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Background: Reflection is important in the professional practice of medicine, and analyses of trainees’ 
reflection papers have been utilized to evaluate training outcomes. This study was to determine the degree of 
reflection of residents completing the developmental-behavioral pediatrics (DBP) rotation, which provides 
a high degree of interprofessional and family-centered experiences. We sought to explore whether level of 
reflection was correlated with timing of the rotation [earlier or later in training year, before or since the 
coronavirus disease 2019 (COVID-19) pandemic].
Methods: This retrospective study included deidentified reflection statements of Pediatrics (Peds) and 
Medicine-Pediatrics (Med-Peds) residents after their DBP rotation from 2017–2021. Level of reflection 
for each of four categories of prompts, leadership, interdisciplinary, family-centered, and equity (LIFE), 
which codifies 12 Maternal Child Health (MCH) competencies, and ideally reflect the principles of the DBP 
rotation. The prompts were coded using a five-point Castleberry rating.
Results: Thirty-six residents completed reflections, 58% completed the rotation prior to the COVID-19 
pandemic, and 44% completed the rotation early in their academic year. Mean Castleberry ratings were 
3.2 [standard deviation (SD) =0.7], 2.7 (SD =0.8), 2.6 (SD =1.0), and 2.6 (SD =0.8) for LIFE, respectively. 
Wilcoxon rank-sum tests tested differences in Castleberry ratings for each facet of the LIFE framework 
by timing of rotation vis-a-vis the COVID-19 pandemic and early or late in the training year. We found 
statistically significant lower results for interdisciplinary (I) facet of the LIFE framework in those who 
completed the rotation late in the training year (W=214.50; P=0.02).
Conclusions: Peds and Med-Peds residents reflect moderately on their DBP rotation, and more on 
leadership than other aspects integral to DBP practice. Future research is needed to compare reflections on 
the LIFE framework across different rotations, and thematic/sentiment analysis can reveal opportunities for 
guiding residents on the reflection process.
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Introduction

Reflection is important in the professional practice of 
medicine, as it encourages trainees to reframe problems, 
question assumptions, and recognize multiple perspectives 
to identify gaps in their own knowledge to enhance the 
therapeutic relationship and their clinical decisions (1). 
Analyses of trainees’ reflection papers have been utilized to 
evaluate training outcomes in various disciplines, including 
pharmacy (2) and family medicine (3). Reflection has been 
used in surgery (4) with a summary reflective statement at 
the end of each week to assess the curriculum and in family 
medicine (3) using reflective exercises each week over the 
course of a year as part of residency curriculum. Qualitative 
analysis of reflection papers often involves thematic analysis 
(2,3,5). One framework by Castleberry et al. (2) utilized 
a five-point coding scale adapted from Kember (6) to 
quantify the degree of reflection: absent, non-reflection, 
understanding, reflection, and critical reflection.

The United States (US) Accreditation Council for 
Graduate Medical Education (ACGME) for pediatrics 
requires residents to undergo one ‘educational unit’  
(4 weeks or 1 month block or a longitudinal experience) 
in developmental-behavioral pediatrics (DBP) (7). DBP 
is a pediatric subspecialty that focuses on the evaluation, 
treatment,  and management of  infants ,  chi ldren, 
and adolescents with a wide range of developmental 
and behavioral conditions. DBP has an emphasis on 
interdisciplinary practice (8), and the DBP rotation can 
often include community experiences (including schools and 
therapy centers) as well as experiences with other disciplines 
(psychology, speech-language therapy) in unidisciplinary 
or multidisciplinary formats (9). Leadership Education in 
Neurodevelopmental and Related Disabilities (LEND) is an 
interdisciplinary certificate program that provides graduate 
level training designed to improve the health and wellbeing 
of individuals with disabilities. Both DBP and LEND 
training occur under the umbrella of Maternal Child Health 
(MCH) Bureau and share many training characteristics. 
Twelve MCH Leadership Competencies, organized within 
a conceptual framework in a progression from self to wider 
community, were developed to be shared across the multiple 
MCH disciplines, unify the workforce on a common path to 
equip the MCH workforce to improve the health of MCH 
populations.

The Michigan LEND program developed a leadership 
(L), interdisciplinary (I), family-centered (F), and equity 
(E), aka LIFE framework which codifies the 12 MCH 

competencies (10) into an easy to remember and easy to 
apply structure. Table 1 shows the LIFE framework key 
questions/prompts for each of the domains used to facilitate 
reflective thinking.

