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ABSTRACTABSTRACT
Background: Asphyxia and mortality remain significant concerns in developing countries, emphasizing the need 
for quality essential newborn care (ENC) at birth. Therefore, this study aimed to evaluate the effect of training 
nurses in Essential Newborn Care (ENC) on reducing neonatal asphyxia and mortality.
Materials & Methods: A quasi-experimental study design was conducted in the Obstetrics Department of a 
public teaching hospital in Lahore School of Nursing, The University of Lahore, Punjab, Pakistan. over a period of 
nine months. A total of 42 nurses were selected through census sampling and received an 8-week ENC training 
program focused on immediate newborn care and neonatal resuscitation. The prevalence of asphyxia and neonatal 
mortality among NICU admissions was assessed before and after the training. A validated questionnaire was used 
to evaluate nurses’ knowledge, practices, and neonatal outcomes. Data were analyzed using SPSS version 23.
Results: A review of 698 NICU admissions showed a slight decrease in asphyxia prevalence from 37.0% to 
33.7%, with improvement in severity levels. Early neonatal mortality also showed a downward trend from 10.5% 
to 8.1%, though this change was not statistically significant. Secondary analysis Wilcoxon Signed-Rank test 
revealed significant improvements in nurses’ knowledge and practice scores post-training (p < 0.001), with 
median differences of 10.0 and 12.5, respectively.
Conclusion: The findings suggest that ENC training can contributes to improved neonatal outcomes. However, 
to achieve a significant reduction in asphyxia and mortality, additional factors influencing patient outcomes must 
be addressed.
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sis cause many preventable deaths (1/3 in first 24 
hours).1 Strengthening ENC training and delivery 
in resource-limited settings is essential to improve 
newborn outcomes. Pakistan ranks third globally 
in neonatal deaths, with an estimated 244,000 in 
2020.² Birth asphyxia, responsible for nearly 24% 
of neonatal deaths worldwide, accounts for around 
900,000 deaths annually.3,4 Survivors often face long-
term neurodevelopmental impairments, imposing 
substantial burdens on families and healthcare 
systems.3,4

ENC is effective in reducing asphyxia and neonatal 
mortality, but gaps in nursing practices, limited 
coverage, and insufficient training hinder its impact. 
Inadequate evidence-based practices are a key 
barrier. Targeted interventions can enhance nurses’ 
knowledge and improve newborn resuscitation.1-3 

INTRODUCTIONINTRODUCTION
Essential Newborn Care (ENC) is crucial for neonatal 
survival, and trained nurses serve as the frontline 
defense in preventing birth asphyxia and reducing 
neonatal mortality. But gaps in knowledge, practice, 
and care access hinder implementation in low- and 
middle-income countries. Birth asphyxia and sep-
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ENC includes evidence-based interventions like 
Helping Babies Breathe, immediate newborn care 
(drying, delayed cord clamping, skin-to-skin contact, 
breastfeeding), and thermoregulation.  Neonatal hy-
pothermia affects 11% to 95% of newborns, with the 
highest prevalence in Asia and sub-Saharan Africa.5-8 
If unaddressed, it can lead to serious complications 
such as asphyxia and sepsis, significantly increasing 
the risk of neonatal mortality.
ENC implementation is crucial for reducing neonatal 
deaths, aligning with SDG 3.. WHO recommends 
80% ENC coverage and 90% skilled attendance 
at deliveries to meet the 12/1,000 target. Need 
focused, scalable interventions.1 Training nurses 
in ENC is crucial to addressing the high burden of 
asphyxia and neonatal mortality at Lahore School of 
Nursing, The University of Lahore, Punjab, Pakistan. 
Hospital. Given the disproportionate contribution of 
rural regions to neonatal deaths, this study supports 
progress toward SDG targets by enhancing the qual-
ity of facility-based newborn care. this study aimed 
to evaluate the effect of training nurses in Essential 
Newborn Care (ENC) on reducing neonatal asphyxia 
and mortality.

MATERIAL AND METHODSMATERIAL AND METHODS
The study employed a quasi-experimental design, 
following TREND guidelines. It involved 42 obstet-
ric nurses with no recent ENC training, excluding 
those on leave, unable to complete training and 
assigned to the NICU (where most components of 
early newborn care are not routinely practiced) were 
excluded from the practice assessment to ensure 
internal validity. To facilitate nurse participation, 
groupings were organized according to duty shifts. 
Additionally, 531 term, normal birth weight neonates 
without congenital anomalies, admitted to the NICU 
between February and November 2024, were includ-
ed to assess asphyxia prevalence and early neonatal 
mortality (ENM). Neonates were selected based on 
documented cases of asphyxia, hypoxic-ischemic 
conditions, and mortality occurring within the first 
seven days of life.
Data collection used a validated proforma and WHO 
ENC assessment tool (2022), with two sections: 
neonatal outcomes and nurses knowledge/practice.  
To ensure contextual relevance, the tool was further 
validated for face and content validity by an expert 
panel, including a pediatrician, a clinical researcher, 
and a senior nursing professional. Ethical approval 
was obtained, and non-random census sampling 
recruited participants. Informed consent was en-
sured before enrollment. Data collection involved 
NICU file reviews and non-intrusive observations of 
nurses in labor and operating rooms. Participants 
performed ≥2 newborn care procedures. If harmful 
practices were noted, the observer intervened to 
ensure neonatal safety. Data were anonymized and 
digitized for analysis.

