self-care,
significantly more women reported this change.
In the multivariable logistic regression analysis, women

and men were similar when reporting a reduction in time
spent on scholarly work. Although women tended to report
a reduction in time spent on scholarly work more frequently
than men, this bivariate finding was not statistically signifi-
cant in the multivariable model (Figure 1; available at
www.jpeds.com). A reduction in time spent on career
development (Figure 2) was associated with younger age
(aOR, 2.21; 95% CI, 1.20-4.08) and number of dependents
(aOR, 1.21; 95% CI, 1.01-1.45). Women were more likely
than men to report this change, but the trend was not
statistically significant. Of respondents with children, those
with young children and elementary school-age children
reported a significant increase in time spent caring for
children during the pandemic (aOR, 3.41 [95% CI, 1.58-
7.36] and 4.72 [95% CI, 2.55-8.74], respectively). Women
were more likely to report an increase in time doing
housework (aOR, 1.53; 95% CI, 1.07-2.19) and a reduction
in time spent on self-care (aOR, 0.49; 95% CI, 0.29-0.81)
(Figure 3). No other demographic factors differed
significantly in these analyses. C-statistics for the
multivariable logistic regression models ranged from 0.60
to 0.76.
The survey also indicated that 37.9% of respondents took

on new work specifically related to COVID-19, 60% worked
more from home, 14% took a leave of absence, and 45%
experienced a reduction in salary and/or benefits, with no sig-
nificant gender differences in these responses. In addition,
31% of respondents reported decreased career satisfaction,
and 23% faced new or worsened mental health concerns.
Of those respondents scheduled to take the Neonatal-
Perinatal Certifying Exam in 2020 (n = 96), 30% deferred.
Of those who took the examination, 22% did not pass.

Discussion

This study explored the effects of the COVID-19 pandemic
on the neonatology physician workforce. Similar to other
medical subspecialties, the neonatology workforce had to
adapt to clinical uncertainties and constantly changing man-
agement of COVID-19–positive pregnant women and their
newborns. Different from some fields, patient care in neona-
tology did not change significantly in volume, was not elec-
tive, and could not be provided remotely during the
pandemic, as reflected in our results showing that most neo-
natologists worked the same or more clinically during this
time. Most neonatologists reported a negative impact in
important nonclinical domains (scholarly work, medical ed-
ucation, national and institutional service, and career devel-
opment) during the pandemic. Nearly one-half experienced a
reduction in salary or benefits, even though the majority
work the same amount or more, and many experienced other
logists 147
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Table II. Change in time spent in various types of
professional and domestic work before and during the
COVID-19 pandemic

Type of work All, n (%)
Women,
n (%)

Men,
n (%)

P value,
c2 test

Professional work
Total work hours .05

More 243 (32.0) 179 (35.0) 64 (26.0)
Same 453 (59.8) 293 (57.2) 160 (65.0)
Less 62 (8.2) 40 (7.8) 22 (9.0)

Clinical care .23
More 140 (18.6) 103 (20.2) 37 (15.2)
Same 572 (76.0) 380 (74.7) 192 (78.7)
Less 41 (5.4) 26 (5.1) 15 (6.1)

Scholarly work .02
More 99 (14.0) 74 (15.5) 25 (10.8)
Same 375 (53.0) 236 (49.5) 139 (60.2)
Less 234 (33.0) 167 (35.0) 67 (29.0)

National and
institutional
service

.93

More 154 (26.2) 101 (26.2) 53 (26.4)
Same 320 (54.5) 209 (54.2) 111 (55.2)
Less 113 (19.3) 76 (19.7) 37 (18.4)

Medical education .34
More 73 (10.9) 55 (12.1) 18 (8.4)
Same 432 (64.7) 290 (64.0) 142 (66.0)
Less 163 (24.4) 108 (23.8) 55 (25.6)

Career development <.01
More 65 (9.0) 50 (10.3) 15 (6.3)
Same 361 (49.9) 221 (45.5) 140 (58.8)
Less 298 (41.2) 215 (44.2) 83 (34.9)

