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Abstract - Objective: To assess the impact of a 6-hour pediatric resuscitation curriculum on the 
comfort levels of resident physicians’ evaluation and treatment of crit ically ill pediatric patients.  
Methods: An evaluation instrument assessed resident comfort levels, measured on a seven digit 
Likert scale ranging from significantly uncomfortable to significantly comfortable, in 13 areas of 
pediatric resuscitation. To complete the curriculum, residents had to demonstrate proficiency in 
knowledge and procedural skills during mock resuscitation scenarios and on both written and oral 
examinations.  
Results: Thirty-one residents participated in the study: 51.6% were pediatric, 12.9% were medi-
cine/pediatric and 35.5% were emergency medicine residents. Participants in the curriculum had 
little previous experience with pediatric resuscitation (83% had been involved in five or fewer pe-
diatric resuscitations). In all 13 areas of pediatric resuscitation tested, residents reported improve-
ment in comfort levels following the course (p<0.002; Wilcoxon Signed Rank Tests).  The most 
significant changes were observed for the following items: resuscitation of pulseless arrest, per-
formance of cardioversion and defibrillation, performance of intraosseous needle insertion, and 
drug selection and dosing for rapid sequence intubation.  Fewer than 48% of learners rated them-
selves as comfortable in these areas prior to training, but after completion, more than 80% rated 
themselves in the comfortable range. All residents but one received passing scores on their written 
examinations (97%).  During the mock resuscitation scenarios and oral examination, 100% of the 
residents were assessed to have ‘completely’ met the learning objectives and crit ical actions  
Conclusion: Implementation of a pediatric resuscitation curriculum improves pediatric and emer-
gency medicine residents’ comfort with the evaluation and treatment of critically ill pediatric pa-
tients.  This curriculum can be used in residency training to document the acquisition of core com-
petencies, knowledge and procedural skills needed for the evaluation and treatment of the crit i-
cally ill child. The results reported in this study support using this model of instructional design to 
implement educational strategies, which will meet the requirements of graduate education. 
 
Key Words:  Education, Medical, Graduate / * methods, Internship and Residency / * methods, 
Medical Staff, Hospital / * education, Pediatrics / * education, Resuscitation / * education, Teach-
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 An effective team response to acute pediatric 
life-threatening situations requires experience, prac-
tice, self-confidence, and knowledge.  However, in 
many areas of the country medical professionals have 
limited contact with unstable pediatric patients.1-7  
This can be attributed to factors which have de-
creased infant and childhood mortality such as im-
proved anticipatory guidance and preventive medi-
cine, as well as a trend of regionalization of pediatric 
care into tertiary care centers.8,9  Pediatric and eme r-

gency medicine residents routinely have clinical rota-
tions in pediatric emergency and critical care and 
receive training in pediatric advanced life support.10-

13  Despite this training, they often express a lack of 
confidence in dealing with acute emergencies and a 
significant proportion demonstrate poor critical care 
procedural skills. 14-17  Additionally, recent trends in 
pediatric training have emphasized increased levels 
of resident supervision, which may further decrease a 
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resident’s experience with the direct and independent 
care of the critically-ill child.14,17-19   
 
 To meet the obligations of resident education 
while at the same time providing sufficient supervi-
sion and quality patient care, residency review com-
mittees have required that training programs evaluate 
and certify that their trainees attain specific core 
competencies.11,20   This includes competency in pe-
diatric critical care and emergencies.  Appropriate 
supervision is necessary for quality pediatric care and 
education.  However, it presents challenges for the 
educator seeking to give resident physicians experi-
ence and comfort with the ability to independently 
handle a critical situation.13   

 
 Pediatric mock resuscitations have been used in 
many institutions as a method to train health care 
providers, but there have been few studies to estab-
lish their utility or define effective teaching tech-
niques.14,21,22  Educators seeking to establish comp e-
tency-based teaching curriculums would benefit from 
access to the materials and methods of proven exis t-
ing programs.  In 1999, we developed a pediatric 
resuscitation curriculum utilizing principles of in-
structional design aimed specifically at the adult 
learner.  The pediatric resuscitation curriculum was 
developed following the Instructional Systems De-
sign (ISD) Model. 23-26   This model of instructional 
design involves defining a set of learning objectives 
that are based upon established curriculum goals or 
core competencies defined by the residency.  Evalua-
tion procedures are selected which best assess the 
acquisition of each learning objective.   The goal was 
to provide instruction in management of life threaten-
ing situations, utilizing a variety of teaching tech-
niques.  The objective of this study was to assess the 
impact of this six hour pediatric resuscitation curricu-
lum on a resident’s comfort in the evaluation and 
treatment of critically ill pediatric patients.  
 
