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Objectives:  To  develop  an  educational  program  designed  to train  health  care  providers  in  resource  limited
settings  to  carry  out  neonatal  resuscitation.  We  analyzed  facilitator  and  learner  perceptions  about  the
course,  examined  skill performance,  and  assessed  the quality  of  instruments  used for  learner  evaluation
as  part  of  the  formative  evaluation  of  the  educational  program  Helping  Babies  Breathe.
Methods:  Multiple  stakeholders  and  a  Delphi  panel  contributed  to program  development.  Training  of
facilitators  and  learners  occurred  in global  field  test  sites.  Course  evaluations  and  focus  groups  provided
data  on  facilitator  and  learner  perceptions.  Knowledge  and  skill  assessments  included  pre/post  scores
from  multiple  choice  questions  (MCQ)  and  post-training  assessment  of  bag  and  mask  skills,  as well  as  2
objective  structured  clinical  evaluations  (OSCE).
Results: Two  sites  (Kenya  and  Pakistan)  trained  31  facilitators  and  102 learners.  Participants  expressed
high  satisfaction  with  the  program  and  high  self-efficacy  with  respect  to  neonatal  resuscitation.  Assess-
ment  of  participant  knowledge  and  skills  pre/post-program  demonstrated  significant  gains;  however,  the
majority  of  participants  could  not  demonstrate  mastery  of  bag and  mask  ventilation  on  the  post-training

assessment  without  additional  practice.
Conclusions:  Participants  in  a program  for  neonatal  resuscitation  in  resource-limited  settings  demon-
strated  high  satisfaction,  high  self-efficacy  and  gains  in knowledge  and  skills.  Mastery  of ventilation
skills  and integration  of  skills  into  case  management  may  not  be  achievable  in  the  classroom  setting
without  additional  practice,  continued  learning,  and  active  mentoring  in  the  workplace.  These  findings
were  used  to  revise  program  structure,  materials  and  assessment  tools.
. Background

Of the 7.7 million deaths of children under age 5 years
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

orldwide, 3.1 million are neonatal deaths.1 Intrapartum-related
ypoxic events (“asphyxia”) result in an estimated 814,000 neona-
al deaths2 and 1.02 million stillbirths annually.3 More than 98% of
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these deaths occur in low- and middle-income countries. If targets
for Millennium Development Goal 4 (reducing under-5 child deaths
by 2/3 from 1990 levels by the year 2015)4 are to be met, neonatal
deaths from intrapartum-related hypoxic events, prematurity, and
infection must be reduced.

Life support programs in developed countries have shown post-
course improvement but have demonstrated variable retention of
knowledge and skills.5–9 Helping Babies Breathe® (HBB), developed
with the American Academy of Pediatrics, is designed to train birth
attendants in developing countries in the essential skills of new-
: Global neonatal resuscitation program development and formative
011.07.010

born resuscitation. It is based on the neonatal evidence evaluation
of ILCOR (International Liaison Committee on Resuscitation) and
recognizes that in many countries only one birth attendant must
provide care to both mother and newborn.
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Table 1
Skills taught in Helping Babies Breathe® .

Preparation for birth
Identifying a helper and reviewing the emergency plan
Preparing the area for delivery
Hand washing
Preparing an area for ventilation and checking equipment

Routine care
Drying thoroughly
Keeping warm
Evaluating crying
Checking breathing
Clamping or typing and cutting the cord

The Golden Minute®

Positioning the head
Clearing the airway
Providing stimulation to breathe
Evaluating breathing
Initiating ventilation
Ventilating with bag and mask

Continued ventilation with normal or slow heart rate
Improving ventilation
Evaluating heart rate
Activating the emergency plan
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(with the participants’ consent) and transcribed verbatim.
Supporting the family

Formative evaluation of HBB focused on the first steps of
 7-stage hierarchy proposed for comprehensive assessment of
ducational outcomes: participant numbers, satisfaction, learn-
ng, competence and performance; patient health; and community
ealth.10

The evaluation, conducted independently at two international
eld testing sites, addressed: (1) How do facilitators and learners
erceive the course structure, learning materials, and assessment
ools? (2) Do learners achieve acceptable levels of knowledge
nd/or performance of skills? (3) What is the quality of the
ssessment tools used to evaluate learner knowledge and skills per-
ormance? The information from these analyses was used to guide
he refinement of course materials and participant assessment.

. Methods

.1. The educational program

.1.1. General description
The HBB educational program is described at (http://www.

elpingbabiesbreathe.org/about.html) and (http://www.
elpingbabiesbreathe.org/docs/HBB%20Brochure.pdf). The course
tructure reflects contemporary educational theory and research
nd includes evidence-informed content, active learning, skill
ractice with feedback, case scenarios, self-reflection, group
iscussion, and structured assessment of knowledge, skills and
erformance.11–14 HBB emphasizes assessment at birth, stimula-
ion to breathe, and assisted ventilation for all newborns who are
ot breathing well by 1 min  after birth (The Golden Minute®). Of all
he skills taught (Table 1), the central life-saving skill is ventilation
ith a bag and mask.

