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Abstract
Introduction: Competence in neonatal resuscitation, which represents the most urgent pediatric clinical situation, is critical in delivery rooms to
ensure safety and health of newly born infants. The challenges experienced by health care providers during this procedure are unique due to
different causes of cardio respiratory arrest. This study aimed at assessing the knowledge of health providers on neonatal resuscitation. Methods:
Data were gathered among 192 health providers drawn from all counties of Kenya. The clinicians were asked to complete questionnaires which
were in two parts as; demographic information and assessment of their knowledge by different scenarios which were formatted in the multiple
choice questions. Data were analyzed using SPSS version 15.0 for windows. The results are presented using tables. Results: All the participants
were aged 23 years and above with at least a certificate training. Most medical providers had heard of neonatal resuscitation (85.4%) with only 23
receiving formal training. The average duration of neonatal training was 3 hours with 50% having missed out on practical exposure. When asked
on steps of resuscitation, only 68 (35.4%) of the participants scored above 85%. More than 70% of them considered their knowledge about
neonatal resuscitation inadequate and blamed it on inadequate medical training programs. Conclusion: Health providers, as the key personnel in
the management of neonatal resuscitation, in this survey seem to have inadequate training and knowledge on this subject. Increasing the duration
and quality of formal training should be considered during the pre-service medical education to ensure acceptable neonatal outcome.
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Introduction
Effective newborn resuscitation is essential in reducing the sequel of birth asphyxia estimated to have a mortality of 2 million a year with 99% of
deaths in developing countries [1,2]. For resuscitation to be successful, it requires meticulous understanding by the health-care personnel working
in the labour, maternity and newborn units to have adequate skills for prompt neonatal resuscitation [3,4]. Adequate knowledge and awareness
about neonatal resuscitation plays a major role in early diagnosis, appropriate management and, accordingly, reduction of adverse consequences
[5]. Some countries have well established neonatal resuscitation programs aimed at equipping their health personnel with skills for neonatal
resuscitation [6-8]. In Kenya, adoption and implementation of such programs remains a challenge. The aim of this study was the determine
knowledge level about neonatal resuscitation amongst health care personnel working in Kenyan hospitals.

Methods
The study consisted of 192 health care personnel drawn from all the counties of Republic of Kenya. Kenya has 47 counties that represent
administrative units. Each county has either a level IV or V hospital with an active neonatal unit. The average workforce in each neonatal unit of
county hospital is made of eight to ten medics (nurses and clinicians). Four medics working in these neonatal units were randomly selected from
each county hospital. Two referral hospitals in Uasin Gishu and Nairobi counties were each assigned six medics because of the large volumes of
patients that they attend to and the larger number of clinicians. The administrative authority to carry out the study was given by the Ministry of
Medical Services of Kenya. Data on their age, sex, experience in medical service, academic qualifications, work station and previous training in
neonatal resuscitation was collected and filled in a preformatted questionnaire. A written test with 10 questions derived from the standard test
contained in the American Heart Association/ American Academy of Paediatrics (AHA/AAP) Textbook of Neonatal Resuscitation [3,9] was given to
them. The questions were divided into the five steps according to the stages of neonatal resuscitation: (i) initial steps in resuscitation; (ii)
ventilation; (iii) chest compression; (iv) endotracheal intubation; and (v) administration of medications and fluids. The participants took the
examination under standardized conditions, strictly supervised, and were required to complete the test in 20 minutes. The questions included
multiple choice and true/false questions. The grading of the test was carried out according to standard instructions contained in the Textbook of
Neonatal Resuscitation. Those who scored >85 were scored as successful.
Data were managed and analyzed by Statistical program for Social Sciences (SPSS) 15.0 Chicago Ill software. All numeric values are expressed
exact number (n) or percentage (%). Categorical variables were compared using X2 test. P

Results
Participants included 109 females and 83 males all aged above 23 years (with average age of 35 years) and at least a certificate training (Table
1). The average duration of work experience was 9 years. Majority of the participants (71%) did not have an experience with neonatal
resuscitation.
One hundred and sixty three health care personnel (85%) had received some information on neonatal resuscitation. Out of this number only 23
(12%) had formal training. Of those who received formal training, the total course duration averaged 3 hours with almost 50% missing out on
practical exposure. When asked on initial steps in resuscitation, ventilation, chest compression, endotracheal intubation and administration of
medications and fluids only 68 participants (35.4%) obtained a score of 85% and above, the rest getting them wrong (Table 2). When the
average scores of the nurses was compared with that of the clinicians using X2test, the differences were found to be statistically significant
(p=0.046) in favour of clinicians. More than 70% of the participants considered their knowledge about neonatal resuscitation less than average.
Not only did they declare that their actual ability to resuscitate was low but they also declared inadequacy in their medical training programs.

