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ABSTRACT— Neonatal sepsis is the main health problem that is accountable about 30-50% of the overall 

neonatal mortality in the developing nations. Nurses can provide a straight care and have the ability to 

impact on neonate's outcomes, so that, teaching nurses about sepsis is measured essential to improve 

neonate's care safety and outcomes. The present study aims to determine the effectiveness of the educational 

program in improving nurses' practice and practical procedures that related to neonatal sepsis in neonatal 

intensive care units. A quasi-experimental design was used. The interventional group included 23 nurses 

from Heevi pediatric hospital (Neonatal intensive care unit, Semi intensive care unit) and the control group 

were 25 nurses from maternity hospital, Neonatal intensive care unit. The overall period was 1 year 

including preparation of the educational program, sampling, analyzing of the results and the discussion. The 

pre-assessment of the outcomes showed that the control and experimental groups were comparable in 

practice score, mean and standard deviation 3.17 (0.491), 3.0 (0.5) respectively whereas the post assessment 

of the outcomes has been showed a highly significant improvement in the experimental practice score in 

comparison of the control group 3.22 (0.422) 3.96 (0.2). The control and experimental groups were 

comparable in practice and this comparability is highly significant in interventional group (P-value < 0.000). 

Maximum number of the participants (52.1%) were in neonatal intensive care unit at maternity and delivery 

hospital, 26-30 years old was the prevalent age, institutes graduation nurses were the prevalent (54.2%), the 

majority of nurses (68.8%) their experience was<5 years’ in neonatal intensive care units, (79.2%) of nurses 

had 1-3 educating and training courses related to neonatal care. 
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1. INTRODUCTION 

Neonatal sepsis is the main health problem that is accountable about 30-50% of the overall neonatal 

mortality in the developing nations. It is valued at around 20% of the newborns develop sepsis and nearly 

1% dies from sepsis-associated reasons [1]. The neonatal sepsis signs and symptoms are generic, which 

include hyperthermia or hypothermia, respiratory distress, cyanosis, apnea, feeding problems, tiredness or 

irritability, hypotonic, seizures, bulging of the fontanels, poor perfusion, bleeding complications, abdominal 

distention, hepatomegaly, inexplicable jaundice [2]. Neonatal sepsis can be classified to two types early 

onset sepsis (EOS), It presents within the first 72 hours of life. In severe cases, the neonate may be 

symptomatic at birth. Infants with EOS usually present with respiratory distress and pneumonia [3]. In EOS 

the source of infection is generally the maternal genital tract and it is related to maternal risk factors where 

the bacteria found in the cultures are present in [4]. The second type or the Late-onset Sepsis (LOS) is 

acquired after delivery; this can be caused by contaminated hospital equipment, exposure to medicines that 

lead to antibiotic resistance, having a catheter in a blood vessel for a long time, staying in the hospital for an 
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extended period of time [5]. The onset of LOS is most frequently defined at 72 h after birth, a cut-off time 

point considered to adequately differentiate LOS from EOS in terms of the spectrum of causative pathogens 

[6]. Late-onset sepsis (LOS) is common in infants admitted to neonatal intensive care units (NICUs) [7]. 

Mortality from LOS is high and ranges from 7% in near-term infants to 39% in preterm infants infected 

with Gram-negative organisms [8]. Globally the estimation of deaths every year due to septicemia is 2.9 

million children (44% of them are under 5 years of age, and 25% of this number are due to neonatal sepsis 

[9]. The incidence of neonatal sepsis among suspected neonates in a study conducted in Baghdad-Iraq was 

54.67% from a total of 150 neonates in three Hospitals [10]. The vast majority of neonate victims happen 

within the first week of birth, and approximately (99%) could be in developing countries [11]. In the first 

week of life, the neonatal morbidity and mortality due to sepsis are considered to be 13%, 42% respectively 

[12]. Neonatal sepsis or primary infection of the bloodstream (BSI) is a clinical syndrome characterized by 

a systemic inflammatory response (SIR), with or without evidence of a suspected or confirmed infection 

[13]. It is one of the more frequent infectious pictures in the neonatal period, and is the one which most 

raises morbidity and mortality [14]. Preventing neonatal sepsis includes some main procedures like 

adherence to hand-hygiene, scientific aseptic procedures in the administration of intravenous lines, skincare, 

careful use of antibiotics, and minimizing invasive interventions e.g., prompt removal of central venous 

catheters (CVCs) and reducing mechanical ventilation, etc [15]. 