Administrative work 1.00
More 165 (22.8) 111 (22.8) 54 (22.7)
Same 505 (69.7) 339 (69.8) 166 (69.7)
Less 54 (7.5) 36 (7.4) 18 (7.6)

Scholarly productivity .17
Positive impact 42 (5.5) 31 (6.0) 11 (4.5)
Neutral 398 (52.5) 257 (50.2) 141 (57.3)
Negative impact 318 (42.0) 224 (43.8) 94 (38.2)

National and
institutional
service
productivity

.08

Positive impact 37 (4.9) 30 (5.9) 7 (2.9)
Neutral 444 (58.6) 289 (56.4) 155 (63.2)
Negative impact 276 (36.5) 193 (37.7) 83 (33.9)

Medical education
productivity

.39

Positive impact 37 (4.9) 24 (4.7) 13 (5.3)
Neutral 461 (60.8) 304 (59.4) 157 (63.8)
Negative impact 260 (34.3) 184 (35.9) 76 (30.9)

Domestic work
Caring for child(ren)

directly
<.01

More 317 (69.4) 250 (74.2) 67 (55.8)
Same 132 (28.9) 82 (24.3) 50 (41.7)
Less 8 (1.7) 5 (1.5) 3 (2.5)

Caring for family
member(s) other
than children

.16

More 158 (32.8) 111 (35.1) 47 (28.5)
Same 305 (63.4) 196 (62.0) 109 (66.1)
Less 18 (3.7) 9 (2.9) 9 (5.4)

Managing or
providing
children’s
education

.11

More 304 (73.6) 232 (76.3) 72 (66.1)
Same 103 (24.9) 68 (22.4) 35 (32.1)
Less 6 (1.5) 4 (1.3) 2 (1.8)

(continued )

Table II. Continued

Type of work All, n (%)
Women,
n (%)

Men,
n (%)

P value,
c2 test

Housework
(eg, laundry,
cleaning)

<.01

More 332 (44.2) 249 (48.8) 83 (34.4)
Same 396 (52.7) 242 (47.5) 154 (63.9)
Less 23 (3.1) 19 (3.7) 4 (1.7)

Self-care (eg,
personal time,
exercise)

<.01

More 90 (11.9) 51 (10.0) 39 (15.9)
Same 238 (31.6) 131 (25.7) 107 (43.7)
Less 426 (56.5) 327 (64.2) 99 (40.4)
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negative career impacts (decreased career satisfaction, de-
ferred board-certifying examination) and worsened mental
health. The American Board of Pediatrics also reported a
decrease in initial certifying examination takers (15%) but
similar pass rates in 2020 compared with previous years.52

Studies have highlighted the stress of the pandemic on physi-
cian wellness and work–life balance, especially in those who
continued to work in person during the pandemic as front-
line providers.53,54

In addition to professional demands, domestic demands
increased. Most neonatologists reported spending the same
or more time caring for children, managing children’s educa-
tion, and performing housework, with less time on self-care.
We speculate that this intersection of professional and do-
mestic demands contributed to the negative impact in
nonclinical domains for neonatologists. These impacts were
experienced differently by different segments of the neonatol-
ogist workforce. We found the COVID-19 pandemic espe-
cially affected early-career neonatologists, those with
younger dependents at home, and women, a finding echoed
in studies of other subspecialties.6,55 The fact that the groups
most affected by the pandemic—women of childbearing age
and those with children at home33,50—represent the largest
segment of the pediatric workforce has serious implications
for not only individual physicians but the field overall.
Gender-based disparities, such as salary gaps and fewer

leadership positions, adversely affected women in neona-
tology before the pandemic.16,22 We found that time spent
on career-advancing work (scholarly work and career devel-
opment) was decreased for women neonatologists since the
start of the pandemic. Although the number of self-defined
leadership positions in our older age category was similar be-
tween genders, the differences in our younger category and
that other studies show in the position types and importance
level remain concerning.16,36 Our gender-related findings
were less significant than earlier pandemic reports from other
specialties,1,6,17,29,56 perhaps due to our comprehensive in-
clusion of private practice neonatologists who tend to have
less proportion of time devoted to scholarly work at baseline.
Manuscript submissions increased for some journals in late
spring 2020 (personal communication, P. Gallagher, 2021),
with the greatest increase among male international au-
thors.29 At baseline, early-career and women neonatologists
l



Figure 2. Multivariable analysis of factors associated with reduced time spent on career development (n = 671).
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have fewer primary authored publications20 and may have
less protected scholarly time and resources (owing to fewer
leadership positions16) and thus may be more affected by
the pandemic. Because time spent on professional growth
and scholarly work is needed for career advancement, this
creates a vicious loop that hinders early career and women
neonatologists from progressing their career into leader-
ship positions.

