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ABSTRACT

Objective: We aimed to reveal the factors effecting the success rates of participants
and change in their levels of knowledge following Neonatal Resuscitation Program
(NRP) courses in our country.

Methods: Type of our study is descriptive. Electronic and printed course report files
were used for data collection. From course reports data about participants including
their occupation, specialty, working place, gender, results of pre-test, post-test, final
and practice exams were obtained.

Results: In the second half of 2007, 1411 health workers attended NRP provider
courses. Difference between pre and post-test results was significant. A final exam was
given to the participants at the end of the provider course which aimed to evaluate the
course and participants and also as a legislative necessity for certification. Mean score
of the participants was 94.8+4.7 for written test and 95.5+4.5 for practice exam. Also
differences were found in the results of pre-test, post-test, written and practice exams
with respect to occupation, working place and gender of the patients

Conclusion: NRP training achieved a significant increase in knowledge and skill levels
of the health workers in our study group. In order to assess impact of NRP on levels
of practice, knowledge and skills, the participants should be evaluated during a
follow-up period after training.

Key words: Neonatal resuscitation, in-service training; asphyxia
OZET

Amag: Ulkemizde yapilan Yenidogan Canlandirma Program (Neonatal Resuscitation
Program- NRP) kurslarin izleyerek katihmeilarin basar: diizeyini etkileyen etkenleri
ve bilgi diizeyi degisikliklerini belirlemeyi hedefledik.

Yontemler: Cahsmamiz tanimlayier tipteydi. Veri toplamak i¢in kagit iizerindeki ve
elektronik ortamdaki kurs raporlar: kullanildi. Kurs raporlarindan toplanan katilim-
c1 bilgileri; meslek, uzmanhk dah, ¢ahigilan yer, cinsiyet, 6n test, son test, son smav ve
uygulama siavi sonuclar: idi.

Bulgular: NRP uygulayici kurslarma 2007 yilinin ikinei yarisinda toplam 1411 saghk
¢aligam katildi. On test-son test arasinda anlamh bir fark vardi. Uygulayica kursunun
sonunda kursu ve kattlmeilar: degerlendirmek, bunun yaninda yasal zorunlulugu da
yerine getirmek i¢in bir smav yapilmaktadir. Katithmeilarin ortalamas: yazili sinav
i¢in 94.8+4.7, uygulama smavi icin ise 95.524.5 idi. On test, son test, yazili smav ve
uygulama smav sonucglar: arasinda meslek, uzmanhk, ¢cahsilan yer ve cinsiyet yoniin-
den fark bulunmaktayda.

Sonug: Arastirma grubumuzda NRP egitimi, saghk ¢alisganlarimin bilgi ve becerisinde
anlamh bir artis saglamistir. NRP’nin uygulama iizerine etkisini degerlendirmek i¢in
katihmeilarin beceri diizeyleri egitim sonrasi takip doneminde degerlendirilmelidir.
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INTRODUCTION

“If the child does not breathe immediately upon
Delivery, which sometimes it will not, especially
when it has taken Air in the womb; wipe its Mouth,
and press your Mouth to the Child’s, at the same time
pinching the Nose with your Thumb and Finger, to
prevent the Air escaping; inflate the lungs; rubbing it
before the Fire; by which Method I have saved
many.”

Dr. Benjamin Pugh-1754 (1)

There has been a global decrease in child deaths
during the end of the 20" century. The latest estimates
of under-five mortality from the Inter-agency Group
for Child Mortality Estimation (IGME) show a 41
percent decline in the global under-five mortality
rate, from 87 (85-89) deaths in 1990 to 51 (51-55) per
1,000 live births in 2011. Over the last 22 years all
regions have seen slower reductions in neonatal mor-
tality relative to under-five mortality. Globally, neo-
natal mortality has declined from 32 deaths per 1,000
live births in 1990 to 22 deaths per 1,000 live births
in 2011 at an average of 1.8 percent a year which is
much slower than for under-five mortality rates (2.5
percent per year) . Child survival programs have
primarily focused on important causes of death after
the first 4 weeks of life such as pneumonia, diarrhea,
malaria and vaccine-preventable conditions @ (result-
ing in a decline in under-5 mortality rates). While
important, the concomitant lack of attention to
important causes of neonatal mortality like preterm
birth (the single largest cause of neonatal mortality,
contributing to 35% of neonatal deaths) has resulted
in neonatal deaths taking an increasing proportion of
under-5 deaths (from 37% in 1990 to 40% in 2010),
and demonstrating a slower rate of decline than that
for under-5 mortality rates .

