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Background

Approximately 10% of newborns require medical inter-

vention within the first minutes of life.1 Both pediatricians

and family physicians provide this care to newborns,

especially in rural settings; however, published data are

inadequate to assess the correlation between neonatal

resuscitation training during residency and later use of

newborn resuscitation skills.2,3

The 2007 Accreditation Council for Graduate Medical

Education (ACGME) requirements for pediatric residency

education specify 3 to 4 months of experience in the neonatal

intensive care unit,4 including experience in neonatal

resuscitation. Family medicine residency programs are

required to provide general experience in the care of

neonates, with no specific instructions regarding acquisition
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Abstract

Background Pediatricians and family physicians are
responsible for providing newborn resuscitation, yet
Accreditation Council for Graduate Medical Education
requirements for training in this area during residency
differ markedly for the two specialties. Our objectives were
to determine (1) the extent to which neonatal resuscitation
training differs for pediatric and family medicine residents;
(2) the extent to which general pediatricians and family
physicians engage in newborn resuscitation in their
practice; and (3) whether use of resuscitation skills differs
between urban/suburban and rural providers.

Methods We surveyed a national cohort of pediatricians
and family physicians who obtained board certification
between 2001 and 2005. Data were analyzed based on
type of physician and setting of current practice.

Results Survey response rate was 22% (382 of 1736).
Compared with family medicine physicians, pediatricians
received more neonatal resuscitation training during
residency. Most members of both groups had attended
no deliveries in the year prior to the survey (75% [111 of

148] versus 74% [114 of 154]). In their current practice, the
groups were equally likely to have provided a newborn
bag and mask ventilation, chest compressions, and
resuscitation medications. Pediatricians were more likely
than family physicians to have attempted to either
intubate a newborn (20% [28 of 148] versus 10% [16 of
153]; P 5 .0495) or insert umbilical catheters (15% [22 of
148] versus 5% [8 of 153]; P 5 .005). Regardless of specialty,
rural physicians were much more likely to report that they
attended deliveries (61% [41 of 67] versus 15% [36 of 234];
P , .001). Among rural pediatricians attending deliveries,
44% (7 of 16) reported feeling inadequately prepared for at
least one delivery in the past year.

Conclusions Few primary care pediatricians and family
physicians provide newborn resuscitation after
residency. For those who do attend deliveries, current
training may provide insufficient preparation. Flexible,
individualized residency curricula could target intensive
resuscitation training to individuals who plan to practice
in rural areas and/or attend deliveries after graduation.
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of delivery room resuscitation skills.5 No studies have

examined how residency experience in neonatal resuscita-

tion matches later practice in pediatrics or family medicine.

To refine residency education in newborn resuscitation,

more data are required on which physicians attend deliveries,

what skills they require, and how well residency experiences

are meeting their needs. We surveyed pediatricians and family

physicians: (1) to determine the extent to which neonatal

resuscitation training differs for pediatric and family medicine

residents; (2) to determine the extent to which general

pediatricians and family physicians engage in newborn

resuscitation in their current practices; (3) to determine

whether use of resuscitation skills differs between urban/

suburban and rural providers; and (4) to correlate residency

opportunities with perceptions of comfort with resuscitation

among physicians with current delivery room responsibilities.

Methods

Survey Design

We designed a 26-question survey according to a Tailored

Design Method6 and with a consultant experienced in survey

methodology. The survey focused on the development and

use of neonatal resuscitation skills during and after residency

training. Prior to mailing, the survey was pilot tested locally

with faculty and fellows, resulting in minor changes.

Study Population

We sent surveys to pediatricians and family physicians in

rural and urban regions that (1) had trained after the 1997

ACGME changes to pediatric residency requirements and (2)

had been out of training for a minimum of 2 years, to allow

for the establishment of practice patterns. To meet these

inclusion criteria, we limited the study population to first-

time board certifiers between 2001 and 2005. Respondents

who graduated from residency before 1997 or trained in a

foreign program were excluded.

