OPEN ACCESS

Jacobs Journal of Physical Rehabilitation Medicine
Research Article

Pediatric Physical Medicine & Rehabilitation Program Directors’ Involvement
in Training Provided to Pediatric Residents: A Longitudinal National View
Conducted Over a Decade
Angelo P. Giardino *1,2, MD, PhD, Carl D. Tapia1,2, MD, MPH, Aloysia Schwabe1,2, MMD, Xuan G.Tran1 MHA, Jeannie Yoon3, MPH, Eileen R. Giardino4, PhD, RN, APRN
Texas Children’s Hospital

1

Baylor College of Medicine

2

Texas Children’s Health Plan

3

University of Texas School of Nursing at Houstan

4

*Corresponding author: Dr. Angelo P. Giardino, Texas Children’s Hospital, Baylor College of Medicine, 6621 Fanin, Suite A 135,
Houstan, Texas 77030, USA, Tel:8328241128; Email: apgiardi@texaschildrens.org
Received:

07-10-2015

Accepted: 10-07-2015
Published: 10-20-2015
Copyright: © 2015 Angelo

Abstract
Objective
To assess if training programs are taking full advantage of educational partnerships available between pediatric physical
medicine and rehabilitation and pediatric residency programs.
Introduction

Examine the formal educational involvement of rehabilitation programs in training pediatric residents and compare the
trend over an 11 year period.
Method

Program directors for physical medicine and rehabilitation were sent a 22-page questionnaire in the continental United
States.
Results

Three rounds of mailing and telephone follow-up showed a 68% (n=52/76) response rate in 2010; 77% (n=56/73) in 1999.
In 2010, 8 PM&R programs were involved with training pediatric residents versus 14 programs reporting such involvement
in 1999. The involvement of PM&R program faculty in the training of pediatric residents has not changed over the 11 year
time period between 1999 and 2010 (P = NS). Total number of hours where pediatric PM&R faculty are involved with
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training pediatric residents, the mean for 2010 is 47.5 hours
versus the 1999 mean of 70.6 which does not reach statistical
significance (P = NS). Less than half of the PM&R program
directors indicated that they perceived that pediatric residents
viewed rehabilitation training as important (37% in 2010;
45% in1999). While in both survey years, more than half of
the PM&R program directors indicated that written materials
including manuals, syllabi, and/or electronic media were
available to the pediatric residents (62% in 2010; 57% in1999
(P = NS)) only 25% of the 2010 respondents reported having
a written curriculum for pediatric residency training in their
program versus 36% in 1999 (P = NS)
Discussion/Conclusion

Despite relatively few programs where PM&R are formally
involved in the training of pediatric residents, namely 8
programs in 2010 and 14 in 1999, great opportunity remains
in strengthening the collaboration between PM&R and
pediatric residency programs to meet the training needs of
the next generation of pediatricians who will be called upon
to increasingly care for children with medical complexity who
will certainly have rehabilitation needs.

Keywords: Pediatric; Physical Medicine; Training; Children
with Special Health Care Needs

Introduction
Professionals interested in the ideal care of children and
youth with special health care needs (CYSHCN) should assess
whether training programs are fully taking advantage of the
educational partnerships possible between pediatric physical
medicine and rehabilitation (PM&R) and pediatric residency
programs to prepare the physician workforce of tomorrow in
order to enhance the care for CYSHCN around their chronic
health issues and rehabilitation needs. PM&R residency
training programs house faculty and staff with significant
expertise in the care of CYSHCN and would likely serve as a
valuable resource to their counterparts in pediatric residency
programs to optimize training of pediatric residents in best
practices around the care for CYSHCN as well.
The care of CYSHCN is often uncoordinated and fragmented
within the health care system and there are few financial
incentives for health care providers within the healthcare
system to manage the multiple problems that arise when
caring for children with complex medical needs as well as
those with rehabilitation needs [1]. In a commissioned report,
the Children’s Hospital Association (CHA) recommended
that reform of health care delivery to children with medical
complexity would involve an approach that clearly defines
their health care needs, identifies the evidence-based care that
will provide the best impact on functional and health outcomes,
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and an ability to determine what types of health care savings
can be achieved with specific improvements in health care
delivery [1]. Specifically, this CHA report recognizes the lack of
a standard definition for children with medical complexity and
characterizes four cardinal domains, namely:
1.