 

Worldwide According to World health organization (WHO) an estimated 130 million babies are born each 

year and about 4 million of them die in the neonatal period. of these, 8 million do not survive till their first 

birthday, and more than 10 million die before the age of five [16]. It is estimated that neonatal deaths 

account for a third of global child mortality and that infections are a major cause of neonatal mortality. In 

developed countries 98% of all neonatal deaths occur in developing countries [17]. In the years 2018, 2019, 

and 2020 the number of newborns who died was 122, 127, and 82 respectively in Heevi pediatric hospital in 

Duhok city. while the number of neonates who died due to neonatal sepsis in both neonatal intensive care 

unit (NICU) and Semi-intensive care unit (SICU), in the same years, are as follows, in 2018, 68 neonates 

were admitted, 19 of those died (10 males, 9 female) in 2019, 52 neonates were admitted, 22 of them died 

(10 males, 12 female), in 2020, 49 neonates were admitted, 14 of them died (8 males, 6 female), (Heevi 

Hospital Statistical Department, 2021). The Nurses can provide a straight care and have the ability to 

impact on neonate's outcomes, so that, teaching nurses about sepsis is measured essential to improve 

neonate's care safety and outcomes. To reach this fact, qualified and efficient staffs are needed; an 

evidence-based educational interference on sepsis will aid nurses to become more knowledgeable in the 

initial detection of clinical signs of sepsis. Correspondingly, application of educational programs and 

interventions in an organized technique to be sure that nurses can provide excellent care [18]. Application 

of the educational programs and interventions in a regular way to make sure the nurses are able to provide 

quality care [19]. Therefore, nurses have a professional and ethical obligation to protect the health of their 

patients and share responsibility for preserving and protecting the normal situation [20]. In addition, the 

fundamentals of nursing performance provide a comprehensive framework for achieving high-quality 

nursing care and clarifying the contribution of nursing to improving health care outcomes and patient 

experiences [21]. The Principles of nursing practice provide an overall framework for the performance of 

high-quality nursing care and explain the contribution of nursing to improving healthcare matters and 

patient trials [22]. 

 

Problem Statement: The researcher made an educational program for evaluating the nurses’ practice, 

regarding neonatal sepsis in Heevi and Maternity hospitals in Duhok city. 

 

The aim of the study: The present study aims to determine the effectiveness of the educational program in 
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improving nurses' practice and practical procedures that related to neonatal sepsis in neonatal intensive care 

units. 

 

2. Method and subjects 

A Quasi-experimental study was done. 

 

2.1 Administrative arrangement 

Before data collection, the college approval letter of scientific committee was obtained in order to 

coordinate with General Directorate of Health (DOH) of Duhok. Therefore, formal administrative approval 

was obtained to conduct this study in Heevi Teaching Hospital and Maternity and Delivery Hospital. In 

20/09/ 2020, references number,20092022-4 

 

2.2 Setting of the study 

1. Conducted in the Heevi Pediatric and Maternity Hospitals. 

2. Time of sampling was from 15th of January 2021 to 10th of April 2021. 

3.   The study samples include two groups, the control group were selected from Heevi pediatric hospital 

(23 nurses), and the second group was interventional group were selected from maternity hospital (25 

nurses). 

 

Female with experience for more than one year, and have attended at least one course related to nursing 

care in neonatal units. The nurses of male gender and nurses who did not participate in educational program 

and those whose experience was less than one year were excluded. The data was collected through the use 

of a questionnaire for collecting demographic data, whereas for practice the researcher has used a check list 

which is a special checklist for evaluating nursing practice. 

 

Tool of data collection: It was divided into two parts: 

Part one: Concerned with demographic characteristics of the studied nurses, namely nurse's age, 

qualification, years of experience, previous course about neonatal sepsis in NICUs. 

 

Part two: An observational checklist: adopted from Bowden & Greenberg, (2016), Loveday et al., (2014) 

and WHO, (2009) used to assess nurses' actual practices which also subdivided in to three parts. 