The program was developed by the Global Implementation
ask Force of the American Academy of Pediatrics (AAP). Prior to
eld testing, complete course materials underwent two rounds of
eview by a Delphi panel of experts in global child health and neona-
al resuscitation and a regional technical expert review conducted
t the World Health Organization.
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

.1.2. Learning materials
The following tools were developed to facilitate learning:
 PRESS
n xxx (2011) xxx– xxx

• Action plan – a pictorial representation of the resusci-
tation algorithm (see: http://www.helpingbabiesbreathe.org/
docs/HBBBrochure.pdf).

• Learner workbook – pocket-sized booklet to prepare learners
with knowledge, guide practice during the course, and support
continued learning after training.

• Facilitator flip chart – table-top sized pictorial flip chart to guide
facilitator presentations.

• Neonatal simulator – an optional purpose-built, low-cost neona-
tal simulator which can be filled with 2 l of water or air. The
simulator’s features include crying, spontaneous breathing, chest
wall movement with bag-and-mask ventilation, and umbilical
cord pulse.

• Equipment – reusable ventilation bag masks, and bulb suction
device.

2.2. Training

HBB utilizes a train-the-trainer model7–9 in which potential
facilitators are selected, trained to deliver a standardized edu-
cational program, and then assume responsibility for training
facilitators and health care professionals within their medical facil-
ity or community. The program trains master trainers, facilitators,
and learners and uses one simulator for each pair of trainees
so that each participant takes turns being the learner (perform-
ing resuscitation actions/assessments of the baby) and teacher
(providing responses with the simulator and verbal feedback on
technique).

2.3. Selection of test sites

Two test sites were selected on the basis of responses to a com-
petitive Request for Applications from AAP, their experience in
delivery of educational programs, ability to collect data and willing-
ness to train facilitators and learners. The principal investigator at
each site was  responsible for selecting and training facilitators and
learners; planning, directing and executing the project; overseeing
central data collection, data quality assurance, data management,
and submission of data for analysis.

Facilitators were selected on the basis of their experience in
labor and delivery or neonatology as well as for their experience
as teachers of other courses. Each facilitator agreed to offer the
program on 1–2 occasions. Members of the HBB editorial board
oriented the principal investigators to the course design, content,
curriculum and teaching design, and evaluation procedures.

2.4. Program evaluation and learner assessment tools

Satisfaction or a level 2 outcome10 was  measured by:

• Facilitators and learners recorded their perceptions of the course
and its teachers on a course evaluation form (1–5 Likert scale,
strongly disagree–strongly agree) as shown in Tables 2–4.
Participants were invited to provide written suggestions for
improvement in a comments section. Facilitators completed eval-
uation forms immediately after they were trained and also after
leading the course at least once.

• Separate focus groups with facilitators and learners registered
perceptions of program acceptability and ease of teaching. A
semi-structured interview guide asked participants to discuss the
learning and assessment tools. Focus groups were audio taped
: Global neonatal resuscitation program development and formative
011.07.010

The assessment of declarative and procedural learning or know-
ing (level 3 outcome)10 utilized a 16 item set of written/verbal

dx.doi.org/10.1016/j.resuscitation.2011.07.010
http://www.helpingbabiesbreathe.org/about.html
http://www.helpingbabiesbreathe.org/docs/HBB%2520Brochure.pdf
http://www.helpingbabiesbreathe.org/docs/HBBBrochure.pdf
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Table  2
Facilitator course evaluation survey (Kenya and Pakistan).

Kenya Pakistan

Na Mb (SD)c Na Mb (SD)c

1. Organization of train the trainer course
1a.  The course was well organized (adequate time for practice) 20 4.55 (.51) 11 4.27 (.65)
1b.  I had enough time to learn how to lead the course 19 4.47 (.51) 11 4.27 (.65)
1c.  We completed the course in the time we  had 19 4.37 (.60) 11 4.45 (.69)

2.  Teacher
2a. The teacher had time for my  questions 20 4.70 (.47) 11 4.55 (.69)
2b.  The teacher listened to my  questions 20 4.80 (.41) 11 4.45 (.69)
2c.  The teacher gave me  answers 20 4.70 (.92) 11 4.64 (.68)

3.  Teacher efficacy
3a. I can explain the Golden Minute 20 4.75 (.44) 11 4.18 (.60)
3b.  I can explain the action plan 20 4.80 (.41) 11 4.00 (.45)
3c.  I have enough information to lead the course 20 4.75 (.44) 11 4.27 (.65)