Chronic, severe health conditions

3.

Functional limitations which are often severe

2.
4.

Substantial health services needs

High health resource utilization [1]

Ideally, physicians, as recognized leaders of the health care
team, would best benefit CYSCHN if they received the necessary
training to allow them and the teams they lead to be able to
identify, treat and manage the care of medically complex
children in an evidence-based, efficient manner.

The need for attention to robust training during rehabilitation
and pediaric training is clear. Mulvihill et al. (2007) [8]
found that CYSHCN have greater difficulty accessing services
including equipment and specialty care than their routinely
developing counterparts without chronic conditions, while
CYSHCN who receive their care in a medical home setting
reported fewer delays and unmet medical needs [9,10].
Residents tend to feel unprepared in the systems-based
practice core competency, and called for more focused lectures
and workshops in the teaching process [11]. Other areas for
improvement include knowledge and training in how best to
work with an interdisciplinary team [12, 13], and in cultural
and disability sensitivity [5,14] which are all essential to
rehabilitation competency of which the PM&R physician
faculty have extensive expertise [16,17].
Pediatric PM&R physicians have an excellent background in
addressing the range of needs of CYSHCN. Given the identified
medical needs and potential gaps in care experienced
by CYSHCN, PM&R faculty oversee the training of their
own PM&R colleagues in training AND they can make a
valuable contribution to also equipping future primary care
pediatricians in many aspects of care required by CYSHCN
as well. Since pediatricians will organize and oversee the
primary care medical homes in which CYSHCN will ideally
receive coordinated comprehensive health care, it would be
optimal for them to be exposed to the expertise of the PM&R
faculty who understand the rehabilitation needs of this
vulnerable patient population. PM&R faculty members focus
on the prevention, diagnosis, and treatment of brain, muscle,
and bone conditions including traumatic brain injury as well
as conditions associated with pain. PM&R physicians work in
systems of integrated care where the needs of patients with
complex medical and rehabilitation needs are paramount.
Pediatric PM&R training programs offer a potential resource to
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pediatric residency programs for the training of the pediatric
residents around the range of care needs for CYSHCN.
Study Question

The purpose of the study is to examine the formal educational
involvement of PM&R program faculty in the training of
pediatric residents and compare the educational trend over an
11 year period.

Method

A 22-item questionnaire was sent to program directors of
physical medicine and rehabilitation (PM&R) residency
programs in the continental United States first in 1999 and then
repeated in 2010. There were up to three rounds of mailings
for both the 1999 and 2010 surveys, and the non-responding
program directors received a telephone call to request
participation in the study. Return of the completed survey to
the researchers was evidence of consent to participate. The
1999 and 2010 studies were approved by the institutional
review boards (IRB) at the principal investigator’s (APG)
primary institution at the time.
Sample

The study used a purposive sampling method where
the researchers contacted every physical medicine and
rehabilitation program director in the continental US. The 1999
mailing was sent to the 73 physical medicine and rehabilitation
programs listed in the American Medical Association (AMA)
1998-1999 Directory Graduate Medical Education (GME)
(response rate 77% n=56/73), while the 2010 survey was
sent to the program directors in all 76 physical medicine
and rehabilitation programs listed in the American Medical
Association (AMA) 2009-2010 Directory Graduate Medical
Education (GME) (response rate = 68%; n=52/76).
Data Analysis:

Data analyses were performed using Social Sciences Predictive
Analytics Software (SPSS) Statistics 18. Descriptive statistics
(means and frequency) were calculated for each item on the
two surveys where respondents reported involvement of the
PM&R faculty with pediatric residency training as determined
by responding “yes” to the question, “Do you or your PM&R
program have any involvement with the training of pediatric
residents?” The 2010 survey data was compared to the 1999
data using statistical procedures appropriate to the nature of
the question, including Mann-Whitney Test and Fisher Exact
Test.