Methods  
 
 Study Design - The study was conducted retro-
spectively in conjunction with the evaluation of an 
educational intervention using a consecutive sample 
of residents rotating through the Pediatric Emergency 
Medicine Service. The study was approved by the St. 
Vincent Mercy Medical Center Institutional Review 
Board. Primary outcomes measures were pre- and 
post- intervention comfort levels in thirteen areas of 
pediatric resuscitation.    
 
 Study Setting and Population - Participants 
included a consecutive sample of pediatric, combined 
medicine/pediatric and emergency medicine residents 

that were participating in an established pediatric 
resuscitation curriculum from July, 2001 to June, 
2002 at St. Vincent Mercy Medical Center.  This is a 
community based, tertiary care referral center with an 
annual ED volume of greater than 70,000 visits per 
year, 25% of which are pediatric patients.  All resi-
dent’s participating in the study had taken a pediatric 
advanced life support course within the previous two 
years. 
 
 Study Protocol  - At their pre -intervention as-
sessment, residents anonymously indicated their 
comfort levels in performing 13 areas of pediatric 
resuscitation.  They then participated in a structured 
curriculum that included didactics, hands-on demo n-
strations and mock resuscitation scenarios (Table 1). 
Each resident was required to demonstrate key pro-
cedural skills for pediatric resuscitation before con-
tinuing with mock resuscitation scenarios.  During 
the simulated resuscitations, the students had the op-
portunity to take both the roles of leader and partic i-
pant.  The scenarios were designed to test the stu-
dent’s knowledge of both the factual knowledge and 
procedure oriented learning objectives (Table 2) 
while working with a specific clinical encounter. Af-
ter receiving the educational training, each participant 
was required to take a knowledge-based multiple 
choice test on pediatric resuscitation.  Finally, each 
participant was evaluated on their knowledge of both 
the knowledge and procedural learning objectives via 
an oral examation.  For post-intervention assessment 
residents evaluated their comfort level in each of the 
13 pediatric resuscitation areas and the degree of ef-
fectiveness for each of the four educational methods 
(didactic lectures, procedural demonstration, mock 
code scenarios, oral exam) in helping them learn the 
objectives.   Pre-intervention assessments were re-
corded on the first day of the monthly rotation in pe-
diatric emergency medicine.  The curriculum was 
given during the first 2 weeks of the rotation and 
post-intervention assessments, oral and written ex-
aminations were conducted during the last week of 
the monthly rotation. 
 
 Measurements  - Data from the seven-digit 
Likert scale (from ‘Significantly Uncomfortable’ to 
‘Significantly Comfortable’ with a ‘Neutral’ mid-
scale) was collected at pre- and post-intervention 
asses sments in each of the following thirteen areas of 
pediatric resuscitation: the ability to both lead and 
participate in the resuscitation of a critically-ill pedi-
atric patient; resuscitation of respiratory failure re-
quiring airway management; resuscitation of shock 
requiring fluid resuscitation; resuscitation of puls e-
less arrest (asystole); resuscitation of bradycardia 
with hypotension;  evaluation and management of 
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selected dysrhythmias (supraventricular tachycardia 
and ventricular fibrillation); performance of bag-
valve-mask ventilation with and without chest com-
pressions utilizing properly sized equipment and 
proper technique; performance of endotracheal intu-
bation with rapid-sequence-induction utilizing prop-
erly sized equipment and proper technique;  perform-
ance of intraosseous needle insertion utilizing prop-
erly sized equipment and technique; performance of 
synchronized cardioversion and asynchronized defi-
brillation of unstable cardiac dysrhythmias;  selection 

and dosing of drug regimens used for rapid sequence 
induction for intubation; correct usage of a length 
based resuscitation tape;  and termination of resusci-
tative efforts.  Data from a four-digit Likert scale 
(significant, moderate, minimal, insignificant) was 
collected at the post-intervention assessment to de-
termine the degree of effectiveness for each of the 
four educational methods (didactic lectures, demo n-
stration of key pediatric procedural skills, mock re-
suscitation scenarios, oral exam) in helping residents 
learn the objectives. An objective measure of knowl-