The COVID-19 pandemic disrupted the balance between
professional and domestic life, with inadequate support for
household and parenting needs.2,4,7,8,26 Our study confirms
that neonatologists, especially parents and women, faced
increased responsibilities at home. Closed daycare centers,
Figure 3. Multivariable analysis of factors associated with increa

Effect of Coronavirus Disease-2019 on the Workload of Neonato
difficulty retaining in-home providers for physicians’ chil-
dren, and home schooling responsibilities related to the
pandemic disproportionately affected parents with young
children. Caring for aging parents, relatives in long-term
care, and ill family members, along with decreases in external
household help and time for self-care, were additional bur-
dens. Given that women in our study tended to be younger
(and early their career), to have younger dependents, and
to have an employed partner compared with men, similar
to the prepandemic findings reported by Horowitz et al,16

these domestic effects may have burdened women differen-
tially. Women physicians are at higher risk for burnout at
baseline due to domestic demands compounding their
sed time spent on housework (n = 694).
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professional responsibilities,27,48 especially women in inten-
sive care fields.24 The additional domestic and professional
stresses posed by the pandemic may increase the risk of
burnout in women physicians.4

The number of women entering pediatric careers con-
tinues to rise, contributing to a predominance of women in
the pediatric workforce.18 Yet gender inequity in medicine
contributes to a leaky pipeline, with women’s advancement
slowed, stalled, or regressing.57 Gender-equity initiatives
are driven mostly by underpaid and underrecognized women
volunteers, with little institutional recognition or support. As
wemap our recovery from COVID-19, including women and
parents disproportionately affected by COVID-19 as leaders
at the decision making table is key. Building a stronger infra-
structure to support domestic needs of both men and
women, and viewing it as an investment with long-term ben-
efits rather than additional costs, could allow women and
parents to remain fully professionally engaged in the work-
force. Importantly, this work would not simply support indi-
viduals and their careers, but also maximize their clinical and
scholarly efforts to advance the care of their patients and the
field of neonatology.

This study has some limitations. Our sample might not be
truly representative of the complete neonatology physician
workforce. The precise numbers, including gender, age,
and career path, of actively practicing neonatologists in
the US are not tracked comprehensively. More than one-
half of neonatologists, three-quarters of recent fellows,
and a lower proportion of those aged >60 years old are
women (personal communication, AAP, Section of
Neonatal Perinatal Medicine, 2021),50 which approximates
our sample and allows reasonable generalizability to the
population of US neonatologists. We gathered responses
from both academic and private practice neonatologists;
however, survey engagement was greater from academic
neonatology practices. The expectations for research and
scholarly productivity may be relevant mainly to neonatol-
ogists in academia; however, the negative impact on career
development would be similar in both practice settings.
Our results may be confounded by respondent bias. Neona-
tologists who experienced a greater adverse effect of the
pandemic may have been more likely to respond to our sur-
vey, and those with heavier workloads during the pandemic
might not have had time to complete the survey. As with any
survey instrument, recall bias also may have impacted the
responses. However, the survey was sent out in the fourth
quarter of 2020, at which point the effects of the pandemic
would have been felt for a long enough period for respon-
dents to give an objective response, but not too distant to
affect recall. We did not ask for a direct measure of domestic
support but used relationship status as a proxy, while recog-
nizing that its utility is variable and limited.

Our results call for the development of targeted interven-
tions to support postpandemic career recovery, to support
150
individual physicians and advance their contributions to
the field. n
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Figure 1. Multivariable analysis of factors associated with reduced time spent on scholarly work (n = 653).
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