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 The study aimed to evaluate the effectiveness of the educational program 

on nurses' practices about blood exchange transfusion procedure in 

neonatal seriously care unit in al-Ramadi teaching hospital for maternity 

and children. To determine effectiveness of an education program on 

nurses' practices about blood exchange transfusion procedure in neonatal 

seriously care unit(NICU) in Al- Ramadi Teaching Hospital for Maternity 

and Children. To recognize the relationship between nurses' Practices and 

their demographic characteristics such as age, gender, education, 

employment, training. A quasi-experimental design was conducted to 

evaluate the impact of the educational program on nurses' practices about 

blood exchange transfusion procedure. The study is carried out from 

January 10th 2021 to Juley 25 th 2021. A purposive test of (60) medical 

attendants who work in (NICU) the information were collected through a 

built survey, with two parts, the primary portion is concerned with medical 

attendants demographical characteristics, the moment portion is concerned 

with nurses' hones about blood exchange transfusion procedure in neonatal 

intensive care unit. The participants were divided into two groups (the study 

group or the control group), where the first group received the educational 

program. An meet strategy was utilized to full the survey arrange. The 

legitimacy was decided through a board of specialists. Whereas the 

unwavering quality was decided through a pilot consider. The findings of 

the study showed that nurses have poor practices (43.80 %) after 

application of an educational program nurses' practices become good level 

(62.40 %). The information were analyzed by employing a clear and 

inferential measurable degree by utilizing (SPSS) version (24). The 

consider suggests that proceeds instruction programs is vital to move 

forward nurses' hones about blood exchange transfusion procedure in 

neonatal intensive care unit in al- Ramadi teaching hospital for maternity 

and children providing scientific booklet, publication and journal about 

blood exchange transfusion procedure. 
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1. INTRODUCTION 

Blood transfusion research began within the 17th century, when British doctor William Harvey distributed a 

point by point portrayal of blood circulation and properties in 1628.  Jean-Baptiste Denis, who was Ace Louis 

XIV's master, performed the transfusion of blood from an creature to a human. Denis transfused the blood 

from a sheep to a 15-year ancient boy and a whereas afterward to a laborers, both of whom survived the 

transfusion [1]. Historically, the first successful procedure performed for care and management of severe 

hyperbilirubinemia was neonatal exchange transfusion (NET), aimed to prevent kernicterus and another 

neurological complications [2]. Blood exchange transfusion is an emergency procedure for severe neonatal 

hyperbilirbinemia in the world. Exchange transfusion has been performed via a central umbilical venous 

catheter, concerns for procedures it need a medical continued expertise for this life-saving intervention and 

nursing care for pre and during and post procedures [3]. ET could be a method in which a parcel of blood 

from the contaminated persistent is evacuated and supplanted with uninfected blood. ET has been utilized in 

nations just like the united states of American to complement anti-malaria [4]. The first successful procedure 

performed for care and management of severe hyperbilirubinemia was neonatal exchange transfusion (NET), 

aimed to prevent kernicterus and another neurological complications. It moreover offers extra benefits to the 

administration of SHB, which incorporate evacuation of anti-body coated ruddy blood cells (RBC), 

adjustment of hemolytic frailty, bringing down of circulating maternal counter acting agent titers, and 

increment of albumin substance [5]. Exchange transfusion (ET) was the first technique discovered in the late 

1940s for the treatment of neonatal hyperbilirubinaemia (NNH) and contributed to a drastic decrease in 

kernicterus and the require for exchange transfusion diminished after the appearance of phototherapy, which 

could be a more secure and non-invasive elective. In developed countries, ET rates have reduced due to the 

use of Rh immunoglobulin and the establishment of early phototherapy [6]. Exchange transfusions are 

performed by continuous technique in the pediatric neonatal intensive care unit under antibiotic coverage, 

with access An umbilical venous catheter (blood in) and an umbilical arterial catheter (blood out) are used 

(blood out). Approximately 10ml/kg of blood is used per cycle. Blood exchange at each cycle varied with the 

weight, maturity and general condition of the newborn [7]. Neonatal jaundice who do not respond to 

phototherapy and experience dangerous complication of jaundice and signs of kernicterus recommended for 

blood exchange transfusion [8].  