Additionally, the LIFE framework and its associated 
competencies are largely consistent with ACGME 
Pediatrics Milestones (11); acknowledging the importance 
of interprofessional communication and collaboration as 
well as family-centered care. However, with its greater 
focus on leadership and equity, the LIFE framework and its 
associated competencies arguably expand on the Pediatrics 
Milestones.

At the senior author’s institution, the DBP rotation is 
a 1-month block completed usually by first year (PGY-1)  
of Pediatrics (Peds) residency, though some Medicine-
Pediatrics (Med-Peds) residents may experience the 
rotation in their 2nd year (PGY-2) for scheduling reasons. 
Residents complete clinical hours with DBP, psychology, 
unidisciplinary experiences (orthotics, audiology), and 
have the opportunity to see interdisciplinary practice 
with medically complex children in the clinics, while also 
observing community educational evaluations that employ 
multiple disciplines. With the onset of the coronavirus 
disease 2019 (COVID-19) pandemic, many of the rotation 
sites (including schools, community sites, and speech 
therapy, occupational therapy, physical therapy clinics) were 
closed or ceased allowing residents to participate due to 
social distancing rules. However apart from a brief hiatus of 
in-person care from March to May 2020, the clinical sites 
at the primary training program continued unabated. This 
served as the primary experience for the residents in that 
timeframe and included rotating with DBP, psychology, and 
the autism evaluation clinic.

At the beginning of the rotation, residents were required 
to view an introductory video that outlined the LIFE 
framework in relation to neurodevelopmental disabilities. 
At the end of the rotation, the residents are asked to reflect 
on their rotation experience using the LIFE framework 
by selecting questions from each of the content areas as it 
applies to either a clinic or community experience during 
the rotation (see Table 1). They were not provided any 
additional instructions, nor did they receive any additional 
training in reflective writing. Residents were informed 
that the reflection was not intended to be used to evaluate 
their performance during the rotation but to serve as a self-
learning activity. While degree of reflection was scored 
using Castleberry ratings, this was done after residents 
completed the rotation and was not shared with the 
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residents.
The purpose of the study was to determine the degree 

of reflection for the various LIFE categories in the Peds 
and Med-Peds residents’ reflective statements. The primary 
objective was to evaluate the extent to which residents 
reflect on the LIFE framework by reporting the depth of 
thinking of each of the four LIFE categories. A secondary 
objective was to determine whether residents have higher 
Castleberry ratings (corresponding to a higher level of 
reflection) depending on timing of the rotation (earlier or 
later in training year, or before or since the COVID-19 
pandemic). We hypothesized that those who complete 
their DBP rotation later in their training will demonstrate 
a greater level of reflection than those who complete 
the rotation earlier in their training. We hypothesized 
that residents who completed their rotation during the 
COVID-19 pandemic when many interdisciplinary sites 
were closed will have higher Castleberry ratings on equity 
but lower ratings on interdisciplinary (as a consequence 
of their limited exposure to certain experiences). We 
present the following article in accordance with the SRQR 

reporting checklist (available at https://pm.amegroups.com/
article/view/10.21037/pm-21-116/rc).

Methods

This is a retrospective study of reflection statements 
submitted by Peds and Med-Peds residents at the senior 
author’s institution, at the end of their DBP rotation. The 
study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). The Western Michigan 
University Homer Stryker M.D. School of Medicine 
Institutional Review Board (IRB#00010682) deemed the 
study exempt from full review as all data were deidentified 
and could not be linked back to the participants and 
individual consent for this retrospective analysis was waived. 
One hundred percent of eligible Peds and Med-Peds 
residents completed reflection statements from July 1, 2017, 
through March 30, 2021, and were included in the study 
with no exclusion criteria. The DBP rotation coordinator 
deidentified the original reflection statements (in paper 
or electronic form). Each reflection paper was coded for 

Table 1 LIFE prompt

Leadership Interdisciplinary Family-centered Equity

What tools can be used to avoid or 
resolve conflicts?

What is my role in 
identification, assessment, 
and treatment?

Who are the members of the family? Who is accessing/benefiting 
from our programs? Who is 
not?

What leadership strengths/styles 
can I bring to this situation?

What does each discipline 
bring to the care of a child 
and family?

What are their current roles? Who is at risk for disparate 
outcomes in the health 
system?

What strategies can I use to 
facilitate creativity, innovation, 
collaboration, and leadership?

How do disciplines interact 
as a team?