Table 1:  Pediatric Resuscitation Curriculum 
 

1. Two Didactic Lectures 
a. Cases in Pediatric Resuscitation 

i. Provides a format to the approach and treatment of the critically ill pediatric 
patient. 

ii. Reviews the basics of Pediatric Airway Management and Cardiopulmonary 
resuscitation utilizing a case-based format. 

iii. Reviews the common complications that occur during resuscitation 
iv. Introduces a system for determining equipment selection and drug-dosing 

for pediatric patients (length-based pediatric resuscitation tape) 
b. Pediatric Airway Management 

i. Expands upon the preceding lecture (Cases in Pediatric Resuscitation) con-
centrating upon the techniques of Bag-Valve-Mask Ventilation, and En-
dotracheal Intubation utilizing Rapid Sequence Induction. 

ii. Covers drugs used in rapid sequence induction 
2. Assigned readings from variety of sources covering the Learning Objectives including 

self-assessment mu ltiple choice questions  
3. Instructor Demonstrations 

a. Four key procedural skills are taught to residents (Initial Instructor demonstra-
tion of skill with Learner demonstrating proficiency prior to mock resuscitation 
i. Bag-Valve-Mask Ventilation with and without Chest Compressions 

ii. Endotracheal Intubation with Rapid Sequence Induction 
iii. Intraosseous Needle Insertion. 
iv. Correct selection of pediatric resuscitation equipment and drug-dosing util-

izing a length–based  pediatric resuscitation tape 
4. Pediatric Mock Resuscitation 

a. Scenario-based Pediatric Mock-Code situations utilizing mock-code manikins 
and resuscitation equipment. 

b. Each resident takes turn as both “leader” and “participant” in the resuscitation 
team. 

c. Resident and instructor feedback elicited after each case 
5. Evaluation Tools  

a. Written multiple choice question test 
i. Questions taken from lectures and assigned reading 

b. Oral Exam 
i. Scenario-based Pediatric Mock-code situation without manikins or resusci-

tation equipment. 
ii. Each resident sits one-on-one with the instruction and reviews in-depth a re-

suscitation situation. 
c. Written and verbal feedback given to and elicited from resident following oral 

exam and mock resuscitation 
d. Written evaluations by resident’s of course effectiveness and self-assessment of 

confidence and knowledge 
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edge was documented as a passing score on the writ-
ten exam (80% of questions answered correctly on a 
multiple choice test).  Additional objective measures 
of performance included a final evaluation of each 
resident’s ability to fulfill the stated learning objec-
tives (Table 2) during their participation in the mock 
code scenarios as well as an assessment of their abil-
ity to successfully perform all critical actions in the 
oral examination.  Residents were scored on whether 
they ‘completely’, ‘partially’, or ‘poorly’ achieved 
each learning objective. 
 
 Data Analysis - Paired pre- and post-
intervention comfort responses were analyzed using 
the Wilcoxon Sum Ranks Tests.  Sign tests were used 
for comparing effectiveness between educational 
methods.  Fisher’s exact tests were used to compare 
the number of residents with previous experience for 
each of the 13 pediatric resuscitation areas with type 
of resident (emergency medicine versus pediatric and 
medicine/pediatric residents).  A Mann Whitney U 
test was used to assess the difference in the total 
number of pediatric resuscitation areas of previous 
experience with type of resident.  Pearson correla-
tions were calculated to compare 1) amount of previ-
ous experience and pre-intervention comfort levels 
for each of the 13 areas, and 2) year of residency and 
number of areas with previous experience. Cron-
bach’s alpha was calculated to assess the internal 
consistency of the 13-item comfort scale.  All analy-
ses were conducted using SPSS/PC 11.5 (SPSS, Inc., 
Chicago, IL).    