Discussion
The observations of the current study reflect an overall poor performance amongst the health care personnel sampled on neonatal resuscitation.
Similar observations have been made in developing countries, where neonatal resuscitation is a big challenge [10-12]. It may be a reflection of ill
preparation of health care personnel during training. Ironically, medical officers in particular spend extensive time in school during their
undergraduate medical training [13] but still don’t seem to have sufficient knowledge on neonatal resuscitation.
Despite the fact that the average work experience was 9 years and questions were designed to assess basic level of knowledge, only 35.4% of the
participants managed to score above the minimum competency level. One would expect better results in a population survey with such magnitude
of experience. This indicates a serious deficiency in knowledge of basic maternal and neonatal care. Many health personnel have limited knowledge
of neonatal resuscitation and are yet faced with high numbers of resuscitations largely poorly executed [14]. These findings reflect ailing health
system and bolster the view that very few medical institutions currently provide optimal training on essentials of maternal and newborn care.
Nurses in particular regardless of whether they had a degree or certificate qualifications performed dismally. This worrying observation indicates
either lack of formal training in neonatal care or disinterest in the subject. Paradoxically, previous reports indicate that nurses and midwives always
perform better than clinicians on neonatal resuscitation and have been touted as the best ambassadors to community level hospitals [15,16].
Regarding the fact that nursing education takes almost half the duration of time it takes to train doctors [17] may explain constrained time for
training. Consequently, what this implies is that many neonates who may need resuscitation may end up suffering especially in rural communities.
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Noticeable was that the sampled health care personnel basically from public health sector had minimal number of hours of training on neonatal
resuscitation and without much practicum exposure. Further, there were hardly any refresher courses after they graduate from medical school
which further complicated their lack of competency. As a result, they remain uninformed and become helpless especially in stations in which they
are deployed to serve. Similar observations have been made in rural Bangladesh, Pakistan, Vietnam and India which may be indicative of a
common challenge in developing nations [18-21].
Additionally, many young health care personnel remain unsupervised and unprepared to deal with approved guidelines for neonatal resuscitation.
Skills that are better passed from the senior to junior colleagues with adequate interaction remain un-inculcated resulting in inadequate knowledge
and professional insecurity. There is an overall lack of good will and effort on part of consultants in public health facilities to spend time in these
facilities teaching, thus putting the young professional who are inherently impatient to learn (the generation X) at risk of ignorance. In deed
previous studies have revealed that the best way to pass on medical knowledge and skills is through apprenticeship which apparently lacks in this
setting [22-24].
It is conceivable that even if the lack of knowledge noted in this study in terms of lower scores, refresher courses and formal training programs
can offset some of the gaps. There is also need to follow up the process of translation of knowledge and skills gained by the trainees into clinical
practice to periodically evaluate competency.

Conclusion
The disappointing performance of health personnel in this essential skill, underscores the urgent need for intensified training. Increasing the
duration and quality of formal training should be considered during the pre-service medical education to ensure acceptable neonatal outcome.

Competing interests
The authors declare no conflict of interest. There were no external sources of funding.

Authors’ Contribution
All the authors contributed equally to the development of this manuscript. All authors have read and approved the final version of this manuscript.

Tables
Table 1: Participants in the survey
Table 2: Sample of the responses given by the participants

References
1.

Bhutta ZA, Belgaumi A, Abdur R, Karrar M, Mouane M. Child health and survival in the Eastern Mediterranean region. BMJ. 2006;
333:839-842. This article on PubMed

2.

Bhutta ZA, Sajid S, Salat MS, Cousens S, Martines J. Implementing community-based perinatal care: results from a pilot study in rural
Pakistan. Bull World Health Organ. 2008; 86:452-459. This article on PubMed

3.

Bloom RS, Cropley C. Textbook of Neonatal Resuscitation. American Academy of Pediatrics, American Heart Association, Illinois, 2000.

4.

Boo NY, Pong KM. Neonatal resuscitation training program in Malaysia: results of the first 2 years. J Paediatr Child Health. 2001; 37:11824. This article on PubMed

5.

Chu W, Hsu LL. The process of acquiring practical knowledge by emergency nursing professionals in Taiwan: a phenomenological study.
J Emerg Nurs. 2011; 37:126-131. This article on PubMed

6.

Davanzo R. Newborns in adverse conditions: issues, challenges, and interventions. J Midwifery Womens Health. 2004; 49:29-35. This
article on PubMed

7.

Elliot GA. Trends in medical education in South Africa.1955 May 7;29(19):432-6. . This article on PubMed

8.