Pre-Intervention Phase (Feb–May 2024): Following 
ethical approval, retrospective data on asphyxia 
prevalence and neonatal mortality were collected 
from NICU records. Nurses’ knowledge and practices 
were assessed using self-administered question-
naires and observational checklists. Intervention 
Phase (June–August 2024): The study implemented 
an 8-week semi-structured ENC training program, 
based on WHO guidelines and expert-reviewed. It 
covered immediate newborn care, Helping Babies 
Breathe (HBB), and clinical procedures through 
workshops, lectures, videos, and peer-led learning. 
An optional revision session was provided to rein-
force key concepts and introduce supplementary 
content beyond the primary scope of the study. 
Post-Intervention Phase (August–November 2024): 
One week after the intervention, nurses’ knowledge 
and practice were reassessed. Clinical outcomes—
including asphyxia prevalence and early neonatal 
mortality—were prospectively monitored over the 
following four months.
To minimize bias, the study included all consenting 
participants and focused on term, normal birth 
weight neonates. Anonymity was ensured, validated 
tools were used, and records from the intervention 
period (June–July 2024) or with missing data were 
excluded. The researcher’s familiarity with the setting 
and observations at two time points further reduced 
bias, strengthening the study’s validity and reliability.
The study used SPSS version 23 for statistical analy-
sis. Descriptive statistics summarized the data, while 
the Wilcoxon Signed-Rank test compared paired 
ordinal data. Results were considered significant at 
p ≤ 0.05 with a 95% confidence interval.

RESULTSRESULTS
A review of 698 NICU admissions showed a slight 
decrease in asphyxia prevalence from 37.0% to 
33.7%, with improvement in severity levels (Table 1).
he ENC training significantly improved nurses’ 
knowledge and practices. Key findings include: 
Knowledge of actions within 1st hour: 65% to 
improved levels, Cord clamping timing: 66.6% to 
improved levels, Bag-mask ventilation: 35.7% to 
76.5%, Skin-to-skin contact: 63% to improved levels, 
Neonatal resuscitation practices reached 100% 
compliance in stimulation, calling for help, and 
stopping ventilation.
Descriptive statistics and Wilcoxon Signed-Rank 
test analysis revealed significant improvements in 
both knowledge and practice scores. The median 
knowledge score increased from 26.50 to 40.00 
(+13.5), and the median practice score rose from 
15.50 to 28.00 (+12.5).
The majority of participants scored above 90% in 
knowledge and above 80% in practice assessments. 
Only 7% of nurses demonstrated inadequate knowl-
edge, and 17% scored inadequately in practice 
(Figure 1).
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Table 1: Background variables of Participants (n= 42)

Variables Category Frequency (n) %age

Gender
Male 04 9

Female 38 91

  Department

Labour room 19 45

Operation room 7 17

Postnatal room 8 19

NICU. 8 19

Highest level of qualification

MSN 00 00

BSN 5 14

Diploma RN 37 86

Ever attended Training in (ENC)
Yes 7 17

No 35 83

  Duration of  training attended (ENC)
3 - 12 Months - 1-3 Years 2 5

3- 5 Years -  >5 Years 5 12

Demographic information of neonates delivered within the public teaching Hospital KP (February 2024-No-
vember 2024)

Variables Pre Intervention Post Intervention

Total admitted neonates 318(51.2%) 303(48.8%)

Gestational age (Weeks) >37 Weeks 282(45.4%) 273(44.0%)

Birth weight (kg) >2.5 k g 274(44.1%) 262(42.2%)

Congenital Anomaly 271 260

Descriptive statistics; frequency (n)  and percentage (%).