 

Aseptic technique procedures: which include 14 procedures (Washing or rubbing hands, hand hygiene, 

wearing gloves and protective clothing, disinfected oxygen mask and nasal cannula, provide oral care, 

checking body temperature, intravenous cannulation & administration of IV fluids, using glucometer, 

Administration of O2 therapy, etc.). 

 

Assessing and documenting signs of Ineffective Tissue Perfusion: consist of three items which are related to 

nurse’s assessment procedures, and include (Assessing and note quality and strength of peripheral pulses, 

assessing respiratory rate, depth and note signs of difficulty breathing such as tachypnea, dyspnea, cyanosis, 

Assessing the skin for changes in color, temperature and moisture & skin care daily). 

 

Nursing observational procedures: consist of three items which includes (Observing signs of inflammation 

in the region of the umbilicus such as pus secretions or offensive odor, Observing and recording symptoms 

of GIT, such as vomiting, abdominal distension or diarrhea, blood in stool, Observing and recording the 

intake and output by measuring fluid intake and output to avoid dehydration). 
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Scoring system: Nurses' actual practices total score was 60. The total aseptic technique procedures (14 

procedure) getting 42 score, the total assessing and documenting signs of Ineffective Tissue Perfusion (3 

procedure) getting 9 score, the nursing observational procedures (3 procedure) getting 9 score. If the nurse 

performed the procedure will he will get 3, if he performed with minor mistakes he will get 2, when he 

requires support he will get 1, while with no experience or didn't do, he will get 0. 

 

Time consumed for assessing nurses' actual practices was approximately 60 minutes. Each nurse was 

observed three times for each procedure and then the average score was obtained. 

 

Statistical analyses: Data were analyzed through application of descriptive and inferential statistical data 

analysis adapted for the benefit of the present study. The statistical calculations were performed by 

Statistical Package for Social Sciences (SPSS 25; IBM Corp; USA). The homogeneity of the general 

information between control and experimental groups was performed by an independent t-test and Pearson 

Chi-squared tests. We searched for the outliers using a tail quantile of 0.1 and Q of 3 for the pre and post 

practice, experience, age. Comparisons of pre-test knowledge between nurses in the control and 

experimental groups were examined by an independent t-test. Comparisons of knowledge in nurses with 

different educations in experimental and control groups were examined through ANOVA one-way. 

Correlation of knowledge score with age, education, and education courses in both control and experimental 

groups were examined in bivariate regression and were shown in Scatter matrix plots. 

 

2.3 Educational program steps 

Assessment phase: The researcher had attended to NICUs one day for two shifts (morning & afternoon 

shift) for each setting by rotation. The researcher interviewed each nurse individually using pre-designed 

interviewing questionnaire for 10 minutes. 

 

Planning phase: Another qualified person was trained and educated to assess and evaluate the study samples 

after implementing the educational program. 

 

Implementation phase: The interventional group was divided to subgroups, each sub-group were 2 to 3 

nurses according to the shift, (5 subgroups of 3 nurses, another 5 subgroups of 2 nurses) and they set with 

the researcher around the table in the nurses’ station, which is the appropriate, better and calmer place to 

give the lectures in the NICU in maternity hospital. The researcher found that the evening and night time 

are better for giving the lectures than the morning time, because the nurses in the morning time were very 

busy and all pediatric seniors visit the unit in that time, so the nurses have to be with the seniors in order to 

document their information and advices.  The practical lectures were given to each sub- group separately, 

the scientific lectures were explained, discussed for each sub-group and displayed picture, videos related to 

the practical procedures, by using the laptop. The educational program was provided in 5 scientific and 

practical sessions. Time needed for each session was 45-60 minutes for practical lectures. Sessions were 

given in six days a week in maternity and obstetric hospital. The better teaching methods were used like 

PowerPoint, videos, pictures, lecture discussion, demonstration and re-demonstration, while teaching 

materials were handout and real equipment. 

 

Evaluation phase:  Nurses practice and performance were assessed post-program implementation, using the 

same checklist which was used in pre-program implementation. The evaluation of nurse performances was 

conducted immediately post-program implementation. 

 

Pilot study:  The pilot study was conducted on a purposive sample of (5) nurses, 2 of whom were from the 
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control group that was carried out in the pediatric hospital (NICU) and 3 from the interventional group that 

was carried out in the maternity hospital (NICU). 