Results 
 
 All residents who rotated in pediatric emergency 
medicine from July, 2001 to June, 2002 participated 
in the pediatric resuscitation curriculum.  No resident 
refused to participate or failed to complete the cur-
riculum.  A total of 31 residents completed the pedi-
atric resuscitation curriculum and participated in this 
study.  Twenty (64.5%) were either pediatric or 
medicine/pediatric (P) and the remaining 11 (35.5%) 
were emergency medicine (EM) residents.  Seventeen 
(54.8%) were in their first year, nine (29%) in their 
second, and five (16.1%) in their third year of resi-
dency.  While the study population represented a mix 
of training programs (pediatric, combined medicine-
pediatrics, and emergency medicine), all residents 
were fairly homogenous in previous experience with 
pediatric resuscitation.  The majority had little prior 
direct exposure to critically-ill pediatric patients and 
there was no relationship between reported experi-
ence and either type of residency or year of resi-
dency.  Eighty-three percent had been directly in-
volved in fewer than five pediatric resuscitations.  Of 
the 30 residents reporting their previous experience, 
two residents indicated no previous experience in any 
of the areas and two residents reported experience in 
all 13 areas (median = 9 areas of previous experi-
ence).  There was no relationship between the num-
ber of areas of reported experience and either type of 
residency (emergency medicine versus pediatric) or 
year of residency.  Emergency medicine residents 
were more likely to have reported experience in 

Table 2:  Learning Objectives 
 

1. Demonstrate the ability to both lead and participate as part of a health care-team in 
the resuscitation of a critically-ill pediatric patient presenting in one of the fo l-
lowing conditions: 
a. Respiratory failure requiring Airway Management 
b. Shock requiring fluid resuscitation 
c. Pulseless Arrest 
d. Bradycardia with hypotension 

 
2. Demonstrate the ability to perform Key Critical Procedures necessary in the resus-

citation of a crit ically-ill pediatric patient 
a. Bag-Valve-Mask Ventilation with and without chest compressions utiliz-

ing properly sized equipment and proper technique. 
b. Endotracheal intubation with Rapid-Sequence-Induction utilizing prop-

erly sized equipment and proper technique. 
c. Intraosseous needle insertion utilizing properly sized equipment and 

technique. 
d. Correct selection of pediatric resuscitation equipment and drug-dosing 

utilizing a length-based resuscitation tape 
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equipment sizing using a length-based pediatric re-
suscitation tape than the pediatric residents (EM = 
80%, P = 0%, Fisher’s exact test p < 0.001).  The 
different residency groups did not differ in experi-
ence for any of the remaining 12 areas. There was an 
association between previous experience and the pre-
intervention comfort levels for eleven of the thirteen 
pediatric resuscitation areas with significant correla-
tions ranging from 0.38 to 0.68 (p < 0.04).  The cor-
relation between experience and pre-intervention 
comfort level was not significant for ‘resuscitation of 
respiratory failure requiring airway management’  (r 
= 0.32, p <0.09) and ‘resuscitation of shock requiring 
fluid resuscitation’ (r = 0.30, p <0.12).     
 
 The thirteen areas of pediatric resuscitation stud-
ied comprised the breadth of topics covered during 
the pediatric resuscitation curriculum, providing evi-
dence of content validity for the areas evaluated.  In 
addition, significant correlations between pre-

intervention comfort assessments and their previous 
experience in the respective area provides concurrent 
validity evidence for these comfort levels.   Residents 
reported an increase in comfort in both their knowl-
edge and procedural skills in all areas studied (Table 
3), demonstrated by the significant Wilcoxon Signed 

Ranks test results.  There was high internal consis-
tency (a =0.95) for the 13-item comfort assessment 
based on the residents’ pre-intervention responses.  
Before training more than 80% of the residents were 
comfortable in performing only one of the 13 areas, 
bag-valve-mask ventilation (83.9%).  Only 35.5% 
were comfortable performing cardiover-
sion/defibrillation.  After the course, 80% or more of 
the residents were comfortable in performing every 
aspect of pediatric resuscitation except having the 
ability to lead a resuscitation (77.4%).     All residents 
but one received passing scores on their written ex-
aminations (97%).  During the mock resuscitation 
scenarios and final oral examination, all residents 
who participated in the course were scored on 
whether they ‘completely’, ‘partially’, or ‘poorly’ 
achieved each learning objective and critical action.  
100% of the residents were assessed to have ‘com-
pletely’ met the learning objectives and critical ac-
tions  