 

High levels of bilirubin can induce encephalopathy, so TB testing is used to evaluate at-risk infants. The 

calculation of total bilirubin in relation to the infant's age in hours suggests the need for hyperbilirubinemia 

treatment, includes seriously phototherapy (PT) or trade transfusion, depending on the nature of the malady 

[9]. Phototherapy was first introduced in the mid-1950s at Rochford General Hospital in the United Kingdom, 

when nurses found that jaundiced babies looked less yellow after exposure to sunlight [10]. The goal of 

phototherapy is to keep serum bilirubin from growing and accumulating in the brain, where it can cause 

serious, long-term neurological damage.  damage and complications known as kernicterus [11]. Phototherapy 

has been recommended for the care and managed of neonatal hyperbilirubinemia, to avoid the possible 

toxicity of bilirubin. In addition, neonates with hemolytic hyperbilirubinemia are given intravenous 

immunoglobulin (IVIG) and albumin (IVALB). IVALB can be useful in preventing hyperbilirubinemia-

related complications, including neuronal developmental abnormalities and blood transfusions [12]. 

 

2. Methodology 

In the neonatal care unit, a descriptive research was conducted in al- Ramadi teaching hospital for maternity 

and children, started from 10th of January 2021 until 25th of July 2021. A sample of (60) nurses who work in 

a variety of settings was chosen for this study (NICU). The participants in the study were separated into two 

groups (study group and control group). The information was gathered using a two-part questionnaire: the 

first portion included nurses' demographical features, and the second section concerned nurses' practices. 
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about blood exchange transfusion procedure in neonatal intensive care unit. The second part divided into 

three parts includes nurses' practices before blood exchange transfusion procedure and consist from [11] 

items, nurses' practices during blood exchange transfusion procedure and consist from [13] items and nurses' 

practices after blood exchange transfusion procedure and consist from [13] items. 

 

Nurses' practices questionnaire is scored and assessed concurring to the three levels of lickers scale:  The 

items of nurses' practices are rated on three-level Lickert scales; always= 2, for some times = 1, and for never 

=0. Mean of the score (MS), M.S: Mean of score, Poor= 0 – 0.66 Fair= 0.67– 1.33, Good= 1.34 – 2). To 

complete the questionnaire format, an interview method was used. A panel of specialists determined the 

validity of the data. A pilot study was used to determine the dependability. Using the statistical program for 

social science (SPSS) version, the data were analyzed using descriptive and inferential statistical measures 

[24]. 

 

3. Results 

The discoveries of the think about appeared that medical caretakers have destitute hones (43.80 %). The 

comes about uncovered that a noteworthy affiliation between nurses' hones and nurses' age and a long time 

of encounters in nursing field. Whereas no critical affiliation between nurses' hones and their sexual 

orientation, level of instruction and share in master courses in (NICU).  

 

Table (4-1): Distribution of Nurses Socio-demographic Characteristics. 

No. Characteristics 
Study group Control group 

F % F % 

1 Age (year) 20 – 24  11 36.7 5 16.7 

25 – 29  8 26.7 12 40 

30 – 34  2 6.6 6 20 

35 – 39  5 16.8 1 3.3 

     

40 – 44 2 6.6 4 13.3 

45 ≤ 2 6.6 2 6.7 

Total  30 100 30 100 

M±SD 29 ± 8 30 ± 7 

2 Gender  Male  22 73.3 18 60 

Female  8 26.7 12 40 

Total  30 100 30 100 

2 Marital 

status 

Married  18 60 20 66.7 

Unmarried  12 40 10 33.3 

Widowed/er 0 0 0 0 

Divorced  0 0 0 0 

Total  30 100 30 100 

3 Qualification 

in nursing 

Intermediate school 0 0 1 3.3 

Secondary school 15 50 6 20 

Institution  13 43.3 22 73.4 

College  2 6.7 1 3.3 

Postgraduate  0 0 0 0 

Total  30 100 30 100 

4 Total 

experience 

1 – 5  15 50 13 43.3 

6 – 10  5 16.7 11 36.7 
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years 11 – 15  2 6.7 1 3.3 

16 – 20  4 13.2 2 6.7 

21 – 25  2 6.7 3 10 

26 – 30  2 6.7 0 0 

Total 30 100 30 100 

 

 

 

 

 

 

Experience 

years at 

NICU 

 

 

1 – 5  

 

 

22 

 

 

73.4 

 

 

18 

 

 

60 

6 – 10  6 20 10 33.4 

11 – 15  1 3.3 1 3.3 

16 – 20  1 3.3 1 3.3 

Total  30 100 30 100 

 Participate in 

training 

courses   

No  20 66.7 20 66.7 

Yes  10 33.3 10 33.3 

Total  30 100 30 100 

7 Number of 

courses 

None  20 66.7 20 66.7 

1 3 10 8 26.6 

2 5 16.6 2 6.7 

3 2 6.7 0 0 

Total  30 100 30 100 

8 Place of 

courses 

None  20 66.7 20 66.7 

Inside country  8 26.6 8 26.6 

Outside country 2 6.7 2 6.7 

Total  30 100 30 100 

No: Number, f: Frequency, %: Percentage, M: Mean, SD: Standard deviation 

 

This table shows that nurses in the study group are with age 29±8 years in which the highest percentage is 

reported with group 20 – 24 years (36.7%) while nurses in the control group are with age 30±7 years and the 

highest percentage is reported with age group 25-29 years (40%). 