How can family strengths be built 
upon to better support the child with a 
disability?

What are barriers, differential 
impacts? What can we do to 
change that?

How can I better facilitate learning 
between the classroom and the 
workplace?

How can I more effectively 
communicate with other 
professionals on my team?

How does the family want to engage 
with professionals?

Why are some people at 
greater risk? How can we 
reach and engage them?

How can I address identified gaps 
in the service system?

How can we demonstrate 
respect for other’s 
knowledge and approach 
to a problem?

How can community resources be used 
to supplement family resources to better 
support the child?

How are our actions relevant 
to specific populations?

How can the clinician work as a team 
with other providers and the family, even 
across geographic distance?

How can we improve our 
surveillance system and build 
the ones that collect the data 
we need?

Reflection paper: expectation is for the resident to write a reflective paper based on observations in one of the clinic or community sites. 
The reflection paper should be turned in at the end of the rotation as part of the portfolio. No identifying information (e.g., child’s real 
name, identifying characteristics) should be included. As part of the reflection, answer one question from each of the four LIFE categories. 
LIFE, leadership, interdisciplinary, family-centered, and equity.

https://pm.amegroups.com/article/view/10.21037/pm-21-116/rc
https://pm.amegroups.com/article/view/10.21037/pm-21-116/rc
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level of reflection within each LIFE category using the 
Castleberry coding scheme; therefore, each reflection paper 
received four independent codes. Any “extraneous” or 
introductory reflection content had LIFE themes extracted 
for coding. Two independent coders, trained to 100% 
agreement on reflections of two medical students (not 
included in the resident analyses), rated the reflections with 
interrater agreement with a third coder ranging from 84.4–
93.7%. Remaining disagreements were resolved through 
discussion. See Table 2 for the Castleberry coding scheme.

Statistical analysis

We conducted data analysis in RStudio v.3.6.0 (Boston, MA, 
USA; 2019). Descriptive statistics for categorical variables 
included counts. Descriptive statistics for continuous 
variables included counts, percent missing data, means, 
and standard deviations (SDs). We calculated skewness and 
kurtosis values for the Castleberry ratings as the primary 
outcomes of interest. Visual inspection of histograms and 

skewness and kurtosis values suggests Castleberry ratings 
were not normally distributed. As such, non-parametric 
tests such as Wilcoxon rank-sum tests were used to test 
differences in Castleberry ratings for each facet of the LIFE 
framework by (I) those who complete the rotation before 
or after the onset of the COVID-19 pandemic and (II) 
for those who completed the rotation early or late in the 
training year (i.e., 8 Wilcoxon rank-sum tests).

Results

Thirty-six residents (25 Peds and 11 Med-Peds) completed 
the DBP rotation during the study period, 67% of whom 
were female, with 33 completing as PGY-1 and 3 as PGY-
2. There were 21 (58%) residents who completed their 
DBP rotation prior to COVID-19 (March 2020) and 16 
(44%) who completed the rotation in the first half of their 
academic year. Apart from two reflections that did not 
address the family-centered (F) component, reflections 
addressed all components of the LIFE framework, half of 

Table 2 Coding level of reflection

Level Description Example statement

0: absent Prompt was not answered N/A

1: non-reflection No elaboration on or 
explanation of the concept

Physicians play an important role in identifying gaps in service delivery

2: understanding Elaboration on or 
explanation of the concept, 
but no application to 
personal practice and no 
examples provided

In order to provide the optimum care an interdisciplinary team needs to function in 
coordination which should include a PCP, some sort of long-term adult vocational 
schooling facility and employment providers for this cohort. This will enable them to earn a 
livelihood, be independent and to become a contributing member of the society reducing 
the burden that this medical condition brings

3: reflection Connection of concepts 
to personal practice 
through examples and/or 
discussion of personal role 
in relation to prompt

Each discipline has a unique role to play in the care of a child and family. Learning starts within 
the school system where the child spends majority of his/her days. This is where vital steps 
can be taken to address the weakness and getting testing done to better provide services. For 
example, obtaining an IEP or 504 plan. These same weaknesses can be worked on even more 
by involving PT/OT and/or speech therapy. PCP and specialist can help medically to monitor 
health of the patient. All these services can help alleviate the stress on the families along with 
providing support and regiments for helping to mold (sic) their child

4: critical 
reflection

Explicit discussion of 
behavior or belief change 
related to prompt due to 
experience in the rotation