 The majority of residents indicated that all four 
educational techniques utilized were ‘significant’ in 
their effectiveness in helping them learn the objec-
tives: didactic lectures (71%), demonstration of key 
pediatric procedural skills (87%), mock resuscitation 
scenarios (97%), and oral exam (74%).  Comparisons 

Table 3:  A Comparison Between Pre- and Post-intervention Levels of Comfort in Per-
forming Key Aspects of Pediatric Resuscitation 

 
 Per cent of Residents   
 Comfortable   
 Pre-training     Post-training Z∗  P 
Ability to lead a resuscitation 51.6 77.4 4.88 <0.001 
Resuscitation of respiratory failure  
   requiring airway management 61.3 83.9 3.68 <0.001 
Resuscitation of shock requiring  
   fluid resuscitation 74.2 87.1 4.42 <0.001 
Resuscitation of pulseless arrest 48.4 80.6 4.53 <0.001 
Resuscitation of bradycardia  
   with hypotension 54.8 80.0 4.36 <0.001 
Resuscitation of cardiac dysrhythmias 45.2 80.6 3.97 <0.001 
Performance of bag-valve-mask  
   ventilation 83.9 100.0 3.16 <0.001 
Performance of endotracheal intubation 71.0 90.3 4.27 <0.001 
Performance of intraosseous needle insertion 45.2 80.0 4.27 <0.001 
Performance of cardioversion/defibrillation 35.5 80.6 4.45 <0.001 
Drug selection and dosing for RSIΨ 43.3 83.9 4.25 <0.001 
Correct usage of a length based  
    resuscitation tape 67.7 100.0 4.76 <0.001 
Termination of resuscitation efforts 54.8 80.6 3.27 <0.002 
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of effectiveness ratings between each of the educa-
tional methods indicated that residents rated the mock 
resuscitation scenarios as more effective than didactic 
lectures (p < 0.008) and oral exam (p < 0.04).  The 
remaining educational methods did not differ in ef-
fectiveness for these residents. While didactic lec-
tures were felt to be effective, it is interesting to note 
that a significant percentage of learners felt that the 
teaching strategies that encourage active participation 
and feedback were more effective in acquiring resus-
citation knowledge and skill. 
 
Discussion 
 
 Expertise and comfort in dealing with life-
threatening situations is gained through knowledge, 
experience, and feedback on performance. 1-3,14,27  
Historically, residents training in pediatrics or emer-
gency medicine gained much of their experience in 
resuscitation through direct exposure.  However, 
studies show that most finish their graduate education 
without attaining sufficient knowledge and experi-
ence with the procedures and approach to the criti-
cally-ill child.12,15-17,19,28  A well-structured pediatric 
resuscitation curriculum helps residents gain exper-
tise by simulating the critically ill child and allowing 
the health care provider gain experience prior to the 
actual event of a pediatric emergency.  This study 
measures the effectiveness of this type of training by 
assessing whether it succeeds in increasing a resi-
dent’s comfort in their knowledge and procedural 
skills.  We choose to assess comfort levels as the 
primary outcome measurement since it had been kept 
confidential and blinded during the course of instruc-
tion.  The validity of the measurement scale was as-
sessed by correlating pre-intervention comfort levels 
with a resident’s prior experience in each of the areas 
of pediatric resuscitation.  Residents with less experi-
ence in each area ranked themselves as less comfort-
able in that aspect of resuscitation.  Residents who 
are more comfortable with pediatric life and death 
issues are less likely to avoid these situations, and are 
more likely to gain the experience and expertis e to 
manage the critically ill child.29  
 
 Few studies have evaluated the impact of dedi-
cated instruction in pediatric resuscitation on the con-
fidence, knowledge, or skills of residents training in 
pediatrics or emergency medicine.   Capelle and Paul 
conducted mock codes with pediatric residents during 
their ward rotation.14  They compared residents who 
participated in the codes with those who did not (their 
control group).  A survey assessing level of training, 
previous experience, and level of confidence in man-
aging specific problems encountered in code situa-
tions was administered before and after the interven-