Results

After three rounds of mailing and telephone follow-up for the
respective 1999 and 2010 surveys, the 2010 response rate
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was 68% (n=52/76) and the 1999 survey response rate was
77% (n=56/73). In 2010, 8 PM&R programs were involved
with training pediatric residents versus 14 programs reporting
such involvement in 1999. The involvement of PM&R program
faculty in the training of pediatric residents has not changed
over the decade plus time period between 1999 and 2010 (P
= NS).

Table 1 presents the institutional characteristics associated
with both the PM&R and associated pediatric residency
programs. The size of the programs rose over the study’s time
period with total house staff for the PM&R residency showing
10% increase from 1999 to 2010 while that the pediatric
house staff showed a slightly higher increase (14%).
Table 1. Institutional Characteristics of Physical Medicine and
Rehabilitation (PM&R) and Pediatric Residency Program.
Size of House
staff :
PM&R
Residency

Total House
staff
PG-Y1
PG-Y2

PG-Y3

PG-Y4
Size of House
staff :
Pediatric
Residency

Total house
staff
PL1
PL2

PL3

2010
Average
13.88
1.75

4.25

4.13

3.75

1999
Min

Max

Average

Min

Max

0

4

0.64

0

3

8

2

2

2

19
6

6

6

2010

12.62
3.91

4.40

4.10

5

2

3

2

25
9

8

8

1999

Average

Min

Max

Average

Min

Max

9.50

0

24

10.63

4

21

36.71
8.67

8.83

0

0

0

100
19

20

32.10

10.38

10.38

12
4

4

63

21

21

The study addressed the number of hours of training for
pediatric residents that involved PM&R faculty. For first year
pediatric residents, the involvement with PM&R did not
change at a statistically significant level with a mean of 2.75
hours in 2010 versus 1.61 hours in 1999 (P = NS). For PL2,
there was a decrease over time with the mean of 1.25 hours
per year in 2010 versus 46.75 hours in 1999 (P = 0.0188). For
3rd year pediatric residents the involvement with PM&R faculty
did not significantly change, despite the number of training
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hours in 2010 with a mean of 43.5 hours per year versus 24.88
hours per year in 1999 (P = NS). Regarding the total number of
hours where pediatric PM&R faculty are involved with training
pediatric residents, the mean for 2010 is 47.5 hours versus the
1999 mean of 70.6 which does not reach statistical significance
(P = NS).
Table 2 describes the type training experiences of rehabilitation
training that pediatric residents received during their
rehabilitation rotation broken down by didactic versus clinical
care (with or without direct precepting). Involvement in clinical
care was the most frequent approach to training followed by
didactic presentations and there was no significant difference
between the type of training by year or by the residency level
(P = NS).
Table 2. Types of involvement with Pediatric Residents.
Type of
training
Didactic

pvalue

Residency
Level

2010 Mean
(SD)

1999 Mean
(SD)

PL1

22.00 (43.82)

31.82 (44.62)

0.9481

PL3

4.00 (5.48)

29.09 (40.73)

0.4163

PL1

10.00 (22.36)

13.00 (31.55)

0.7532

48.00 (47.64)

40.50 (43.93)

1.0000

PL2

8.00 (13.04)

Clinical care with preceptor
PL2
PL3

24.00 (33.62)

Clinical care without preceptor
PL1

PL2
PL3

23.18 (32.73)

54.50 (42.06)

0.5039

0.1837

10.00 (22.36)

4.55 (10.36)

0.8031

10.00(22.36)

9.55 (17.39)

0.8815

10.00 (22.36)

11.82 (20.89)

0.8225

In both survey years, the majority of PM&R program directors
indicated that there is “little time or too little time” dedicated
to pediatric rehabilitation training for pediatric residents
(63% in 2010 and 58% in 1999 (P = NS)). A smaller number of
PM&R program directors answered that there is “just the right
amount of time” dedicated to pediatric rehabilitation training
of pediatric residents (13% in 2010 and 42% in 1999 (P = NS).
A majority of respondents in both survey years indicated that
pediatric residents received “inadequate training” in the area
of pediatric rehabilitation (63% in 2010 vs. 67% in 1999 (P =
NS)) while approximately half of the PM&R program directors
in both years responded that they perceived that pediatric
residency faculty viewed pediatric rehabilitation training as