Physician Sampling

With a level of significance set at 5%, we determined that we

would need at least 18 respondents per group.7 Based on a

projected response rate of 30%, we anticipated that we would

need to survey 60 pediatricians and 60 family physicians.

Using the 2006 American Medical Association (AMA)

physician distribution data,8 we estimated that approximately

20% of physicians from both groups practice in rural areas.

We anticipated that sending a total of 2000 surveys, 1000 to

each specialty group, would adequately power our study.

We obtained addresses via the American Board of Pedi-

atrics and the American Board of Family Medicine, and paper

surveys were mailed in 2008. This study received exemption

from the Colorado Multiple Institute Review Board.

Data Analysis

We entered responses into a Statistical Analysis Software

(SAS Inc, Cary, NC) database and categorized them

according to type of residency training and practice

location. We conducted x2 tests to evaluate categorical data

and Spearman correlation coefficients to assess the extent

of association between ordinal variables. Physicians who

were not attending any deliveries in their current practice

were excluded from the ‘‘comfort in current practice’’

analyses. We used cross-tabulations between the residency

training and the current practice sections to uncover

patterns that might indicate insufficient training or

predictors of comfort for each group.

Results

Of the 2000 mailed surveys, we received 382 completed

surveys (22% response rate; 382 of 1736). Eighty surveys

were excluded from analysis; reasons included training

outside the United States, attending residency outside of

the 2001–2005 time frame, being subspecialists, and

having incomplete answers. Of the 302 surveys that met

our inclusion criteria, 148 were from pediatricians and

154 were from family physicians. Data were analyzed

according to a self-designation of rural (22%) or urban/

suburban (78%). The 4 subsets included: 18 rural

pediatricians, 130 urban pediatricians, 49 rural family

physicians, and 105 urban family physicians (F I G U R E 1 ).

One urban pediatrician and one rural family physician

failed to complete every question, resulting in a sample

size of 147 pediatricians and 153 family physicians for

some of the data analysis.

Delivery Room Experience During Residency

Pediatricians reported attending more deliveries, both

term and preterm, during their residency training than

family physicians (P , .001). Most members of both

What was known

Newborn resuscitation is an important skill for pediatricians and family
medicine physicians attending deliveries.

What is new

Residency experience differs markedly, with more focus on neonatal
resuscitation skills in pediatrics. Rural physicians were more likely to
report needing resuscitation skills.

Limitations

Findings are based on self-reports of practice and perceived
preparedness.

Bottom line

Residents planning to locate in rural practice may benefit from added
training in pediatric resuscitation.
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groups reported attending more than 30 term deliveries

(pediatricians: 85% [126 of 148]; family physicians: 62%

[65 of 154]; P . .001), but more pediatricians than family

physicians reported attending more than 10 preterm

deliveries (89% [131 of 148], 22% [33 of 153]; P , .001).

The difference was similar among physicians currently

attending deliveries: 89% [33 of 37] of pediatricians

reported attending 10 or more preterm deliveries compared

with 30% [12 of 40] of family physicians (P , .001).

Family physicians were more likely than pediatricians

to report completion of residency training without

successfully intubating a neonate (family physicians: 48%

[73 of 153] versus pediatricians: 1% [1 of 148]; P , .001)

and without successfully inserting umbilical catheters

(family physicians: 60% [92 of 153] versus pediatricians:

4% [6 of 148]; P , .001). Pediatricians were more likely

than family physicians to report feeling comfortable

with all 6 neonatal resuscitation skills (bag-mask ventila-

tion, term and preterm intubations, chest compressions,

provision of resuscitation medications, and insertion of

umbilical cathethers) upon graduation from residency

(P , .001 for all 6).

Need for Delivery Room Skills After Residency

Distinctions in residency training experiences did not

match postresidency practice patterns. Similar proportions

of pediatricians and family physicians reported attending

no deliveries in the year prior to the survey (75%

[110 of 147] and 74% [114 of 154], respectively;

F I G U R E 2 ), and similar proportions attended more than

20 deliveries (7% [11 of 147] and 11% [17 of 154],

respectively). Pediatricians and family physicians were

equally likely to provide newborn bag and mask ventila-

tion, chest compressions, or resuscitation medications.