Table 2: Comparison of knowledge and practice Score

Variables Minimum Maximum Median SD 25th 50th 75th MDiff Z-Valie P-Value

Knowledge Score
Pre 11 39 26.50 9.50 14 26 33

10 5.518 <0.001
Post 31 42 39.00 3.00 38 40 42

Practice Score
Pre 8 32 15.50 6.00 12 15 20

12.5 5.094 <0.001
Post 19 34 28.00 6.00 25 28 32

Descriptive and inferential statistic (Wilcoxon Signed-Rank test of two related samples had been applied, 
p-value <0.05 considered significant)
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Figure: 1. The Median difference between of 
knowledge and practice Score before and after 

essential newborn course training
The standard deviation of scores decreased after 
the training, indicating a more uniform distribution 
of scores, and the median increased significantly, 
indicating a shift in the central tendency of the scores.
The Z-value shows a large effect size, indicating a 
substantial difference. With p < 0.001, both knowl-
edge and practice scores improved significantly 
post-training. Despite partial gains in some ENC 
components, the improvements were highly statis-
tically significant (Table 2).
Between Feb-Nov 2024, 2,826 neonates were ad-
mitted to NICUs, with 698 (24.65%) from the inter-
ventional site: 315 (45%) pre-ENC and 301 (44%) 
post-ENC. Neonates admitted during June-July 
(intervention period) were excluded to minimize 
bias (Figure 2).

Figure: 2. The difference between asphyxia 
prevalence and neonatal mortality before and 

after essential newborn course training (Febru-
ary-May 2024 and August-November 2024).

DISCUSSIONDISCUSSION
ENC training boosted knowledge and care practices, 
but no significant improvement in neonatal deaths or 
asphyxia rates. Although the pre–post study design 
limits causal inference, the observed reduction in 

asphyxia may plausibly be attributed to the ENC 
training. These findings underscore the need for 
targeted, competency-based training strategies 
focusing on high-risk interventions like neonatal 
resuscitation. Additionally, addressing systemic bar-
riers (e.g., equipment availability, staffing) is crucial 
to optimizing ENC effectiveness in resource-limited 
settings.9-12

The nursing staff had limited ENC training exposure, 
with most lacking recent updates. Only six had train-
ing 3-5 years ago. This gap in ongoing professional 
development echoes Ogunlesi et al. (2019). Regular 
refresher training is crucial. Similarly, ENC training 
improved knowledge (p<0.0001) and skills.13-16 Minor 
score differences likely due to their larger scope. 
Minor differences in mean scores between the two 
studies may be attributed to the larger scale and 
broader scope of their research.
Moreover, this study found a modest reduction in 
asphyxia prevalence, consistent with the findings of 
literature.17 However, high rates persisted post-in-
tervention. This may be attributed to inadequate 
practice in key areas of neonatal ventilation among 
nurses or to confounding variables such as secular 
trends, the distribution of asphyxia severity in the 
study setting, and the duration of labor, all of which 
can influence asphyxia outcomes. Additionally, the 
introduction of Essential Newborn Care (ENC) inter-
ventions was associated with a reduction in sepsis 
risk. However, neonatal mortality slightly increased 
from 1.6% to 2.5%, potentially due to external fac-
tors or a low number of pre-intervention cases. The 
persistent challenge of accurately diagnosing sep-
sis further underscores the need for improved and 
reliable diagnostic tools in low- and middle-income 
countries.18

In comparison with previous studies, our findings are 
consistent with existing literature.17 Several recent 
studies have demonstrated the effectiveness of 
training programs in enhancing healthcare providers’ 
knowledge and practice.8,16,17 However, contrast the 
findings of the study, reported that persistently low 
knowledge and practice scores despite training. This 
discrepancy may be attributed to differences in study 
settings, target populations, and the structure or de-
livery of training programs. Such contrasting findings 
underscore the influence of contextual factors on the 
effectiveness of capacity-building interventions.19

ENC implementation didn’t reduce asphyxia admis-
sions, contrasting some reviews, possibly due to 
component selection or low baseline rates.21 Neona-
tal mortality findings align with similar programs (e.g., 
“Helping Babies Breathe”). This suggests refining 
ENC focus and components may be needed.22

ENC training boosts nurses’ skills in key newborn 
care steps (drying, positioning, airway management, 
stimulation, BMV). Similar improvements seen in 
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sub-Saharan Africa and Pakistan with structured 
training, enhancing adherence to protocols.23

Consistent with global guidelines like HBB and WHO 
ENC, initiating interventions within the first minute 
is critical. Timely interventions (drying, stimulation, 
BMV) within the first minute are critical for newborn 
outcomes. Delays in BMV (>30 seconds) increase 
risk of death/admission by16%.24 ENC training is ef-
fective in reducing neonatal mortality and asphyxia, 
supported by reviews 5.6% to 52.38%.25-28 This study 
provides valuable baseline data in a low-resource 
setting, highlighting cost-effectiveness and reliability 
through data triangulation.29,30 
This study suggests ENC training positively impacted 
asphyxia prevalence despite infrastructure challeng-
es. To boost neonatal outcomes, improvements in 
critical care areas and action research approaches 
are needed. Refining ENC programs is key, espe-
cially in resource-limited settings.
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