4.  Course materials
The following course materials will help my  learners:

4a. Learner workbook 20 4.90 (.31) 11 4.27 (.65)
4b.  Mannequin, bag, and mask 20 4.90 (.31) 11 4.27 (.65)
4c.  Flip chart 20 4.90 (.31) 11 4.27 (.65)
4d.  Action plan 19 4.89 (.32) 11 4.18 (.75)
4e.  The pictures presented in the workbook and flip charts are appropriate 20 4.80 (.52) 11 4.18 (.75)
4f.  The pictures in the workbook and flip charts will help me  explain the action plan 20 4.85 (.37) 9 4.33 (.71)
4g.  Group discussions were helpful 19 4.84 (.38)
4h.  Self-check lists were helpful 19 4.63 (.50)

5.  Overall
5a. I can help a baby breathe 20 4.85 (.37) 11 4.55 (.69)
5b.  I want to help people learn how to help babies breathe 20 4.90 (.31) 11 4.55 (.82)

m
r
r

T
F

a Number of people who  responded.
b Mean agreement score.
c Standard deviation.

ultiple choice questions (MCQ), with one or two  possible cor-
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

ect responses. Successful completion required 80% total correct
esponses.

Competence or a level 4 outcome10 was measured by:

able 3
acilitator evaluation after leading a course (Kenya and Pakistan).

Organization of course
I had enough training to lead the course 

I  could lead the course as I was taught 

I  had adequate time for discussion and hands-on demonstration 

I  had enough time for questions 

I  was  able to answer the questions 

I  could explain the action plan 

I  could explain the Golden Minute 

I  can train others to teach the course 

I  can train others to act in the Golden Minute 

Course  material
The following course materials helped my learners:

Learner workbook 

Mannequin, bag, and mask
Flip  chart 

Action  plan 

The  pictures in the workbook and flip chart helped me  explain the action
plan
Group  discussions were helpful 

Check  yourself questions were helpful 

Course  assessment
My group could understand the questions on the multiple choice test 

I  could assess whether people could help babies breathe using the check-list
and mannequin, bag and mask test
I  had enough time to test my  group 

Overall
The  group will use the action plan to help babies breathe 

The  group will be able to help babies breathe 

a Number of people who  responded.
b Mean agreement score.
c Standard deviation.
• Bag and mask skill checklist of 12 steps to establish and improve
: Global neonatal resuscitation program development and formative
011.07.010

bag and mask ventilation. Successful completion required that
all 12 steps be demonstrated correctly to signify mastery of this
critical skill.

Kenya Pakistan

Na Mb (SD)c Na Mb (SD)c

4 4.50 (.58) 11 4.73 (.47)
4 4.75 (.50) 11 4.82 (.41)
4 3.75 (1.26) 11 4.82 (.41)
4 4.50 (.58) 11 4.82 (.41)
4 4.75 (.50) 11 4.64 (.51)
4 5.00 (.00) 11 4.91 (.30)
4 5.00 (.00) 11 4.91 (.30)
4 5.00 (.00) 11 4.73 (.47)
4 5.00 (.00) 11 5.00 (.00)

4 4.75 (.50) 11 4.73 (.47)
4 5.00 (.00) 11 4.82 (.41)
4 4.25 (1.50) 11 4.91 (.30)
4 4.75 (.50) 11 4.91 (.30)
4 5.00 (.00) 11 4.82 (.41)

4 4.50 (1.00) 11 4.64 (.51)
4 5.00 (.00) 11 4.91 (.30)

4 4.25 (.50) 11 4.55 (.52)
4 4.75 (.50) 11 4.73 (.47)

4 4.00 (.82) 11 4.82 (.41)

4 4.75 (.50) 11 4.55 (.52)
4 4.75 (.50) 11 4.91 (.30)

dx.doi.org/10.1016/j.resuscitation.2011.07.010
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Table 4
Learner course evaluation survey (Kenya and Pakistan).

Kenya Pakistan

Na Mb (SD)c Na Mb (SD)c

1. Organization of train the trainer course
1a.  I had enough time to learn how to help babies breathe 47 4.15 (1.08) 50 4.26 (.83)
1b.  I could ask questions 47 4.26 (.64) 50 4.36 (.72)
1c.  The teacher listened to my  questions 47 4.51 (.62) 50 4.52 (.71)
1d.  The teacher answered my  questions 47 4.45 (.69) 50 4.56 (.71)
1e.  I had enough time to practice helping babies breathe 48 4.50 (.62) 50 4.40 (.88)

2.  Course content
2a. I understand why  the Golden Minute is important 47 4.45 (.62) 50 4.80 (.40)
2b.  I can use the action plan to help babies breathe 44 4.18 (.92) 50 4.62 (.49)