Pediatricians were more likely to have intubated a term

(P 5 .049) or preterm (P , .001) baby, and to have

inserted umbilical catheters (P 5 .007).

Need for Delivery Room Skills Based on Practice Setting

Rural physicians were significantly more likely to have

attended at least one delivery in the year prior to the survey

(rural: 61% [41 of 67] versus urban/suburban: 15%

[25 of 234]; P , .001). Although 30% (20 of 67) of rural

physicians had attended more than 20 deliveries in the

previous year, just 3% (8 of 234) of their urban/suburban

counterparts had done so (P , .001). Rural physicians were

more likely than urban/suburban physicians to be respon-

sible for a newborn delivered by uncomplicated repeat

(51% [34 of 67] versus 11% [26 of 232]; P , .001) or

emergency cesarean section (54% [36 of 67] versus 9%

[22 of 232]; P , .001), or for a 28-week preterm infant

delivered emergently (49% [33 of 67] versus 8% [18 of

232]; P , .001). Rural physicians were more likely to

engage in all 6 of the neonatal resuscitation procedures

evaluated (P , .001 for all; T A B L E 1 ).

Comfort With Delivery Room Skills Among Physicians

Who Attend Deliveries

We examined the correlation between reported comfort

with resuscitation skills and experiences both during

residency and during the year immediately preceding the

survey in the 77 respondents who reported currently

attending deliveries. The number of successful term

intubations and umbilical catheter insertions during

residency correlated with current comfort for intubations

and umbilical line insertion (Spearman correlation coefficients

0.5 and 0.48, respectively). The frequency of attempted

neonatal endotracheal intubations in the previous year

correlated with current comfort with intubation of both term

and preterm infants (Spearman correlation coefficients 0.51

and 0.46, respectively). For umbilical catheter insertion, the

F I G U R E 1 Details of Survey Respondents

F I G U R E 2 Proportion of Primary Care Physicians

Attending Deliveries in

Current Practice

aP , .01 versus urban practitioners; bP , .01 versus rural pediatricians.
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frequency of attempts in the past year also correlated with

current comfort (Spearman correlation coefficient 0.61). Data

for comfort with resuscitation skills among the 4 subgroups

are shown in T A B L E 2 . Among rural practitioners who had

attended any deliveries in the last year, 7 of 16 pediatricians

(44%) and 10 of 25 family physicians (40%) felt inadequately

prepared for at least one delivery.

Discussion

Our survey asked recent graduates of pediatric and family

medicine residency programs about their experiences with

neonatal resuscitation both during and since completion of

residency. Our primary findings were that: (1) pediatricians

recall attending more deliveries, particularly preterm

deliveries, during residency and are more likely than family

physicians to have successfully intubated a newborn and

inserted umbilical catheters at the completion of residency

training; (2) approximately 75% of general pediatricians

and family physicians had not attended a single delivery in

the year prior to the survey; (3) rural practitioners in both

specialties are much more likely than urban/suburban

practitioners to attend deliveries and provide neonatal

resuscitation.

Nearly all pediatrics respondents (94%; 139 of 148)

indicated that they had attended at least 20 term deliveries,

and most recalled comfort with their newborn resuscitation

skills at the completion of residency. Family medicine

respondents (72%; 101 of 154) indicated that they had also

attended at least 20 term deliveries. The survey did not

allow us to distinguish between attendance at deliveries and

active participation in resuscitations, but a substantial

proportion of both groups completed their residencies

without successfully intubating a newborn or inserting

umbilical catheters, and family physicians were more likely

to complete their residencies without successfully intubat-

ing a baby or inserting umbilical catheters.

In contrast to their residency experiences, only 26% (77

of 301) of respondents had attended even a single delivery

in the previous year of their current practice, regardless of

specialty. Pediatricians were much more likely than family

physicians to have intubated a baby or inserted umbilical

catheters, suggesting that they were responsible for more

complex resuscitations. Regardless of specialty, rural

primary care physicians were more likely to have respon-

sibility for newborn resuscitation and to have engaged in

the full spectrum of resuscitation skills in the past year.