Turkey, an upper middle income country, has
made significant progress in health care over the past
decade. Health system transformation was compre-
hensive, but maternal and neonatal health policies, in

102

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2015; 5(2):101-108

particular, played a central role ©. As a result, neona-
tal mortality rate dropped from 29 deaths per 1,000
live births in 1990 to 9 deaths per 1,000 live births in
2011 @. Childbirths with the aid of a skilled attendant
rose from 83% in 2003 to more than 90% in 2009,
and institutional facility births rose to more than 90%
by 2009 ©. In fact, Turkey achieved a decline in neo-
natal mortality rates in a decade which is accom-
plished only within 30 years in the OECD countries.
Turkey have made great investments to improve
health systems, such as systematizing referrals to
neonatal care with transport systems, upgrading neo-
natal intensive care units, focusing on nursing staff
skills and standardization of care especially for neo-
natal resuscitation 7.

Birth is the starting point of a new life. Although
it is a natural process, sometimes help may be need-
ed. The most challenging part of the delivery is the
transition from intrauterine life in water to extrauter-
ine life of breathing air. Almost 90% of the babies
make the transition without difficulty, while 10%
may require some assistance. In 1% of all deliveries,
babies may need extensive resuscitation ®.

Birth asphyxia accounts almost 23% of 4 million
neonatal deaths occurring annually ©. Most of these
babies were not resuscitated appropriately ®. Deaths
due to asphyxia are important, because they are rela-
tively easy to avoid. Thousands of newborns will be
able to be saved from death or injury by the use of
correct resuscitation techniques. Neonatal
Resuscitation Program (NRP) aims to support the
delivery room staff with up-to-date knowledge and
promote them to gain skills in neonatal resuscita-
tion.

The effectiveness of the training to achieve the
goals of program should be revealed. Lancet Neonatal
Survival Team reported in 2005 that, neonatal resus-
citation achieved a 6-42% decrease in all causes of
neonatal mortality and morbidity with 95% cost- effi-
ciency rates !?. NRP trainings first began in USA in
mid- seventies V. NRP trainings were first started as
a local activity of Izmir Chamber of Medicine in
Turkey in 1992 which was structured in accordance
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with American Academy of Pediatrics (AAP) and
American Heart Association (AHA) guidelines.
Starting from 1998, this program has been dissemi-
nated through the country by General Directorate of
Mother and Child Health and Family Planning with
the support of Izmir Chamber of Medicine in terms of
training material. Target group for the NRP-Turkey is
the health workers who have responsibilities for the
mother and the baby during delivery. From 1998 until
the end of 2007, 18749 health workers successfully
completed this training 2.

NRP Provider Courses are given in two groups.
Group A consists of health workers other than physi-
cians, and Group B consists of physicians. Lectures
which are given to Group A concern asphyxia, resus-
citation organization, initial steps following delivery,
ventilation, compression, preparation and help for
intubation, preparation of drugs and highlights of
special conditions and preterm baby. While Group B
receives lectures on intubation, drugs, special condi-
tions and preterm which are more detailed than
Group A lectures. NRP instructor course in Turkey is
organized as classroom lectures and practice sessions
unlike AAP courses which are based on self-teaching.
Courses are given to groups of 15-25 health workers
for 3 days. All participants are given a Neonatal
Resuscitation Textbook which was translated into
Turkish, adapted and updated. For practice sessions,
intubatable baby manikins and all necessary resusci-
tation equipment are used. Standard slide sets are
used for classroom sessions. NRP provider course
was consisted of 6 lessons until 2007 which included
1. Asphyxia and organization of resuscitation, 2.
Initial steps, 3. Ventilation, 4. Chest compression, 5.
Intubation, 6. Medication. In 2007, lessons for spe-
cial conditions and preterm baby were added and the
total number of lessons encompassed 8 subjects 1.

In this study we aimed to measure the change of
the knowledge level in NRP course participants and
the factors effecting success of participants.
Participants’ level of knowledge on neonatal resusci-
tation were assessed before and after training. Also
effect of occupation, working place and specialty on

the level of success was measured.
MATERIAL and METHODS

In this study, NRP courses given within the last 6
months of 2007 in 20 provinces namely, Adiyaman,
Ankara, Antalya, Bingol, Bitlis, Burdur, Bursa,
Denizli, Diyarbakir, Elazig, Erzurum, Gaziantep,
Istanbul, Izmir, Kars, Kayseri, Konya, Trabzon, Van
and Bayburt were evaluated. It was a descriptive type
study.