an important component for pediatric resident training (50%
in 2010; 46% in 1999 (P = NS)). Less than half of the PM&R
program directors indicated that they perceived that pediatric
residents viewed rehabilitation training as important (37% in
2010; 45% in1999).
The surveys asked PM&R program directors to identify specific
situations that they perceived as being barriers to providing
rehabilitation training to pediatric residents. Responses varied
widely and reached statistical significance in survey years 2010
and 1999 and PM&R program directors identified competing
time requirements from both residents and faculty (25% in
2010; 93% in 1999 (P = 0.002)) and faculty and staff resources
(75% in 2010; 14% in 1999 (P = 0.008)). Other potential
barriers identified did not vary at a statistically significant
level across survey years, 2010 and 1999, and these included:
administrative reporting relationships, staff resources,
physical space allocated to rehabilitation services, financial
resources, faculty interest level, and pediatric resident interest
level at (P = NS).

Curricular structures and teaching materials were assessed
as well and PM&R program directors identified that 25% of
the 2010 respondents had a written curriculum for pediatric
residency training in their program versus 36% in 1999 (P =
NS), while in both survey years, more than half of the PM&R
program directors indicated that written materials including
manuals, syllabi, and/or electronic media were available to the
residents (62% in 2010; 57% in1999 (P = NS)). Table 3 lists
what the specific tools that are used by PM&R faculty to teach
pediatric residents about disability and rehabilitation.
Table 3. Educational tools used with pediatric residents about
pediatric rehabilitation.

Tools
Textbooks

2010
50%

1999
60%

Slide Programs
Clinical Precepting

60%
60%

69%
85%

Videotapes/DVDs

Electronic Media (Online Services)

42%
14%

0%

20%

Note: 2010 vs 1999 responses did not reach statistical significance

Table 4 lists the specific content topics covered by PM&R
faculty during their involvement with pediatric residency
training. According to PM&R program directors, pediatric
residents provided written course evaluations for pediatric
rehabilitation training, 63% in 2010 and 29% in 1999,
however this did not reach statistical significance (P = NS).
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Table 4. Specific Topics covered during the Pediatric Rehabilitation
Rotation.

Tools

2010

1999

Amputation

37%

14%

Burn Rehabilitation

37%

21%

Augmentative communication

Bracing and Adaptive equipment
Cerebral Palsy

Environmental modifications
Muscular Dystrophy

Orthopedic hardware
Scoliosis

Spina Bifida

Traumatic Brain Injury

Medical Home/Patient Centered
Health Home

37%
62%

100%
25%
88%
37%
62%
75%
78%

87%*

*Last question only asked in the 2010 survey

28%
78%
93%
43%
50%
43%
50%
64%

100%
NA

Finally, regarding PM&R program directors’ preference for
what year of pediatric training for rehabilitation should be
introduced, a majority of 2010 program directors indicated
second or third year of residency as compared to the first or
second year for the majority of 1999 program directors.

Discussion

This nationwide survey, repeated twice over an 11 year period
of time between 1999 and 2010, found that there are relatively
few programs where PM&R are formally involved in the
training of pediatric residents, namely 8 programs in 2010 and
14 in 1999. Additionally, over this 11 year period of time, there
has not been an increase in the number of training experiences
in which PM&R faculty formal train pediatric residents. The
practical nature of the clinical training is supported by the
finding that the main type of training experience was in the
context of actual clinical care as opposed to classroom or
didactic training. The majority of PM&R program directors
who responded felt there was little or too little time devoted
to rehabilitation training of pediatric residents which was
deemed inadequate despite a perception by the PM&R faculty
that pediatric faculty view pediatric resident training in
disabilities and rehabilitation as important. This is likely a
recognition that many important areas of training continue
to vie for precious training time in busy residency programs.
The slightly over half of the PM&R faculty perceived that the
actual pediatric residents viewed rehabilitation training as
important. Further adding to the ambiguity of the situation
is the finding that PM&R faculty identified both faculty and