Eriksson L, Målqvist M, Persson L, Ewald U, Wallin L. Evidence-based practice in neonatal health: knowledge among primary health care
staff in northern Viet Nam.Hum Resour Health. 2009 Apr 24;7:36. . This article on PubMed

Page number not for citation purposes

3

9.

Janvier A, Nadeau S, Deschênes M, Couture E, Barrington KJ. Moral distress in the neonatal intensive care unit: caregiver's experience. J
Perinatol. 2007; 27:203-8. This article on PubMed

10. Jukalla AJ, Henley SJ. Readiness for neonatal resuscitation: Measuring knowledge, experience, and comfort level. Appl Nurs Res. 2007
May;20(2):78-85.. This article on PubMed
11. Kattwinkel J, ed. Textbook of Neonatal Resuscitation. 4th ed. Elks Grove Village, IL: American Heart Association and American Academy
of Paediatrics, 2000
12. Kattwinkel J, ed. Textbook of Neonatal Resuscitation. 6th ed. Elk Grove Village: Am Academy of Pediatrics, 2010
13. Kenya
Medical
training
college
bulletin,
2010.
http://www.kmtc.ac.ke/public_site/webroot/cache/article/file/Nursing_log1.pdf. Accessed 12 November 2011

Available

at

14. Khan K, Pattison T, Sherwood M. Simulation in medical education. Med Teach. 2011; 33:1-3. This article on PubMed
15. McCulloch KM, Vidyasagar D. Assessing adherence to standards for neonatal resuscitation taught throughout the peripheral referral area.
Pediatr Clin North Am. 1993 Apr;40(2):431-8.. This article on PubMed
16. Muhammad Akram FJK. Health Care Services and Government Spending in Pakistan PIDE Working Papers 2007, cited Pakistan Institute
of Development Economics Islamabad
17. Sindiga I. Towards the participation of traditional birth attendants in primary health care in Kenya. East Afr Med J. 1995; 72:459-64.
This article on PubMed
"The
State
of
the
world’s
children".
Maternal
and
18. UNICEF
http://www.unicef.org/sowc09/press/release.php. Accessed 14 November 2011.

newborn

health

2009:

New

York.

19. Wall SN, Lee AC, Niermeyer S, English M, Keenan WJ, Carlo W, Bhutta ZA, Bang A, Narayanan I, Ariawan I, Lawn JE. Neonatal
resuscitation in low-resource settings: what, who, and how to overcome challenges to scale up? Int J Gynaecol Obstet. 2009;107:S4762. This article on PubMed
20. WHO, Handbook IMCI: integrated management of childhood illness/World Health Organization. Geneva 2005. Available at
http://whqlibdoc.who.int/publications/2005/9241546441.pdf. Accessed 14 November 2012
21. 21. WHO, Pakistan’s experience in Lady Health Workers (LHWs) Programme. 2004, World Health Organization. Avialble at
http://www.emro.who.int/rc51/media/EMRC5112.pdf. Accessed 16 December 2011
22. Whyte SD, Sinha AK, Wyllie JP. Neonatal resuscitation - a practical assessment Original Research Article. Resuscitation. 1999; 40: 21-25.
This article on PubMed
23. Wyatt J. Appropriate medical technology for perinatal care in low-resource countries. Ann Trop Paediatr. 2008;28:243-51. This article
on PubMed
24. Ziraba AK, M S, Madise NJ, Saliku T, Fotso JC. The state of emergency obstetric care services in Nairobi informal settlements and
environs: Results from a maternity health facility survey. BMC Health Serv Res. 2009; 9:46. This article on PubMed

Page number not for citation purposes

4

Table 1: Participants in the survey
Professional

Highest qualification

Number (%)

Medical officer

Degree

28 (14.6)

Clinical officer

Diploma

34 (17.7)

Nursing officer

Certificate

112 (58.3)

Degree

18 (9.4)

Table 2: Sample of the responses given by the participants
Question

Correct respondents

Wrong respondents

n (%)

n (%)

Where do we resuscitate

174 (91)

18 (9)

Composition of the resuscitation team

92 (48)

100 (52)

When is the neonate suctioned

61 (32)

131 (68)

When do we intubate?

122 (64)

70 (36)

How is the new-born stimulated?

54 (28)

138 (72)

What is the best source of gas for resuscitation

48 (25)

144 (75)

How is oxygen delivered and at what rate?

2 (1)

190 (99)

Use of drugs such as aminophylline, adrenaline, sodium

2 (1)

190 (99)

What are appropriate fluids for resuscitation?

1 (1)

191 (99)

What is the best ventilation support of neonates during

1 (1)

191 (99)

bicarbonate, hydrocortisone

transport?
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