 

The gender variable refers to 73.3% of male nurses and 26.7% of female nurses in the study group and those 

in control group are reported 60% male nurses and 40% female nurses. Regarding marital status, 60% of 

nurses in the study group are married and remaining are unmarried and those in the control group are reported 

66.7% married and remaining are unmarried. 

 

Concerning the qualification of nurses; the highest percentage among study group is refers to 50% of nurses 

are graduated from nursing secondary school and 43.3% are graduated from nursing institute while the highest 

percentage among the control group is refers to nursing institute (73.4%). 

 

Regarding years of experience in nursing profession, 50% of nurses in the study group and 43.3% of nurses 

in the control group are reporting 1-5 years of experience which is the same years of experience in the Neonate 

Intensive care Unit (study group=73.4% and control group= 60%). 

 

Only 33.3% of nurses in the study group and control group are participated in the training courses about blood 

exchange transfusion procedure for children. 16.6% of them in the study group are participated in 2 courses 

and 26.6% of them in the control group are participated in only one course which is inside country as reported 
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the same percentage in the both groups (inside country=26.6%). 

 

Table (4-2): Assessment of Nurses’ Practices Before Blood Exchange Transfusion for Children at NICU 

among Study and Control Group 

Before- blood exchange transfusion nurses’ 

practices 

Study Group (N=30) Control Group (N=30) 

Pre-test Post-test I Post-test II Pre-test Post-test I Post-test II 

M.S Ass. M.S Ass. M.S Ass. M.S Ass. M.S Ass. M.S 

Hand washing before and after any nursing 

procedure. 
1.44 

Goo

d  
2.00 Good  2.00 Good  1.43 Good  1.34 

Goo

d  
1.37 

Wear sterile gloves during any nursing 

procedure. 
1.53 

Goo

d  
2.00 Good  2.00 Good  1.37 Good  1.37 

Goo

d  
1.40 

Wear mask and cap during any nursing 

procedure. 
0.90 Fair 1.97 Good  1.95 Good  1.03 Fair 1.03 Fair 1.03 

Calculate child's weight and record it. 0.60 Fair 1.72 Good  1.71 Good  0.37 Poor   0.37 Poor   0.41 

Send blood sample to laboratory regularly to 

identify bilirubin ratio as doctor order. 
1.23 Fair 1.73 Good  1.63 Good  1.17 Fair 1.17 Fair 1.22 

Shield child's eyes and cover gentile area with 

remove clothes inside incubator. 
1.40 

Goo

d  
1.97 Good  1.87 Good  1.47 Good  1.37 

Goo

d  
1.34 

Monitor I.V infusion regularly. 0.77 Fair 1.40 Good  1.37 Good  0.97 Fair 0.91 Fair 0.92 

Use sterilization and disinfectant for medical 

equipment. 
0.53 Poor  1.47 Good  1.44 Good  0.63 Poor  0.60 Poor   0.66 

Monitor drugs injection area or blood draw and 

monitor inflammation signs. 
0.83 Fair 1.43 Good  1.40 Good  0.90 Fair 0.91 Fair 0.90 

Monitor the child inside incubator from 

temperature and lights. 
1.00 Fair 1.60 Good  1.58 Good  1.23 Fair 1.23 Fair 1.33 

Prepare blood and warm it and ensure from cross 

match, patient name, age and diagnosis. 
1.40 

Goo

d  
1.93 Good  1.90 Good  1.43 Good  1.34 

Goo

d  
1.33 

 

M.S: Mean of score, Poor= 0 – 0.66 Fair= 0.67– 1.33, Good= 1.34 – 2 

 

This table presents the assessment of nurses’ practices regarding pre-procedure of blood exchange transfusion 

for children; the results presented that nurses in the study group are showing fair to good level of practices 

during the pre-test time which revealed by mean scores that show good among items 1, 2, 6, and 11; show 

fair among items 3, 4, 5, 7, 9, and 10; and show poor among item 8. The level of practices is increased to 

good level during the post-test 1 and post-test 2 times as revealed by mean scores which show good level 

among all items. 