3.  Course materials
3a. The following course materials helped me  to learn

3a1. Learner workbook 47 4.23 (.76) 50 4.52 (.65)
3a2.  Mannequin, bag, and mask 45 4.29 (.76) 50 4.56 (.71)
3a3.  Flip chart 40 3.75 (1.08) 50 4.56 (.64)
3a4.  Action plan 42 4.33 (.79) 50 4.59 (.50)
3b.  The pictures in the workbook and flip chart tell me  how to help babies breathe 44 4.59 (.50) 50 4.50 (.71)
3c.  Group discussions were helpful 46 4.48 (.55) 50 4.36 (.78)
3d.  Check yourself questions were helpful 41 3.83 (.89) 50 4.51 (.55)
3e.  The mix of flip chart teaching, discussion, and practice was  appropriate 44 4.34 (.75) 50 4.57 (.50)

4.  Course assessment
4a. I could understand the questions on the multiple choice test 46 4.26 (.54) 50 4.50 (.74)
4b.  I could understand what I needed to do for the baby, bag and mask test 47 4.43 (.58) 50 4.57 (.50)
4c.  The course helped me  to answer the questions on the multiple choice test 46 4.46 (.50) 50 4.47 (.50)
4d.  The course helped me to do the practical baby, bag and mask test 47 4.55 (.54) 50 4.48 (.50)

5.  Overall
5a. I can use the action plan 44 4.43 (.76) 50 4.64 (.60)
5b.  I can help babies breathe 48 4.58 (.54) 50 4.70 (.51)
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a Number of people who  responded.
b Mean agreement score.
c Standard deviation.

Two objective structured clinical examinations (OSCEs) tested
ability to prepare for, assess and act in a scenario of routine
newborn care (OSCE A) and a scenario requiring bag and mask
ventilation (OSCE B). Successful completion required correct
overall 80% performance as well as key assessments and interven-
tions such as “recognizes baby not breathing/crying” and “provides
bag and mask ventilation”.

.5. Data analysis

Data for each site were analyzed independently. Data from
he facilitator/learner course evaluations and focus groups were
sed to determine perceptions about the course. Data from the
CQ, bag and mask skill checklist, and OSCEs were used to inves-

igate whether learners reached acceptable levels of knowledge
nd performance of simulated neonatal resuscitation, as well as to
etermine the psychometric quality of the evaluation instruments.

Descriptive statistics (e.g., mean, SD, range) were calculated
or each item of the course evaluations. For knowledge, skill, and
erformance tests, the scores represent the sum of the num-
er of correct answers and a comparison to the ‘minimum pass

evel’ scores. Analysis of change in pre/post data for the MCQ  and
ag and mask skill checklist utilized the Student t-test for paired
amples coupled with an effect size calculation to determine the
trength of the differences between means (an assessment of the
mpact of the course and the psychometric quality of the instru-

ents).
The thematic analysis incorporated data from comments on

ourse evaluations and focus group discussions. Data were cate-
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

orized around perceptions about course structure, course content,
ourse material/equipment, the evaluation surveys, and the assess-
ent tools using QSR-NVIVO 8 software which facilitates coding

nd data comparisons.
The study received approval from the University of Calgary, Moi
University in Kenya, Indiana University, and the Aga Khan Univer-
sity in Pakistan.

3. Results

Two sites in Kenya and Pakistan were selected for the study.
Kenya has a population of 40 million, a birthrate of 35.1/1000
inhabitants, and an infant mortality estimated at 53.5/1000 live
births. Pakistan has a population of over 184 million, a birthrate
of 25.3/1000 inhabitants, and an infant mortality estimated at
65.3/1000 live births.15 Both sites were university hospitals with
a strong rural outreach program. Learners had not been formally
trained in neonatal resuscitation.

In Kenya, the investigators trained 4 master trainers, who
trained 16 facilitators and 48 learners. Learners were pediatricians,
obstetricians, medical officers, nurse midwives, nurses from dis-
trict hospitals and primary health centers and community birth
attendants. Learner training sessions were conducted over 1.5 days
(10 total hours, 6 h instruction, 4 h pre/post evaluation) for learn-
ers. Facilitator: learner ratios for the master trainer, facilitator, and
learner courses were 1:2, 1:3, and 1:4 respectively. Learner: sim-
ulator ratios were 1:1 (master trainer course) and 2:1 (facilitator
and learner courses). In Pakistan, the principal investigators trained
11 facilitators and 54 learners who included a pediatrician, medi-
cal officers, registered nurses, lady health workers and lady health
visitors. Learner training sessions were conducted in community
hospitals and rural centers over 1 day (7 h total, 6 h instruction,
and 1 h post testing) for learners.

3.1. Course evaluation data
: Global neonatal resuscitation program development and formative
011.07.010

HBB was highly rated. Facilitators in both sites evaluated their
training to lead a course >4 on all items (Table 2). After the first
teaching session, the facilitators for both sites recorded scores ≥4

dx.doi.org/10.1016/j.resuscitation.2011.07.010
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Table  5
Main points from course evaluations and focus groups by theme.