 

Validity of the instrument:  In order to measure the study tool, the validity and reliability of the test, were 

applied by a panel of 9 experts, the experts were from different disciplines, and their comments were 

considered and applied to the study questionnaire. 

 

Reliability of the Study tool: The reliability was tested by using Cronbach's Alpha to ascertain reliability 

and consistency of the survey. Cronbach's Alpha for the survey instrument for the practice item was (82%) 

indicating acceptable level of reliability and consistency. 

 

Statistical analyses: Data of the current study were analyzed through application of descriptive and 

inferential statistical data analysis is adapted for the benefit of the present study. The statistical calculations 

were performed by Statistical Package for Social Sciences 25 (SPSS 24; IBM Corp; USA). The nurses in 

the control and experimental groups were checked for the homogeneity tests for age, gender, pretest 

practice, education, and experience. Frequency, Percentage, Mean and standard deviation. The homogeneity 

of the general information between control and experimental groups was performed by an independent t-test 

and Pearson Chi-squared tests. In this regard, the male nurses in the control group were excluded from the 

study remaining 23 and 25 nurses in the control and experimental groups, respectively. Comparisons of pre-

test practice between nurses in the control and experimental groups were examined by an independent t-test. 

Comparisons of pre and post practice scores in controls and experimental groups were examined in paired t-

test. Comparisons of post practice scores between controls and experimental groups were examined in an 

independent t-test. P value < 0.05 are considered as significant value, whereas P value of > 0.05 are 

considered no significant value. 

 

3. The results 

As shown in table one maximum number of the participants worked in NICU in maternity hospital twenty-

five (52.1%) and half of nurses twenty-four (50%) were from age group of 26-30 years, otherwise twenty-

six (54.2%) of them graduated from nursing institutes, while thirty-three (68.8%) of nurses have <5 years’ 

experience in neonatal intensive care units, finally thirty-eight (79.2%) of nurses had 1-3 educating and 

training courses related to neonatal care. As shown in table (2) most of the nurses performed with minor 

mistakes during their practice with Mean and standard deviation 57.02 (±6.107). Table (3) shows significant 

association between nurses’ practical interventions regarding neonatal sepsis with their level of education 

with P- value < 0.001, while there is no significant association with their other parameters. Table (4): 

indicates that the practice level of control group was not changed within a time in pre and post application 

of the educational program, while in the interventional group the practice level improved obviously. As 

shown in table (5); there were mild differences between pre and post educational program practice of 

control group, while there were significant differences between pre and post program for the intervention 

group. 

 

4. Discussion of the results 

Concerning to characteristics of the studied nurses the current study revealed that more than half of nurses 

were from age group 26-30 years old, the Mean and standard deviation of the age in experimental and 

control groups is 26.38 (±2.907), This finding is in concordance with that of [23] which studied knowledge 

and practice about standard precautions among university hospital nurses in the United Arab Emirates and 

accepted with [24]. Young age nurses have more ability to acquire practical knowledge and change their 

behaviors based on submission of up to date knowledge. [25] our results are in agreement with [26]. Shows 
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that most of the nurses in his study were in young age (20-29) years old and all of them were female. These 

outcomes reliable with who reported that the age (20-29 years) was the large portion of the samples [27]. 

The reason behind that in the point of view of the researcher is that the nurses who work in NICUs should 

be at a young age and they have to make a great effort at work and bear the burdens and hardship of work 

for long periods specially during the night. Younger nurses were more motivated to acquire knowledge and 

had more capability of accepting new knowledge [28]. 

 

All nurses were female, male nurses were excluded from the study sample to make homogeneity in both 

groups, this finding was in agreement with   the result of [29] which studied compliance of Cypriot nurses 

with standard precautions to avoid exposure to pathogens, and reflected approximately the same results. It’s 

in agreement with a study results expose that 97% of the sample is female [26]. Also due to the nature of 

admitted patients in the intensive care units in both hospitals were neonates and infants so the female gender 

is more occupied to deal with infants as nursing care were more related to females so they more preferred to 

working in intensive care units than males. This result come because there is a growing need to female 

nurses especially in maternity and pediatric hospital, and today more females than males during the 

expansion of the opening of institutes and colleges of public health [28]. 