I learned a lot about interdisciplinary care by witnessing the coordination of care between 
different disciplines when attending the [name] clinic. With the number of appointments 
that these patients must attend, this model of care is one that (in my opinion) should be 
exercised in all fields of medicine, especially as pertaining to chronic illness/disease. 
Having behavioral health, orthopedic surgery, prosthetics, social work, nutrition, etc 
present at the same time was/is not only convenient for the patient, but also for the care 
providers. Not only did it help provide a comprehensive plan in a time-effective manner, 
but that it also helped in minimizing lapses in time that can occur during which errors 
can be made; period of time during which instructions can be ‘lost in transition and in 
translation’

N/A, not applicable; PCP, primary care physician; IEP, Individualized Education Program; PT/OT, physical therapy/occupational therapy.
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the reflections provided additional information.
Mean Castleberry ratings were 3.2 (SD =0.7), 2.7 

(SD =0.8), 2.6 (SD =1.0), and 2.6 (SD =0.8) for LIFE, 
respectively. All Castleberry ratings were negatively skewed 
(range, −0.8 to −1.7) and had kurtosis values of 3.0 or higher 
(range, 3.0 to 5.8).

Table 3 shows the results of Wilcoxon rank-sum tests 
where the difference in Castleberry ratings for each facet 
of the LIFE framework were tested by variables reflecting 
pre/post-COVID-19 completion of the rotation and early/
late in the training year completion of the rotation. Results 
suggest there were no differences in Castleberry ratings 
between those who completed the rotation before and after 
the onset of the COVID-19 pandemic. Results suggest 
residents who completed the rotation late in the training 
year had lower Castleberry ratings for the interdisciplinary 
(I) facet of the LIFE framework (W=214.50; P=0.02). There 

were no differences between residents who completed 
the rotation early versus late in the training year on other 
aspects of the LIFE framework.

Discussion

This study of residents’ reflections at the end of their DBP 
rotation revealed that the degree of reflection was highest 
for leadership (L) amongst the four components of the 
LIFE framework. This is likely because the coding scheme 
defined reflection based on the degree to which personal 
insight and practice application were incorporated into 
the response. Many of the leadership (L) prompts were 
specifically related to the residents’ personal role, whereas 
the interdisciplinary (I), family-centered (F), and equity 
(E) prompts were often focused on aspects outside of the 
residents’ direct role, such as systems-level considerations. 

Table 3 Wilcoxon rank-sum test of Castleberry ratings by timing of DBP rotation

LIFE category N M SD W P

Leadership

 Pre-COVID-19 21 3.19 0.60 – –

 Post-COVID-19 15 3.20 0.86 146.50 0.70

 Early 16 3.38 0.50 – –

 Late 20 3.05 0.83 192.00 0.26

Interdisciplinary

 Pre-COVID-19 21 2.86 0.57 – –

 Post-COVID-19 15 2.53 1.06 176.40 0.43

 Early 16 3.06 0.25 – –

 Late 20 2.45 1.00 214.50 0.02*

Family-centered

 Pre-COVID-19 21 2.48 1.03 – –

 Post-COVID-19 15 2.73 0.96 129.00 0.32

 Early 16 2.81 0.66 – –

 Late 20 2.40 1.19 190.50 0.29

Equity

 Pre-COVID-19 21 2.62 0.81 – –

 Post-COVID-19 15 2.67 0.82 148.00 0.75

 Early 16 2.88 0.50 – –

 Late 20 2.45 0.95 200.50 0.15

*, P<0.05. DBP, developmental-behavioral pediatrics; COVID-19, coronavirus disease 2019; N, number; M, mean; SD, standard deviation; 
W, test statistic for Wilcoxon rank-sum test; P, P value associated with the test statistic.
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Previous research has shown that the order in which 
questions are asked can influence participant responding 
on later questions (12); earlier questions can cause either 
an assimilation effect (responding more similarly to the 
first question) or a contrast effect (responding less similarly 
to the first question). Given that L prompts were first, 
and reflections on leadership were significantly higher 
than reflections on the three other LIFE components, it 
is possible that there was a contrast effect due to the order 
of the prompts. Residents had no significant difference in 
the degree in reflection along any of the LIFE components 
related to the COVID-19 pandemic period and were 
significantly different only for interdisciplinary (I) reflection 
being higher earlier in their training compared to later. 
One possible reason for this is that the DBP rotation is 
likely the earliest exposure to interdisciplinary practice and 
the novelty thus prompted residents to higher degree of 
reflection. As the training year goes on, it is possible that 
residents have greater appreciation for family centeredness 
and equity. An important implication for training is that 
reflection should be encouraged for rotations beyond DBP 
and implicit instruction provided on reflection strategies. 
Previous studies with Peds residents’ comments after their 
Adolescent Medicine rotation similarly articulated taking 
on a professional role and achieving self-awareness (13). 
Future directions could involve comparisons of reflections 
following DBP and other rotations along the LIFE themes, 
as well as determining if the sequence of other rotations 
with a high degree of interdisciplinary care (such as 
Adolescent Medicine) impact the degree of reflection on 
this area.