Theme Affirmations Suggestions

Program structure Graphic linkage among
materials
Hands-on learning

Additional time for
hands-on learning and
skills practice

Course content Importance and
understandability of
the concept of The
Golden Minute®

Incorporation of
experience in actual
resuscitations
Practice opportunities
after course

Program materials Superior functionality
of neonatal simulator
Utility of cleanable,
reusable bag-and-mask
and suction devices

Video demonstration
of skills and patient
assessments
Larger illustrations in
print materials
Translation of print
materials into local
languages

Assessment tools Relevant and
acceptable assessments
Verbal presentation of
MCQs (in local
language)

Learner assessment in
local language
Practice with bag and
mask performance
checklist
Use of OSCEs as
formative learner
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assessment (unfamiliar
format)

n items suggesting they were well trained to teach the course,
he materials were useful, and they did not have difficulty with
he assessment processes (Table 3). Learners in both sites rated

ost items ≥4. Learners in Kenya provided ratings of ≤4 on two
tems related to the helpfulness of the flip chart (focus group sug-
ested these were due to small graphics) and the utility of the check
ourself questions (Table 4), not a typical learning format.

An analysis of comments from course evaluations and focus
roup discussions provided interpretive detail on user perceptions
f the course. Facilitators and learners at both sites voiced a number
f common points. They suggested changes to the course structure
ncluding more time for teaching/learning, particularly for practice,
nd modifications to enhance the teaching aids, such as translating
aterial into local languages and enlarging the flip chart and action

lan images. The importance of the Golden Minute was  understood.
he simulator was reported to be better than ones previously avail-
ble. Participants suggested that seeing a video or live birth would
e helpful. They also mentioned the need to increase capacity by
ffering more training courses, obtaining more equipment and
upplies for practice sessions, and opportunities for practice post-
ourse. Learners provided variable feedback about the assessment
rocesses; some found it acceptable while others found the test-

ng challenging. OSCE assessment was a new experience. Table 5
ummarizes the key information from these data.

.2. Learner assessment data

The assessment of learners measured what the learners knew
multiple choice questions), as well as their performance of skills
nd integration of skills with decision-making (bag and mask and
SCE).

In Kenya, data for the MCQ  and bag and mask skill checklist
emonstrated a discrepancy between cognitive knowledge and
kills among facilitators before the program.16 After HBB, there
ere significant gains in knowledge and skills among facilitators

nd learners. Post-course scores on the MCQ  and bag and mask skills
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

ere similar between Kenya and Pakistan. However, mastery of bag
nd mask ventilation, by the criterion of 12/12 steps performed
orrectly, was not achieved by facilitators or learners on a single
ttempt. OSCE scores were similar between the 2 sites and simi-
 PRESS
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lar for facilitators and learners. However, facilitators as compared
to learners more consistently performed all the key assessments
and interventions required for successful completion of the OSCEs
(Table 6).

An analysis of rates of successful completion for the 4 learner
assessment instruments and individual item analysis revealed
potential shortcomings in the quality of the instruments. A mix-
ture of multiple-choice questions with one or two correct answers
resulted in skipped second responses. All participants expressed
difficulty in remembering long series of steps in the bag and mask
skill checklist (e.g., the 5 interventions to improve ventilation as
part of the 12 steps to prepare for and carry out ventilation). Item
analysis indicated difficulty in maintaining mask seal, ventilating
at the correct rate, and assessing chest rise. The profile of items
omitted or done incorrectly in OSCE B mirrored that of the bag and
mask skill checklist.

4. Discussion

Two  sites in Kenya and Pakistan undertook a formative eval-
uation of the HBB program. Facilitators and learners at both sites
expressed high levels of satisfaction with the program and high self-
efficacy with regard to resuscitation after participating in HBB. Both
quantitative ratings on course evaluations and qualitative feedback
through evaluation comments and focus groups indicated the pro-
gram was structured well and course content and materials were
appropriate. The facilitators in Kenya felt they had somewhat lim-
ited time for discussions and hands-on practice while in Pakistan
they reported having enough time. This finding could be partially
explained by differences in on-site implementation, levels of train-
ing/expertise and assessment as well as workplace differences.

The assessment of participant knowledge, skills, and perfor-
mance demonstrated discrepancies among three domains and
between facilitators and learners. The percentage of facilitators
who passed the MCQ  was high pre-course (75% in Kenya) and
post-course (95% in Kenya and 82% in Pakistan); however, suc-
cessful completion of a bag and mask skills checklist was low.
Previous follow-up studies of resuscitation training have identified
low concordance between knowledge and skills and self-efficacy
and skills,17,18 a finding similar to studies of self-assessment abil-
ity which show variability in physician self-rated assessments and
external observations.19 Although learners in Kenya showed a sig-
nificant increase in knowledge after the course, the percentages of
learners at both sites who successfully passed the MCQ  was low
(<55% with a total score >80%). Barriers identified included lack of
availability of the learner workbook for study before the course,
limited literacy in English and conflicts with previous training or
practice patterns. Problems identified with the assessment itself
included unfamiliarity with the testing format and confusion over
questions with 2 correct answers.