tion.  Their mock code program did not contain di-
dactics, assigned reading, or specific evaluation pro-
cedures to document knowledge or procedural skills.  
Residents who participated in the resuscitation sce-
narios demonstrated an improvement in confidence in 
their ability to supervise a code, obtain IV access, and 
intubate during a medical emergency.  They con-
cluded that residency programs are not currently 
meeting the educational and confidence needs of pe-
diatric residents.  Nadel, et al studied the impact of a 
structured curriculum which included didactics, skill 
practice stations, and mock resuscitations.22  Resi-
dents who went through the curriculum had improved 
fund of knowledge, technical skills, and confidence 
in their leadership role when compared to residents 
who did not take the course.  Our study confirms the 
conclusions of these prior studies and expands on the 
number and variety of resuscitation-related knowl-
edge and skills evaluated.  The curriculum used in 
this study can serve as a model for educators wishing 
to establish competency-based resuscitation courses 
that meet residency standards requiring documenta-
tion of key competencies, knowledge and procedural 
skills.  
 
 The pediatric resuscitation curriculum was de-
veloped following the Instructional Systems Design 
(ISD) Model.  This concept of designing instruction 
for adult learners dates back to efforts of psycholo-
gists during World War II to develop effective proce-
dures for training military personnel in the shortest 
time possible.23-26    The results reported in this study 
represent a part of the self-evaluation process of ISD 
and are  the first to evaluate this model as an effective 
method of developing instruction aimed at teaching 
competency to in pediatric resuscitation.  The process 
of instructional design involves defining a set of 
learning objectives that are based upon established 
curriculum goals or core competencies defined by the 
residency.  Evaluation procedures are selected which 
best assess the acquisition of each learning objective.  
As an example, a learning objective requiring acqui-
sition of specific points of factual knowledge might 
be tested with a simple multiple-choice question, 
while a procedural learning objective such as intraos-
seous needle placement is best evaluated via skill 
demonstration.  Instructional strategies are developed 
only after the learning objectives and evaluation pro-
cedures are defined.  These may include a variety of 
teaching techniques (slide presentation lecture, pro-
cedure demonstration, simulated patient encounters) 
and should focus on specific learning objectives.  The 
effectiveness of the instruction is evaluated both by 
how well the residents succeed in attaining the learn-
ing objectives and by having the residents give feed-
back regarding the effectiveness of curriculum.   
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Course instruction is revised based upon this evalua-
tion process until the instruction reaches the desired 
standards of quality.  The entire process is geared 
toward acquisition of a teaching strategy that is effec-
tive and can objectively evaluate a resident’s acquis i-
tion of the learning objective.   
 
Limitations and Future Questions 
 
 The measures of resident performance reported 
in the study, while sufficient to show competency 
following completion of the course, do not document 
improvement directly attributable to course instruc-
tion.  Inclusion of a pre-course written examination 
and assessment of procedural skills would have sup-
plied stronger objective evidence of improved 
knowledge and procedural skills.  Due to the struc-
ture of the curriculum, it would have been difficult to 
collect blinded data on demonstrated performance 
during mock resuscitation scenarios or oral examina-
tions.  Other than the written examination, measures 
of proficiency were based upon the instructor’s sub-
jective assessment of an individual’s achievement 
during the scenarios, and so may be subject to re-
porter bias.  Use of checklists would have more pre-
cisely document procedural expertise than the evalua-
tion methods used in the study.   
 
 While each resident’s pre- and post-intervention 
assessments were kept strictly confidential, the proc-
ess of instructional design requires that the teaching 
strategy be continually reevaluated and improved 
based upon resident feedback and an objective 
evaluation of its effectiveness.  We made every at-
tempt to keep the instructors blinded to the results of 
the self-assessments, but we could not blind them 
from the other evaluation tools used in the curricu-
lum, nor could we inhibit the continual two-way 
feedback that is an important part of this teaching 
strategy.  For these reasons, it was impossible to re-
main completely blinded to the learner’s self-
perceived comfort levels, since this was often appar-
ent by their demonstrated performance on the other 
evaluation methods.  Nevertheless, the students were 
encouraged to answer the confidential self-
evaluations carefully and honestly and were assured 
that their responses would have no bearing on their 
final evaluations.  The structure and content of the 
curriculum was developed for a defined group of 
learners.  It’s applicability to other health-care per-
sonnel of varying level and specialty is uncertain.  
Adaptation of the teaching methods reported in this 
study should be tailored to each individual group. 
 