In 2007, pre-test NRP provider courses were
started to be given and 3422 health workers attended
157 NRP provider courses in the whole country.
Study group consisted of 1411 health workers who
attended 71 NRP courses during the study period
(second half of 2007).Within this time period pre-test
assessments were started to be performed during
NRP provider courses.

Dependent variables were pre-test, post-test, final
written exam and practice exam results of the partici-
pants. Independent variables were occupation and
working place of the participants (Table 1). Differences
between 2 groups (Group A consisted of health work-
ers (excl physicians) such as nurses, midwives, para-
medics, etc and Group B consisted of physicians)
were analyzed.

Data was extracted from “Course Reports” which
were used to record NRP Provider Course data and
pre-test answer sheets which were filled up by par-
ticipants. Pre-test was consisted of 20 multiple choice
question, final exam had 20 short-answer plus 80
multiple choice questions amounting to a total of 100
questions. The first 20 questions of the final exam,
which were the same questions contained in the pre-
test was considered as post-test questions.

For statistical analysis SPSS for Windows version
13.0 was employed. Chi-square test was used to
determine significant differences between frequency
distributions, while t- test and variance analysis were
used for measured variables, and in intergroup com-
parisons level of statistical significance was accepted
as p<0.05.
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RESULTS

Of the 1411 participants, 98.5% successfully com-
pleted the course and final exams and qualified for
the certificate. Failure reasons were as follows; 6
participants could not attend all sessions (0.40%), 14
failed in the final exam (13 (0.90%) in the written-
and 1(0.07%) in the practice exam). Examination
results were calculated on a 100 point-scale. Mean
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scores for the pre-test and post-test exams were
56.6x£14.7, and 95.4+5.1 points, respectively. There
was a significant difference between mean scores of
the physicians (Group B) (61.2+12.6) the other health
workers (Group A) (52.9+15.3), (p<0.05). In Group
B, practitioners had the lowest (56.6+12.4), while
anaesthesiologists the highest mean scores (67.5+10.6)
with a significant intergroup difference (p<0.05). For
group A, there was no significant difference within

Table 1. Distribution of the participants of NRP Provider Courses in Turkey 2007 according to sex, working place and occupation.

Group A Group B Total

n % * n % * n %*
Working place
15t level facilities 42 50 15t level facilities 34 6,0 76 54
2 Jevel facilities 539 63,6 2M level facilities 229 40,6 768 54 .4
3 Jevel facilities 208 24.6 3 Jevel facilities 246 43,6 454 322
Other 58 6,8 Other 55 9.8 113 8,0
Occupation
Midwife 414 48.9 Pediatrician 163 289
Nurse 340 40,1 Obstetrician 119 21,1
Anesthesia Technician 62 7.3 Practitioner 186 329
Paramedic 17 2,0 Anesthesiologist 66 11,7
Health Officer 11 1,3 Family Practitioner 21 3,7
Other 3 04 Other 9 1,7
Total 847 1000 Total 564 1000 1411 1000

*column percentage

Table 2. Mean pre- and post-test scores of NRP participants according to sex, occupation and level of facility, Turkey 2007.

Group n Mean of pre-test Mean of post-test
Occupation Group A
Midwife 412 52,3148 95,7£5,6
Nurse 336 54.5+15.,8 95,0£5,6
Anesthesia Technician 61 54.8+14,6 95,6+5.,6 p<0,05
Paramedic 15 53,1179 96,3+5,3
Health Officer 10 542+159 95,045
Other 3 46,7£10 4 93.3+7,6
Group B
Pediatrician 160 64,1110 98,3+3,2
Obstetrician 117 60,5+10,7 97,735
Practitioner 183 56,6124 96,753 p<0,05
Anesthesiologist 65 67,5+10,6 98,4+2 8
Working place Family Practitioner 21 64.5+13,6 979+3 4
Other 8 57,5110 98,735
1t level facilities 75 46,2+12.7 91,9+8 .8
2 Jevel facilities 761 53,5+15,1 96,0+5,1 p<0,05
31 Jevel facilities 446 61,6£12,6 96,8+4,7
Other 109 60,2+13,1 97,649
Total 1391 56,6147 96.,3+5,1
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the group (Table 2).