The overall performance on the bag and mask skill checklist
was unexpectedly low. Post-HBB training, few facilitators demon-
strated mastery of all 12 skills (31% Kenya and 46% Pakistan), and
even fewer learners (15% Kenya, 17% Pakistan) successfully com-
pleted the checklist on their first attempt after HBB. Complete
mastery of the skill of bag and mask ventilation (100% correct per-
formance) has not previously been the standard for life support
courses; it is a complicated skill and may  require more time for
mastery. Participants were provided neither the checklist nor the
resuscitation equipment prior to their assessment, and the scores
likely reflect insufficient time to practice newly acquired skills. Par-
: Global neonatal resuscitation program development and formative
011.07.010

ticipants also cited difficulty remembering the large numbers of
steps in the checklist.

Successful completion of the OSCEs varied widely among facil-
itators and learners and between the scenarios. Few facilitators

dx.doi.org/10.1016/j.resuscitation.2011.07.010
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Table 6
Knowledge, skills, and performance assessments: scores and successful pass rates.

Instrument group Pre mean (SDa) Pre passes Post mean (SD) Post passes t-Test p Effect size

MCQ
Kenya facilitator 20.6 (1.9) 15 (75%) 22.3 (3.0) 19 (95%) -2.89 .05 0.7
Kenya learners 14.1 (2.7) 1 (2%) 19.6 (2.5) 26 (54%) 15.29 .001 2.12
Pakistan facilitator teachers 20.2 (3.1) 9 (82%)
Pakistan learners 19.5 (2.8) 34 (52%)

Bag  and mask
Kenya facilitator 2.42 (2.6) 0 10.50 (1.62) 5 (31%) 13.7 .000 4.21
Kenya learners 0.17 (.63) 0 9.44 (1.9) 7 (15%) 34.44 .000 6.55
Pakistan facilitator 11.8 (.87) 5 (46%)
Pakistan learners 9.21 (2.46) 9 (17%)

OSCE  A
Kenya facilitator 8.9 (1.7) 10 (50%)
Kenya learners 9.13 (1.8) 29 (60%)
Pakistan facilitator 8.36 (.92) 11 (100%)
Pakistan learners 8.32 (1.6) 40 (83%)

OSCE B
Kenya facilitator 19.35 (1.8) 14 (70%)
Kenya learners 15.81 (3.98) 10 (20.8%)
Pakistan facilitator 17.64 (1.7) 5 (45.5%)
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a Standard deviation.

r learners were familiar with the OSCE format. As many did not
aster the skill of bag and mask, it is not surprising that they did

ot succeed at the OSCE. Participants cited limited time to prac-
ice the integration of separate skills into a continuous series of
ctions. Facilitators had difficulty with OSCEs and even those with
he skill to perform integrated resuscitation may  have lacked the
bility to teach it effectively. The lack of success with bag and
ask ventilation and OSCEs may  be attributed to inexperience and

nfamiliarity with bag and mask ventilation, insufficient practice
ime a lack of prior exposure to OSCE format and high standard of
erformance.

The formative evaluation of HBB resulted in further develop-
ent of the educational program and modification of assessment

ools. Revision of course materials included larger illustrations,
ecasting of abstract concepts with more concrete steps, standard-
zation of language to facilitate translation, and the incorporation
f the bag and mask checklist into the learner workbook. Skills
ractice has been fully integrated into the presentation of knowl-
dge content, and additional exercises with guided instruction have
een added to further reinforce the steps in preparation for birth
nd The Golden Minute®. The assessment tools were modified
o have a single correct response to all MCQs and re-written to
acilitate understanding and translation. The bag and mask skill
hecklist was restructured to reduce the number of steps. The
orrections for inadequate response to bag and mask ventilation
ere grouped into 3 adjustments. The criterion for ventilation at

0 breaths/min was changed to a range of breaths/min. The instruc-
ions to facilitators were enhanced for OSCEs. Additional changes
o the course agenda included increased time for practice and
onsolidation of skills prior to learner assessment as well as encour-
gement of ongoing self-reflection and deliberate practice in the
orkplace. As both adequate neonatal resuscitation and teaching

bility are critical for effective facilitation, increased attention is
eing paid to careful selection and training of facilitators to ensure
hat those selected are able to demonstrate adequate neonatal
esuscitation skills and teaching ability before they become facili-
ators.

Further evaluation and learner/facilitator assessment data will
e required to inform subsequent refinements to the educational
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

rogram. The current study was limited to the training of 1-2
enerations of trainers/facilitators and an initial focus on the first
our levels of outcome. Later evaluations will focus on actual per-
ormance in the workplace, patient and community health.10 A
.58 (3.9) 12 (22.6%)

Web-based implementation guide under development incorpo-
rates the study findings into additional advice on structure of
the training cascade, selection of facilitators, sample workshop
agendas, conduct of assessments, and continued practice in the
workplace.