 

The participated nurses were from different educational levels, but the nurses from institute graduations 

(having diplomas) were more than the other graduations nurses (having a bachelor in nursing science, 

Midwifery in our hospitals) and they were more than half of nurses 26 (54.2%) which is in agreement with 

who reported that only 15.2% graduated from nursing college, also this finding was in agreement with the 

result of [29] and because the midwifery institute was not found in Duhok so their graduation are few and 

also the college of nursing was established in 2008 so their graduation are less than institute graduation.  In 

the present study the experience of nurses was working in NICUs were less than 5 years with Mean and 

Standard deviation 3.58 (±2.172), The years of employment in nursing refer that most of the nurses have a 

period of (2-5) years of employment in NICU [26]. This might be related to that some of nurses were 

engaged in working within NICU from the beginning of their employment. More than three-quarters of 

nurses (79.2%) were shared in education and training courses that related to nursing care of neonates and 

infants in intensive care units with Mean and standard deviation 2.50 (±1.305). Regarding the educational 

or training courses in our study all nurses in both groups were shared in such courses [26]. It turns out that it 

is mandatory for all nurses to participate in such courses to avoid or reduce the occurrence of nursing 

mistakes during the neonatal assessment or nursing care, this is the similar to what had been reported in the 

study of [30] who indicated that participated nurses were with few years of experience (Mean 3.88) and it is 

similar to what had been reported in the study of [31] where half of nurses their years of experience less 

than five years. Attending continuing nursing education courses and training programs (from the 

researchers' point of view) has the benefits of keeping nurses informed and improving their practices 

especially in Perform procedures that require strict sterilization techniques and intensive care. [32], found 

that, nurses with longer years of experience had better practice regarding universal precaution in a study 

about nosocomial infection control training program of knowledge and practice in the intensive care unit in 

El- Gala Military Hospital in Egypt. 

 

More than two third of nurses had experience for less than 3 years in neonatal intensive care units [33]. 

Nurses who work in intensive care units and provide care for critical newborns must be knowledgeable and 

qualified to provide better care for the newborn [34]. Our study results are not agreeing with [35] found 

that, nurses with longer years of experience had better practice regarding universal precaution in a study 

about nosocomial infection control training program of knowledge and practice in the intensive care unit in 

El- Gala Military Hospital in Egypt [35]. 
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Regarding the practical performances in the areas that the nurses deal with the infants need to special and 

closed care, our study indicates that the majority of nurses in both groups make mistakes while performing 

nursing procedures in intensive care units and this was expected due to the large number of patients, the 

lack of medical staff and the excessive workload in those areas. Also, due to the Corona pandemic recently, 

which led to the infection of much medical staff with this virus, which led to a significant shortage of 

nursing staff, as every infected nurse has to take a rest for a period of not less than 14 days or until he 

recovers from the disease. the current study showed a statistically significant association between the level 

of nurses’ education and their practice regarding neonatal care which is evident from the P-value 

(<0.001**). As evident in the current study in the control group there was a slight change happen pre and 

post education program mean and standard deviation 3.17 (0.491), 3.22 (0.422) respectively. 

 

While in the intervention group the change is obvious between pre and post education program mean and 

standard deviation 3.0 (0.5), 3.96 (0.2) respectively, As the majority of nurses performed very well, in other 

words, they followed the scientific nursing steps when performing any nursing procedure for patients, this is 

in agreement with a study conducted by [36] related to nurses' performance about vital signs for neonates 

with sepsis revealed that less than half of the studied nurses had incompetent performance regarding vital 

signs pre- program implementation. While, the majority of them had competent performance regarding vital 

signs post- program implementation. This finding was in agreement with a study performed in Ain shams 

university found that, more than three quarters of studied nurses had good performance about measuring 

vital signs after intervention in study about effect of educational program for nurses of pediatric care about 

care of critically ill children in Egypt [13]. 