Differences between the pre and post-test mean
scores of Groups A and B were significant. But
higher increases were detected in Group A. Regarding
occupation and level of facility, there was a signifi-
cant difference between pre- and post-test results.
Since each group had nearly similar post-test results,
the groups with the lowest pre-test results demon-
strated maximum differences relative to post-test
results (Table 2). In Group A, the difference between
pre-, and post-test results was at its highest level
among midwives (52.3+14.8 points). In Group B,
“physicians of other specialties ” had the highest
increase with 57.5+11.0 points. Physicians of other
specialties include pediatricians, obstetricians, anes-
thesiologists, practitioners and family physicians.
They were usually in administrative positions or
trained to be instructors. Among participants from
primary health centers pre-test (46.2+12.7) and post-
test results were extremely different (91.9+8.8).

When the success rate was analyzed for individu-
al lessons, “Preterm Baby” (Lesson 8) had the high-
est scores with 83.5%. Scores of the other lessons
from highest to lowest success rates achieved were;
Overview and Principles of Resuscitation (Lesson 1)
72.0%, Initial Steps (Lesson 2) 69.4%, Chest
Compression (Lesson 4) 54.6%, Special Conditions
(Lesson 7) 51.3%, Medications (Lesson 6) 48.9%,

Ventilation (Lesson 3) 34.9%, and Intubation (Lesson
5) 33.3%. The greatest difference between Groups A
and B was in “Medication” subject which was in
favor of Group B (physicians ). Group A had a higher
average score in Special Conditions (Lesson 7) and
there was no difference between esson 7, and Lesson
1 (Overview and Principles of Resuscitation). For all
other lessons, Group B had a higher mean score.
Groups A and B had gotten better results in post-test
than pre-test exams.

Post-test results were better than pre-test results in
both groups. In both groups the greatest difference
was in “Intubation” lesson. In Group A there was a
66.7% and in Group B 60.0% increase in success
rates. The smallest intergroup difference was detected
for lesson 8, “Preterm Baby” (Group A 21.2% and
Group B 5.3%). Details of the pre- and post-test
results are given in Figures 1 and 2.

Mean score of the written exam was 94.8+4.7
points, while Group B had a higher score than Group
A (96.4+3.5 vs 93.8+5.0). Mean score of the practice
exam was 95.5+4.5, and again Group B had a higher
score (96.3+4.2 vs. 95.0+4.6) than Group A.

Any difference was not found in Group A as for
the distribution of analyzed exam results, but in
Group B pediatricians, obstetricians and anaesthesi-
ologists had obtained significantly better results than
practitioners. When the working place and the results

Overview and Principles of Resuscitation
Initial Steps ]

Ventilation |

Chest Compression :

Intubation

Medications

Special Conditions j

Preterm Baby

Pre-test

[l Post-test

Figure 1. Pre- and post-test scores of NRP participants in Group A.
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Overview and Principles of Resuscitation
Initial Steps

Ventilation

Chest Compression 1

Intubation

Medications

Special Conditions

Preterm Baby

98.3
97.5
96.4
97.8
98.5
98.7

B Post-test

Pre-test

Figure 2. Pre- and post-test scores of NRP participants in Group B.

Table 3. Mean final written and practice exam scores of NRP participants according to sex, occupation and level of facility, Turkey

2007.
Written exam Practice exam
Group n Mean Mean
Occupation Group A
Midwife 412 93,6449 94,7+4 5
Nurse 336 942454 95,1+4 9
Anesthesia Technician 61 939+42 96,1+39
Paramedic 15 93,2455 96,8+3,8
Health Officer 10 91,5+£3.8 959+2.5
Other 3 93,84 4 93,749
Total 837 93,8+5,0 95,0446
Group B
Pediatrician 160 97,7£2.,6 972435
Obstetrician 117 97,329 97,0+£3,3
Practitioner 183 94.6+4,1 94.7+53
Anesthesiologist 65 96,9+2.6 96,8+3 4
Family Practitioner 21 95,632 96,3+4 4
Other 8 95,7+4 8 96,7£2.5
Total 554 96,4+3.5 96,3+4,2
Working place 1% level facilities 75 93,2+42 93.9+4.6
27 Jevel facilities 761 94244 .6 95,1243
31 Jevel facilities 446 96,244 .6 96,4+4 9
Other 109 94,5442 95,6+4,1
Total 1391 94 .8+4.7 95,5+4.5

were analyzed, health workers from tertiary helath
centers had significantly better results (Table 3).