The results of the program evaluation raise questions about
appropriate outcomes for resuscitation training courses. The
observed discordance among self-efficacy, knowledge, and skills
has been noted in follow-up of many life-support training
initiatives.17,18 Educational theory supports the concept that mas-
tery of a skill may  be more readily maintained within the
workplace. The dual objectives of efficiency and effectiveness of
training may  be in competition when determining the length
of resuscitation training courses. Single-day courses, while cost-
effective, may  lack the necessary time for consolidation of new
knowledge and skills. Flexible course designs, which permit acqui-
sition of skills, consolidation of new learning, and subsequent
assessment, may  help achieve mastery.20,21 Facilitators need to be
better equipped to instruct learners. When learners continue to
practice after the course, the deterioration in knowledge and skills
may  be minimized.

Field testing and modification of resuscitation programs are
essential steps before implementation with new groups of learn-
ers. Future investigations must focus on workplace performance
and patient outcomes.

Financial disclosure

Helping Babies Breathe is supported by an unrestricted edu-
cational grant from the Laerdal Foundation for Acute Medicine,
Stavanger, Norway. Additional evaluation support was provided by
Latter-day Saint Charities, Salt Lake City, Utah and the United States
Agency for International Development (USAID).

Contributors

All of the authors provided substantial contributions to concep-
: Global neonatal resuscitation program development and formative
011.07.010

tion and design, acquisition of data or analysis and interpretation
of data; involved in drafting or critical review of the manuscript for
important intellectual content; and approved the final version of
the manuscript.

dx.doi.org/10.1016/j.resuscitation.2011.07.010


 ING Model

R

citatio

C

v
t
t

K
t
i

v
e
H

a
a
B

L
s
A

A

P
(
O
S
C
J
F
T

A

t

R

1

1

1

1

1

1

1

1

1

1

2

ARTICLEESUS-4844; No. of Pages 7

N. Singhal et al. / Resus

onflict of interest statement

The American Academy of Pediatrics provided a grant to the Uni-
ersity of Calgary (J. Lockyer and N. Singhal as co-leads) to evaluate
he Helping Babies Breathe course. Some of the funding was used
o cover salary expenses for H. Fidler’s work.

The American Academy of Pediatrics provided a grant to Aga
han University (M.  Qadir as lead) for the work associated with

raining and data collection for the Helping Babies Breathe® course
n Pakistan.

The American Academy of Pediatrics provided a grant to Uni-
ersity Physicians Inc. at University of Colorado (S. Niermeyer) for
ditorial work to develop the content and educational material for
elping Babies Breathe® course.

The American Academy of Pediatrics provided a grant to Indi-
na University School of Medicine (S. Bucher as lead) for work
ssociated with training and data collection for the Helping Babies
reathe® course in Kenya.

The American Academy of Pediatrics provided funding to Saint
ouis University for partial salary support for the time W.  Keenan
pent as Medical Director of the International Office of American
cademy of Pediatrics.

cknowledgements

The team is indebted to: Eileen Schoen, American Academy of
ediatrics; Professor Fabian Esamai, Peter Gisore, Francisca Lagat
deceased), Coletta Makoha, Jacinta Maru and Janet Rukunga, Kevin
tieno and Evelyn Shipala of the Kenya team; Drs. Z. Bhutta, Kamran
adiq, and Khalil Ahmad and team in Pakistan; Rajiv Bahl, Robert
lark, Waldemar Carlo, Troy Jacobs, Jeffrey Perlman, Linda Wright,

onathan Spector, and D. Vidyasagar, Members of the Global Task
orce of American Academy of Pediatrics; Monica Chu, Research
echnician, University of Calgary.

ppendix A. Supplementary data

Supplementary data associated with this article can be found, in
he online version, at doi:10.1016/j.resuscitation.2011.07.010.
Please cite this article in press as: Singhal N, et al. Helping Babies Breathe
educational evaluation. Resuscitation (2011), doi:10.1016/j.resuscitation.2

eferences

1. Rajaratnam JK, Marcus JR, Flaxman AD, Wang H, Levin-Rector A, Dwyer L.
Neonatal, postneonatal, childhood and under-5 mortality for 187 countries,

2

 PRESS
n xxx (2011) xxx– xxx 7

1970–2010: a systematic analysis of progress towards Millennium Development
Goal 4. Lancet 2010;375:1988–2008.

2. Black RE, Cousens S, Johnson HL, et al. Global, regional, and national causes of
child mortality in 2008: a systematic analysis. Lancet 2010;375:1969–87.