 Research has not proven that improving a physi-
cian’s comfort in pediatric resuscitation through 

simulated patient encounters will translate to im-
proved performance in actual resuscitations.  It would 
be valuable to evaluate whether a resuscitation pro-
gram results in any improvement in performance in 
actual resuscitations.  A further limitation of our 
study is that it was not designed to evaluate retention 
of knowledge, procedural skills or confidence follow-
ing completion of the course.  Previous studies have 
shown that participants in advanced life support 
courses have significant deterioration of their skills 
and knowledge over time, returning to pre-training 
levels within 1 year.30-33  This would support the 
premise that a resuscitation program must be on go-
ing in order to be effective, but the exact timing and 
content of follow-up “refresher” mock resuscitations 
is currently undefined.   
 
Conclusions 
 
 Implementation of a pediatric resuscitation cur-
riculum improves pediatric and emergency medicine 
residents’ comfort with the evaluation and treatment 
of critically ill pediatric patients.  This curriculum 
can be used in residency training to document the 
acquisition of core competencies, knowledge and 
procedural skills needed for the evaluation and treat-
ment of the critically ill child. The results reported in 
this study support using this model of instructional 
design to implement educational strategies, which 
will meet the requirements of graduate education.  
 
Acknowledgements 
 
Abstract presentations of this data: 
 
SAEM Midwest Regional Meeting, 9/13/02, Toledo, 
Ohio 
SAEM National Convention, 5/27/03,  Boston, MA  
 
 References 
 
 1. Emergency Cardiac Care Committee and Sub-

committee and Subcommittees, American 
Heart Association. International Guidelines 
2000 for CPR and ECC. Pediatric Basic Life 
Support. Circulation 2000;102(suppl I):1253-
1290 

 
 2. Maibach EW, Schieber RA, Carroll MF. Self-

efficacy in pediatric resuscitation:  implica-
tions for education and performance. Pediat-
rics 1996;97:94-99 

 
 3. Schull MJ, Ferris LE, Tu JV, et al. Problems 

for clinical judgement: thinking clearly in an 
emergency. CMAJ 2001;164:1170-1175 



Dobson JV, Brancati DS, Nagel R. Pediatric resuscitation: Med Educ Online [serial online] 2003;8:15. Available from 
Evaluation of a clinical curriculum http://www.med-ed-online.org   

 8 

 
 4. Richman PB, Nashed AH. The etiology of 

cardiac arrest in children and young adults:  
special considerations for ED management.  
Am J Emerg Med 1999;17:264-270 

 
 5. Sirbaugh PE, Pepe PE, Shook JE, et al.  A 

prospective, population based study of demo-
graphics, epidemiology, management, and 
outcome of out-of-hospital cardiopulmonary 
arrest.  Ann Emerg Med 1999;33:174-184 

 6. Patterson MD.  Resuscitation update for the 
pediatrician.  Ped Clin North Am  1999; 
46:1285-1303 

 
 7. Young KD, Seidel JS. Pediatric cardiopul-

monary resuscitation:  a collective review.  
Ann Emerg Med 1999;33:195-205 

 
 8. Hoekelman RA, Pless IB.  Decline in mortality 

among young americans during the 20th cen-
tury: prospects for reaching national mortality 
reduction goals for 1990. Pediatrics 
1988;82:582-595 

 
 9. Chameides L.  CPR challenges in pediatrics.  

Ann Emerg Med 1993;22:388-392 
 
 10. Trainor JL, Krug SE. The training of pediatric 

residents in the care of acutely ill and injured 
children. Arch Pediatr Adolesc Med 
2000:154:1154-1159 

 
 11. Mulvey HJ. Pediatric residency education. 

Pediatrics 2000;106:323-329 
 
 12. Halamek LP, Kaegi DM. Who’s teaching neo-

natal resuscitation to housestaff? Results of a 
national survey. Pediatrics 2001;107:249-255 

 
 13. Cullen EJ, Lawless ST, Nadkarni VM, et al.  

Evaluation of a pediatric intensive care resi-
dency curriculum.  Crit Care Med 
1997;11:1898-1903 