 

As the nurses showed remarkable acceptance when receiving scientific lectures and implemented them 

directly on patients, as through the scientific steps when providing nursing care for children, it became clear 

to them that any nursing procedure that is not based on a scientific basis is wrong and reflects positively on 

the patient’s health and delays the patient’s recovery. Concerning the practice or nursing practical 

procedures the researcher divided the nurses to four sub groups, in both controls and interventions 

according to the scientific steps of each procedure which was explained in the method. In control group and 

pre education program the majority of nurses 17 (73.9%) has minor mistakes during doing nursing 

procedures, the quadrant of them 5 (21.7%) did nursing procedures without any mistakes with mean and 

standard deviation 3.17 (0.491), whereas post education program approximately the same rate 18 (78.3%), 5 

(21.7%) Performed with Minor Mistake, Well Performed respectively with mean and standard deviation 

3.22 (0.422), there was no change happens before and after the education program in control groups, this is 

may be due to the works overload and the deficiency of the equipment’s and also may be due to lack of time 

to do the procedure scientifically which make the nurse to did some mistakes during their nursing 

procedures. 

 

While in intervention group pre education program the majority of nurses 19 (76%) did their nursing 

procedures with minor mistakes, while after application the education program the data showed that there 

was a good change in nursing performances toward neonatal sepsis, 24 (96%) will performed and its 

evidenced from mean and standard deviation 3.0 (0.5), 3.96 (0.2) pre and post the program respectively. In 

addition, this finding was in agreement with a study conducted in Khartoum state, Sudan found that, no one 

of the studied nurses had poor performance in vital signs after intervention program, so it is a basic 

procedure in the assessment of the neonate in study about quality of nurses’ performance in neonatal 

intensive care units [37]. This is evident that the nurses adhered to the scientific steps that were explained 

and simplified to them during the educational program. Also the researcher instilled in the nurses' minds 

how to adhere to the correct and scientifically sound nursing procedures and their importance in changing 
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the patient's health status for the better. And how the scientific procedures will decrease the rate of mortality 

among admitted infants in intensive care units. In the other hand the present study showed a significant 

change in the nurses’ practice between controls and interventions pre and post the educational program as 

obvious from P- values and evidenced from mean and standard deviation, in the control group there was no 

effect of the nurses’ knowledge on their practice regarding neonatal sepsis as showed in the mean and 

standard deviation -1.174 (1.497), -2.522 (3.246) respectively. This finding was in agreement with a study 

conducted in Baghdad/Iraq, 2018 reported that, nurses had inadequate practice for caring babies with 

neonatal sepsis in the incubator before application of the education program, while their practice was 

improved after application of education program. [38] also that’s in agreement with a study conducted in 

Egypt which revealed that there was a positive correlation between nurses' practice pre/post program 

implementation. [13] while this finding was disagreement with a study conducted in Soudan, reported that, 

there was no improvement in the performance of nurses, in his study about nurses knowledge and 

compliance with universal precautions in an acute hospital [29]. Otherwise in the intervention group nursing 

information has greatly improved nursing performance that’s mean there was a great effect of the 

educational program on nurses practical procedures regarding neonatal sepsis care as obvious from mean 

and standard deviation -15.52 (5.034) practice. 

 

Our study results are in agreement with a study conducted in Turkey which viewed that, the majority of the 

studied nurses applied bases of infection control of nursing practical procedures while they giving care to 

infant, on the same line [39] who studied "Assessment of infection control practices in neonatal intensive 

care unit" and revealed that, the majority of their studied group used the scientific practical nursing 

procedures while they deled with the patients to reduce the infection and how they prevented transmitted it. 

 

The educational program is supposed to have an impact on nursing performance because every nursing 

procedure is based on a scientific basis and the nurses must adhere to the scientific steps when carrying out 

nursing care for each patient and this is what happened in the current study. The more experienced and 

competent nurses incorporated empirical, aesthetic, and personal knowledge in their assessments. More 

experienced nurses also used less authority-based knowing. 

 

5. Limitation of the study 

Data collection and program implementation took long period because of frequent absenteeism of nurses, 

overload of nurses' work, and drop out of some nurses due to days off especially during program 

implementation. Curfews were also imposed on some days due to COVID-19, and some nurses were 

affected by COVID-19 at that time, so they were getting 14 to 21 days of leave to recover from this virus, 

and the researcher was also forced to wait until they returned to complete the program. 