Residents had a choice between five to eight prompt 
questions per each LIFE component, and the prompt 
question selected could have potentially influenced their 
degree of reflection, based on the wording and the focus of 
the question. Previous research suggests that when given 
a choice between multiple prompts, people choose the 
prompts which are most clear, interesting, relatable, and 
eliciting of strong emotions (14). Additionally, participants 
tend to opt for prompts related to topics that are more 
specific and that they are more knowledgeable about 
and have stronger feelings about (15). It is heartening 
to note that in the sample of residents there was no 
difference in their reflections along the LIFE framework 
due to the pandemic. However, this was a small sample 
and the medical DBP and psychology experiences were 
generally uninterrupted during this time, which could 
account for some of the responses. There is concern about 

the impact of the pandemic on resident education in  
general (16); and little is known about the impact of 
COVID-19 on DBP resident education, particularly with 
closure of interprofessional and community experiences, 
and transition of many clinics to virtual. While the impact 
of telehealth for DBP training during COVID-19 is being 
explored (17), more investigation is needed around the 
impact of COVID-19 in general on DBP education, both at 
a resident and fellow level.

Reflective writing can be evaluated both qualitatively 
and quantitatively to assess both the depth and breadth of 
reflection. Reflection in clinical medicine helps to sharpen 
awareness of the multiple dimensions of the patient-
physician relationship and fosters physicians’ abilities 
to acknowledge, identify, and express their strengths, 
vulnerabilities, limitations, errors, and areas of growth (3). 
Reflective writing is important to independent learning 
and learner autonomy, with the opportunity to be mindful 
learners (18). Faculty can play a key role in facilitating 
residents in the reflective process, though this might 
require the former to undergo development through faculty 
development to understand the theory and application of 
the reflective process (1). In our study, resident reflections 
were used not to evaluate resident performance, but to 
facilitate discussion and feedback with the DBP specialist 
who headed the rotation. Reflection can be a tool that can 
clarify professional values and help learners process complex 
subject matter (19), such as the DBP rotation content.

Limitations of our study include data from a single 
residency program in a small Midwestern city that conducts 
DBP rotation primarily in the first year of residency. As 
such, it may not be representative of all residency programs 
of all sizes and experiences across the US. Residents were 
not specifically trained in the creative or technical writing 
process for reflective statements; receiving (or not) training 
could be a covariate in analysis in future studies. For 
this preliminary study, we did not conduct thematic and 
sentiment analysis on the reflective statements. We could 
also use open-ended prompts such as, ‘discuss what you 
have learned related to leadership (L), interdisciplinary (I), 
family-centered (F), and equity (E) concepts during your 
rotation’ to allow for a more naturalistic analysis of themes 
that emerge within each domain. However we did use 
specific example prompts to encourage critical thinking, 
as recommended when reflective thinking is not explicitly 
taught (1).

This study lays the groundwork for broader use of the 
structure of the LIFE framework in all aspects of Peds and 
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Med-Peds education, particularly given that it expands on 
the ACGME Pediatrics Milestones. We hoped to show 
feasibility of a reflective approach and analysis, to identify 
gaps in perception that can be addressed through pedagogical 
or experiential learning before or during the rotation for 
subsequent residents. Future research should compare 
reflections along the LIFE framework across different 
rotations and thematic and sentiment analysis can reveal 
opportunities for guiding residents on the reflection process.

Conclusions

Our study showed that reflection analysis can be feasibly 
used with residents on a pediatric subspecialty rotation. 
Peds and Med-Peds residents reflect on their DBP rotation 
to a moderately high degree, particularly on their own 
role or leadership (L) in the LIFE framework. There 
was no difference in reflection related to the COVID-19 
pandemic, though residents rotating early in their training 
year reflected on interdisciplinary (I) principles to a greater 
degree.
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