 
 14. Cappelle C, Paul RI.  Educating residents: the 

effects of a mock code program.  Resuscitation 
1996;31:107-111 

 
 15. Hayden SR, Panacek EA. Procedural comp e-

tency in emergency medicine:  the current 
range of resident experience. Acad Emerg Med 
1999;6:728-735 

 
 16. Buss PW, McCabe M, Evans RJ, et al.  A sur-

vey of basic resuscitation knowledge among 

resident paediatricians.  Arch Dis Child 
1993;68:75-78 

 
 17. Nadel FM, Lavelle JM; Fein JA, et al.  Asses s-

ing pediatric senior residents’ training in re-
suscitation: fund of knowledge, technical 
skills, and perceptions of confidence. Pediatr 
Emerg Care 2000:16(2):73-76 

 
 18. The future of pediatric education II. Organiz-

ing pediatric education to meet the needs of in-
fants, children, adolescents, and young adults 
in the 21st century.  A collaboration project of 
the pediatric community. Task Force on the 
Future of Pediatric Education.  Pediatrics 
2000;105:157-212 

 19. Del Beccaro MA, Shugerman RP. Pediatric 
Residents in the Emergency Department:  
What is their experience?  Ann Emerg Med 
1998;31:49-54 

 
 20. American Medical Association. Graduate 

Medical Education Directory: 1997-1998.  
Chicago, IL: AmericanMedical Association; 
1998:214-218 

 
 21. Bishop-Kurylo D, Masiello M.  Pediatric re-

suscitation:  development of a mock code pro-
gram and evaluation tool.  Pediatr Nurs 
1995:21(4):333-336 

 
 22. Nadel FM, Lavelle JM, Fein JA, et al.  Teach-

ing resuscitation to pediatric residents:  the ef-
fects of an intervention.  Arch Pediatr Adolesc 
Med 2000;154:1049-1054 

 
 23. McCombs BL.  The instructional systems de-

velopment (ISD) model:  A review of those 
factors critical to its successful implementa-
tion.  Educational Communications and Tech-
nology Journal 1986;34:67-81 

 
 24. Dick W, Carey L.  The Systematic Design of 

Instruction (2nd ed.)  Glenview, IL:  Scott, 
Foreman and Co mpany. 1985 

 
 25. Banathy BH.  Instructional Systems.  Be l-

maont, CA:  Lear Sieglar, Inc./Fearon.  1968 
 
 26. Gagne RM, Briggs LJ.  Principles of Instruc-

tional Design. (2nd ed.)  New York: Holt, 
Rinehart, and Winston. 1979  

 
 27. Marteau TM, Wynne G, Kaye W et al.  Resus-

citation: experience without feedback in-



Dobson JV, Brancati DS, Nagel R. Pediatric resuscitation: Med Educ Online [serial online] 2003;8:15. Available from 
Evaluation of a clinical curriculum http://www.med-ed-online.org   

 9 

creases confidence but not skill.  Br Med J 
1990:300;849-850 

 
 28. Langdorf MI, Montague BJ, Bearie B, et al.  

Quantification of procedures and resuscitations 
in an emergency medicine residency. J Emerg 
Med 1998;16:121-127 

 
 29. Bagatell R, Meyer R, Herron S, et al.  When 

Children Die:  A seminar series for pediatric 
residents. Pediatrics 2002;110:348-353 

 
 30. Gass DA, Curry L.  Physicians and nurses’ 

retention of knowledge and skill after training 
in cardiopulmonary resuscitation.  Can Med 
Assoc J 1983; 128;550-551 

 
 31. Schwartz AJ, Ellison N, Orkin FK et al.  Phy-

sician basic and advanced cardiopulmonary re-
suscitation aptitude and retention.  Circulation 
1980; 62 Supp III: 123 

 
 32. Abendschein DR, Willenkin RL.  Retention of 

basic CPR skills in medical students.  Circula-
tion 1980; 62 Supp III: 124 

 
 33. Lum ME, Galletly DC.   Resuscitation skills of 

first year postgraduate doctors.  NZ Med J 
1989;102:409-411 

 
Correspondence: 
 
Joseph V. Dobson, MD 
135 Rutledge Ave 
PO Box 250566 
Charleston, SC 29425 
 
Phone:   843-792-2618 
Fax:   843-792-3022 
Email: dobsonjv@musc.edu

 
 
 
 