staff resources as a barrier to incorporating rehabilitation
experiences into the residency program as well as a number of
other barriers such as physical space allocated to rehabilitation,
and actual financial resources. Other barriers include lack of
standardized curriculum, residency duty hours which add
significant complexity to scheduling, and competing program
requirements.
From an educational structure perspective, more than half of
PM&R program directors identified written materials such
as manuals, syllabi and/or electronic media as educational
supports that are available. Less than half of the PM&R program
directors however identified a written curriculum for training
experiences for the pediatric residents in rehabilitation.
Formalizing a curriculum that addresses the salient issues in
rehabilitation is one explicit way to recognize the importance
of such training and would likely ensure that pediatric
residents would receive a consistent training experience from
their involvement with PM&R faculty. The list of topics covered
is encouraging and as the need to cover additional topics such
as the primary care role in care coordination for patients
with disabilities and rehabilitation needs increases there will
be additional opportunities to refine and strengthening the
training experience that PM&R faculty could provide to the
pediatric residents.

What is driving the need for PM&R involvement in pediatric
residency training? As the number of children and youth with
special health care needs (CYSHCN), essentially those children
with medical complexity, in the United States (US) increases
the need for rehabilitation care will also increase. The 200910 National Survey of Children with Special Health Care Needs
found that 15.1% (1.2 million) of children and youth (birth
through 17 years of age) in the US have special health care
needs [2] which was a significant increase from a similar
2007 survey where the prevalence was 13.9% [3]. More than
one in five US households with children have one child or
youth with a special health care need ranging from those with
developmental delay (17.6%) to those with Cerebral Palsy
(1.6%); CYSHCN are indeed complex with 57.1% of CYSHCN
having two or more comorbidities [2]. So sheer increase in the
number of CYSCHN is one major factor.
Additionally, almost by definition, CYSHCN may require
an array of services that go beyond what the primary care
physician, often a pediatrician typically provides and these
services would likely include services provided by medical/
surgical spe
cialists, occupational therapists, physical
therapists, pharmacists, speech language pathologists, a range
of mental/behavioral health professionals, and home health
providers [4]. Given a myriad of health care needs, the health
care costs of CYSHCN may be as high as three times that of
routinely developing children in the general population [5].
Clearly, attention to the special health care needs of CYSHCN
is essential to a highly responsive health care system. The
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American Academy of Pediatrics calls for the patient and familycentered medical home as an ideal approach to providing the
comprehensive and coordinated care needed for CYSHCN [6].
The medical home provides leadership in coordinating care to
patients and their families that is accessible, comprehensive,
family-centered, coordinated, compassionate, and culturally
effective. A medical home is usually directed by primary care
providers who are capable of coordinating the pediatric care
in full partnership with the patient and family in a framework
built upon mutual responsibility and trust. In order to prepare
to lead the medical home, an AAP initiative developed a
medical home curriculum for residency training programs
to educate resident physicians on core tenets of the patient
and family-centered medical home which includes training
regarding the unique needs of CYSHCN, family-centered care,
and the role of care coordination [7]. Thus, many of the aspects
of the AAP medical home curriculum dealing with disability
and rehabilitation needs could benefit from the sharing of the
knowledge and experience of PM&R faculty with pediatric
residents during their training.

Limitations

Several limitations to this longitudinal nationwide survey
process over an 11 year period were identified and include
the use of a non-validated questionnaire designed by the
research team and the small number of PM&R program
director respondents in 2010 and 1999 who actually reported
involvement with the pediatric residency program. The
relatively small sample size may limit the data interpretation
since small numbers may lead to larger perceived variation
in the responses which fail to achieve statistical significance.
Of course, like many surveys, the self-reported nature of
the responses without any external process to confirm the
accuracy of the data reported may lend itself to a certain
amount of social desirability bias in the form of providing
answers that serve to minimize negative information related
to the program while exaggerating or embellishing perceived
positive responses related to one’s program.

Conclusion

In summary, only a handful of programs appear to formally
involve PM&R faculty in the training of pediatric residents on
disabilities and rehabilitation. Those PM&R program directors
that do provide formal training to pediatric residents don’t
think that the training time is adequate to meet the task and the
large majority don’t have a formal curriculum from which to
deliver and then evaluate the training. Thus great opportunity
remains in strengthening the collaboration between PM&R
and pediatric residency programs to meet the training needs
of the next generation of pediatricians who will be called upon
to increasingly care for children with medical complexity who
will certainly have rehabilitation needs.
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