Our findings support proposals to increase individuali-

zation of residency training as recently advocated by the

Residency Review and Redesign in Pediatrics (R3P) project9

and the Preparing the Personal Physician for Practice (P4)

project.10 Although most respondents had not used their

neonatal resuscitation skills in the previous year, it is

concerning that of those rural pediatricians who had

attended any deliveries in the last year, nearly half (44%) felt

inadequately prepared for at least one delivery (data not

shown). ‘‘One size fits all’’ training overemphasizes the

acquisition of newborn resuscitation skills for most primary

care providers who will never use them, and it likely

constitutes inadequate preparation for those who will. Other

areas of pediatrics may be similarly overemphasized or

underemphasized during training relative to later need.

Defining these areas and determining which are founda-

tional and which should be individualized would require

more comprehensive study and discussion. An optimal

approach to career-specific learning might include flexibility

to allow access to individualized training both near the end

of residency and after completion of formal training.

Our study was not designed to allow us to determine a

threshold of resuscitation experience needed to achieve

comfort. We found that provider comfort correlated

moderately with the number of opportunities to practice

resuscitation both during and after residency training.

T A B L E 1 Resuscitation Experience in the Past Year

Pediatricians, No. (%) (n = 147) Family Physicians, No. (%) (n = 153)

Urban (n = 129) Rural (n = 18) Urban (n = 105) Rural (n = 48)

Bag and mask ventilation 30 (23) 16 (89)a 11 (10) 25 (52)a

Term intubation 19 (15) 13 (72)a 7 (7) 15 (31)a

Preterm intubation 9 (7) 9 (50)a 1 (1) 1 (2)a

Chest compressions 16 (12) 12 (67)a 8 (8) 13 (27)a

Resuscitation medications 11 (9) 9 (50)a 6 (6) 9 (19)a

Umbilical catheter insertion 14 (11) 11 (61)a 2 (2) 6 (13)a

a P , .01, rural versus urban, within physician subtype.
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Although comfort cannot be interpreted as a reliable

surrogate for competence,11 our study suggests that guide-

lines for establishing competency might include a minimum

number of successful patient encounters. Our findings are

consistent with those recently reported by Lee et al,12 who

found that pediatric residents reported greater procedural

comfort with increased delivery room attendance.

Our study is the only survey to target both general

pediatricians and family physicians and to focus specifically

on newborn resuscitation. A national survey of pediatricians

who graduated from medical school in 1994 found that 45%

were attending deliveries.13 An earlier study found that 31%

to 40% of general pediatricians practicing in Texas in 1994

provided intensive care for newborns, and that 51% to 81%

performed intubations on their patients.3 Although neither

study specifically asked about newborn resuscitation re-

sponsibilities, comparisons with our results are consistent

with the hypothesis that primary care physicians are now less

likely to attend deliveries and provide intensive newborn

care after residency than previously.

A principal limitation of our study is the low response

rate of 22%. In general, physicians are less likely than other

groups to respond to surveys, and physician response rates

seem to be declining.14–16 The primary concern with the low

response rate is the possibility of nonresponse error. In an

attempt to detect nonrespondent bias, we compared

responses from the last 20% of our respondents with the first

80% and found no differences. In addition, our respondents

were similar in demographic makeup to 2006 AMA

distribution data describing the urban versus rural practi-

tioner distribution. We believe our sample likely to be

nonbiased and representative of our target population.

A second limitation is our reliance on respondent recall to

establish residents’ residency experience. Although we doubt

differential recall among respondents in our different groups

biased our results, time between residency completion and

our survey may have diminished the accuracy of recall.

Conclusions

This study provides insight into the relevance of training in

neonatal resuscitation for providers of primary care to

children. Residency training for primary care physicians

offers a limited time to learn a large and constantly

increasing body of knowledge. Focused training in neonatal

resuscitation during residency would be better determined

by anticipated practice needs and location than by specialty.
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