DISCUSSION

Asphyxia has an important role in neonatal mor-
tality and morbidity. Preventing death and sequelae
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due to asphyxia would be possible if health workers
trained in neonatal resuscitation attend deliveries.
Eleven NRP training sessions were designed regard-
ing the needs of the delivery room staff to achieve
optimum management of the newborn.

Efficiency of NRP training could be evaluated by
two methods: Assessing impact of NRP on neonatal
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health (neonatal death rate, reasons for neonatal
deaths, etc) or analyzing the difference in the knowl-
edge level and skill of NRP course participants.

Our study aimed to assess differences in knowl-
edge and skill levels before and after NRP courses.
Our study revealed that health workers trained in
NRP courses increased their knowledge and skills,
and our results were in accordance with other studies
in the same field ®*'9. But we could not find any
study evaluating pre-test, and post-test results based
on the participant’s occupations. Only Couper et al
reported higher success rates for physicians in a
similar study, but it was not stated whether the differ-
ence was significant or not 1%,

When pre-test results of both groups were com-
pared with respect to lessons, there was no difference
except for the Lesson 1 (p<0.05). Group A partici-
pants were more successful only in Lesson 7. This
lesson is related with special conditions, and had only
one question in the pre-test, which was about routine
care. Group A participants were naturally expected to
be more successful in this subject. Biggest difference
between two groups was in lessons for drugs. This
can be explained by the differences in the curriculum
of health workers. Another interesting result was that,
participants had very low scores in “Ventilation”,
which is the key process in neonatal resuscitation.
This low score was seen either within the whole
group (34.9%) or between different groups (Group A
30.8%, Group B 41.6%). There was no difference
between two groups with respect to occupation in the
“Ventilation” lesson (p<0.05). This could be a sign of
underestimation during pre-service training.

In a study conducted by Trevisanuto et al. at
Padua in 2004, 25 fellows of pediatrics were given a
pre-test consisting of 80 questions before a course
prepared in accordance with AAP/AHA recommen-
dations. Among the major subjects could be listed as
“Initial steps”, “Ventilation”, “Chest Compressions”
and “Medication” and highest scores were achieved
in “Initial Steps” followed by “Ventilation” in which
only 40% of the patients passed the test. The lowest
scores were obtained in “Chest Compression” course.

©_In our study in the physicians group, success rates
were as follows: Initial Steps (72.1%), Medication
(64.7%),Chest Compressions (62.0%),and Ventilation
(41.6%). In our study, success rates were higher and
the order of the subjects was different. In our study
participants’knowledge level was higher concerning
Medications when compared with Ventilation and
Chest Compression. In a study by Trevisanuto et al.
participants were more knowledgeable in the
Compression course. Only 0.2% of the participants
were successful in the Neonatal Resuscitation course
which did not meet the real needs ®.

When each lesson was evaluated separately, over-
all success rate of the participants for all lessons was
over 90% except for Lesson 7 with a success rate of
82.2%. The biggest difference between pre- and post-
test exam results were obtained in Lesson 5-Intuba-
tion, as could be expected, while the smallest differ-
ence between both test results was noted in Lesson
8-Preterm Baby. There was also a significant differ-
ence between the pre- and post-test results of each
question (p<0.05).

Re-evaluating knowledge and skill levels of the
participants following a certain time after the course
is considered to be valuable. Trevisanuto et al showed
that participants had lower rate of success 6 months
after the course, when compared to post-test results
U9 This information is adapted to our program with
update trainings every third year following the course
since 2004.

CONCLUSIONS

1. It should be noted that, there was a considerable
lack of knowledge about ventilation, which is the
key element of neonatal resuscitation. NRP train-
ings are in-service trainings and given to a special
group of health workers and therefore they are not
suitable for integrating into pre-service training as
it is. But the results have demonstrated us that
basic neonatal resuscitation should be part of the
pre-service training.

2. Fellows of pediatrics, obstetrics and anaesthesiol-
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ogy should complete the course before they finish
their fellowship. Especially the lower rate of suc-
cess which was found among obstetricians, who
are responsible from most of the deliveries, is an
important issue.
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