 

6. Conclusion 

The educational program was effective in enhancing the nurse’s practice regarding neonatal sepsis care. The 

present study intends to evaluate the nursing practice regarding neonatal sepsis. Maximum number of the 

participants (52.1%) were in neonatal intensive care unit at maternity and delivery hospital, 26-30 years old 

was the prevalent age, institutes graduated nurses were the prevalent (54.2%), the majority of nurses 

(68.8%) their experience was<5 year in neonatal intensive care units, (79.2%) of nurses had 1-3 educating 

and training courses related to neonatal care. The pre-assessment of the outcomes showed that the control 

and experimental groups were comparable in practice score, mean and standard deviation 3.17 (0.491) 3.0 

(0.5) respectively whereas the post assessment of the outcomes showed a highly significant improvement in 

the experimental group 3.22 (0.422), 3.96 (0.2), (P-value < 0.000). 
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Table 1:-Demographic characteristics of participant nurses (n=48) 

Characteristics   Freq. (%) Mean (SD) 

Setting NICU- Heevi 

SICU- Heevi 

NICU-Gynecology 

11(22.9) 

12(25.0) 

25(52.1) 

 

Age Categories <= 25 

26-30 

31-35 

20(41.7) 

24(50.0) 

4(8.3) 

 

26.38 (±2.907) 

Educational level Midwifery 

Nursing institute 

Nursing college 

15(31.3) 

26(54.2) 

7(14.6) 

 

Experience <5 Years 

=>5 Years 

33(68.8) 

15(31.3) 

 

3.58 (±2.172) 

 

Training Course 

Have no Training course 

1-3 Training courses 

4-6 Training courses 

4(8.3) 

38(79.2) 

6(12.5) 

 

2.50 (±1.305) 

 

Table 2: The nurses’ practice pre-educational program 

Groups 

Practice Pre-Educational Program Mean 

(±SD) Performed with 

Support 

Performed with 

Minor Mistake 

 Well Performed 

Control 

Intervention 

1 

3 

17 

19 

5 

3 

57.02 

(±6.107) 

 

Table: 3 Association of all nurses’ practice with their demographic characteristics 

Demographic characteristics 
 

Nurses’ Practice 

P. Value 

Performed 

with Support 

Performed 

with Minor 

Mistake 

Well 

Performed 

Age 

Categories 

<= 25 

26-30 

31-35 

0 

4 

0 

17 

17 

2 

3 

3 

2 

0.120** 

Years of 

Experience 

<5 Years 

=>5 Years 

1 

3 

26 

10 

6 

2 
0.165** 
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Level of 

Education 

Midwifery 

Nursing institute 

Nursing college 

2 

2 

0 

12 

23 

1 

1 

1 

6 

< 0.001** 

Training 

Course 

Have no Training course 

1-3 Training courses 

4-6 Training courses 

0 

3 

1 

4 

29 

3 

0 

6 

2 

0.459** 

    **= fissure exact test was used to show the association  

    *P-value<0.05 ------- statistically significant 

 

Table: 4 Nurses’ Practice level in pre and post-Educational Program 

Groups Pre-Education Program Post-Education Program 

 

Performed 

with 

Support 

Freq. (%) 

Performed 

with Minor 

Mistake 

Freq. (%) 

Well 

Performed 

Freq. (%) 

 

Mean (±SD) 

Performed 

with Minor 

Mistake 

Freq. (%) 

Well 

Performed 

Freq. (%) 

 

Mean (±SD) 

 

 

Control 

group 

 

Intervention 

group 

 

1 (4.3%) 

 

 

3 (12%) 

 

17 (73.9%) 

 

 

19 (76%) 

5 (21.7%) 

 

 

3 (12%) 

3.17 (0.491)  

 

 

3.0 (0.5) 

18 (78.3%) 

 

 

1 (4%) 

5 (21.7%) 

 

 

24 (96%) 

3.22 (0.422) 

 

  

3.96 (0.2) 

 

Mean (±SD) standard deviation  

 

Table: 5 Nurses Practice differences between Pre and Post-Educational Program. 

 Control Group  Intervention Group 

 Mean 

(±SD) 

95% CI Sig. 

(2-tailed) 

 Mean 

(±SD) 

95% CI Sig. 

(2-tailed) 

Nurses Practice 
-2.522 

(3.246) 

(-3.925 to -1.118) 0.001*  -15.52 

(5.034) 

(-17.598 to -13.442) 0.000 * 

    *P-value<0.05 ------- statistically significant 

Paired Samples T. Test was used to show the differences 
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