3. Lawn JE, Lee ACC, Kinney M,  et al. Two million intrapartum-related stillbirths
and neonatal deaths: where, why, and what can be done? Int J Gynecol Obstet
2009;107(Suppl.):S5–19.

4. United Nations, Millenium development goals: Goal 4: reduce child mortality,
http://www.un.org/millenniumgoals/childhealth.shtml [accessed 25.11.10].

5. Nichol P, Carr S, Cleary G, Celenza A. Retention into internship of resuscita-
tion skills learned in a medical student resuscitation program incorporating an
immediate life support course. Resuscitation 2011;82:45–50.

6.  Bookman L, Engmann C, Srofenyoh E, et al. Educational impact of a hospital-
based neonatal resuscitation program in Ghana. Resuscitation 2010;81:
1180–2.

7. Jabbour M,  Osmond MH,  Klassen TP. Life support courses: are they effective?
Ann Emerg Med  1996;28:690–8.

8. Hagyard-Wiebe T. Should critical care nurses by ACLS-trained? Dynamics. J Can
Assoc Crit Care Nurses 2007;18:28–31.

9. Olden V, Meeuwis JD, Boihuis HW,  Boxma H, Goris RJ. Clinical impact of advanced
trauma life support. Am J Emerg Med  2004;22:522–5.

0. Moore DE, Green JS, Gallis HA. Achieving desired results and improved out-
comes: integrating planning and assessment throughout learning activities. J
Contin Educ Health Prof 2009;29:1–15.

1. Forsetlund L, Bjørndal A, Rashidian A, et al. Continuing education meetings and
workshops: effects on professional practice and health care outcomes. Cochrane
Database Syst Rev 2009. CD003030 (Review).

2. Effectiveness of Continuing Medical Education. Evidence report/technology
assessment no 149, prepared for agency for healthcare research and quality,
AHRQ publication No. 07-E006. January 2007.

3. Jamtvedt G, Young JM,  Kristoffersen DT, O’Brien MA,  Oxman AD.  Audit and
feedback: effects of professional practice and health care outcomes. Cochrane
Database Syst Rev 2006. CD000259.

4. Veloski J, Boex JR, Grasberger MJ,  Evans A, Wolfson DB. Systematic review of the
literature on assessment, feedback and physicians’ clinical performance: BEME
guide No 7. Med  Teacher 2006;28:117–28.

5. Central Intelligence Agency, The World Factbook, https://www.cia.gov/
library/publications/the-world-factbook/geos/pk.html [accessed 01.05.11].

6. Bucher S, Esamai F. Helping babies breathe in Kenya. In: Summary of
findings, global health council auxiliary meeting. 2010. http://www.
helpingbabiesbreathe.org/docs/GHC%20Presentation%20-%20Kenya.pdf
[accessed 01.05.11].

7. Carlo WA,  Wright LL, Chomba E, et al. Educational impact of the neonatal resus-
citation program in low-risk delivery centers in a developing country. J Pediatr
2009;154:504–8.

8. Youngquist ST, Henderson DP, Gausche-Hill M,  Goodrich SM,  Poore PD, Lewis
RJ.  Paramedic self-efficacy and skill retention in pediatric airway management.
Acad Emerg Med  2008;15:1295–303.

9. Davis DA, Mazmanian PE, Fordis M,  Van Harrison R, Thorpe KE, Perrier L.
Accuracy of physician self-assessment compared with observed measures of
competence: a systematic review. JAMA 2006;296:1094–102.

0. Harvey SA, Blandón YCW, McCaw-Binns A, et al. Are skilled birth attendants
: Global neonatal resuscitation program development and formative
011.07.010

really skilled? A measurement method, some disturbing results and a potential
way  forward. Bull WHO  2007;85:783–90.

1. Goova MT,  Hollett LA, Tesfay ST, et al. Implementation, construct validity, and
benefit of a proficiency-based knot-tying and suturing curriculum. J Surg Educ
2008;65:309–15.

dx.doi.org/10.1016/j.resuscitation.2011.07.010
http://dx.doi.org/10.1016/j.resuscitation.2011.07.010
http://www.un.org/millenniumgoals/childhealth.shtml
https://www.cia.gov/library/publications/the-world-factbook/geos/pk.html
http://www.helpingbabiesbreathe.org/docs/GHC%2520Presentation%2520-%2520Kenya.pdf

	Helping Babies Breathe: Global neonatal resuscitation program development and formative educational evaluation
	1 Background
	2 Methods
	2.1 The educational program
	2.1.1 General description
	2.1.2 Learning materials

	2.2 Training
	2.3 Selection of test sites
	2.4 Program evaluation and learner assessment tools
	2.5 Data analysis

	3 Results
	3.1 Course evaluation data
	3.2 Learner assessment data

	4 Discussion
	Financial disclosure
	Contributors
	Conflict of interest statement
	Acknowledgements
	Appendix A Supplementary data
	Appendix A Supplementary data