 

The nurses in the control group are showing fair to good level of practices during the pre-test, post-test 1, and 

post-test 2 times as revealed by mean scores that show good among items 1, 5, 7, 8, 9, and 12; fair among 

items 2, 3, 4, 10, 11, and 13; and show poor among item 6 only. 

 

Table (4-3): Assessment of Nurses’ Practices during Blood Exchange Transfusion procedure for Children 

at NICU among Study and Control Group 

Nurses’ practices during blood exchange 

transfusion procedure 

Study Group (N=30) Control Group (N=30) 

Pre-test Post-test I Post-test II Pre-test Post-test I Post-test II 
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M.S Ass. M.S Ass. M.S Ass. M.S Ass. M.S Ass. M.S 

Provide equipment for blood exchange 

transfusion procedure (Set of procedure). 
1.50 

Goo

d 
1.80 Good 1.70 Good 1.37 Good 1.34 

Goo

d 
1.34 

Provide fluids and solutions that required. 
1.63 

Goo

d 
1.67 Good 1.57 Good 1.20 Fair 1.19 Fair 1.22 

Check vital signs (Temp, Pulse Respiration) and 

record it. 
1.10 Fair  1.80 Good 1.70 Good 1.27 Fair 1.22 Fair 1.23 

Observe signs of blood sensitivity and tell 

doctors immediately. 
0.73 Fair 1.34 Good 1.33 Good 0.87 Fair 0.87 Fair 0.88 

Shield child's eyes with cover genital areas to 

prevent complications. 
1.43 

Goo

d 
1.97 Good 1.87 Good 1.43 Good  1.34 

Goo

d 
1.35 

Place the child in comfortable position to easily 

breath and prevent suffocation. 
1.33 Fair 1.73 Good 1.63 Good 0.47 Poor  0.47 Poor  0.50 

Warm of blood goodly to prevent complications. 
1.33 Fair 1.70 Good 1.60 Good 1.37 Good 1.37 

Goo

d  
1.40 

Give oxygen for suffocation and dyspnea. 
1.87 

Goo

d 
2.00 Good 1.90 Good 1.37 Good 1.37 

Goo

d  
1.41 

Calculate time and number of drops (I.V Fluid) 

per minute and record it 
0.87 Fair 1.43 Good 1.37 Good 1.40 Good 1.40 

Goo

d 
1.37 

Provide syringes with different sizes, cannula, 

catheter tubes and I.V infusion. 
1.47 

Goo

d 
1.63 Good 1.53 Good 1.03 Fair 1.03 Fair 1.10 

Wear mask and cap during any nursing 

procedure. 
0.87 Fair 1.93 Good 1.73 Good 1.00 Fair 1.00 Fair 1.00 

Wear sterile gloves during any nursing 

procedure. 
1.33 Fair  2.00 Good 1.90 Good 1.50 Good 1.43 

Goo

d 
1.34 

Continuous with phototherapy during blood 

exchange transfusion procedure. 
0.87 Fair  1.71 Good 1.61 Good 0.93 Fair  0.90 Fair  0.92 

 

M.S: Mean of score, Poor= 0 – 0.66, Fair= 0.67– 1.33, Good= 1.34 – 2  

 

This table presents the assessment of nurses’ practices regarding procedure during blood exchange transfusion 

procedure for children; the results presented that nurses in the study group are showing fair to good level of 

practices during the pre-test time which revealed by mean scores that show good among items 1, 2, 5, 8, and 

10; show fair among items 3, 4, 6, 7, 9, 11, 12, and 13. The level of practices is increased to good level during 

the post-test 1 and post-test 2 times as revealed by mean scores which show good level among all items. 

 

The nurses in the control group are showing fair to good level of practices during the pre-test, post-test 1, and 

post-test 2 times as revealed by mean scores that show good among items 1, 2, 6, and 11; fair among items 3, 

5, 7, 9, and 10; and show poor among items 4 and 8. 

 

4. Discussion of the Results 

The study results is in regarding to the socio- demographic characteristics (table 4-1) indicate that the majority 

of the sample ages was 20 – 24 years (36.7%). This result agrees with [13] who mentioned that (40%) of his 

sample are in age (< 30) years old. This result disagrees with [14] who mentioned that more than (37.5 %) of 

ages is (34 and more) [14]. 

 

In regard to the gender of the study sample the majority of the sample was Male (73.3%). This result agrees 
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with [15] which reported that (82.9 %) were Male. And this result opposes this idea with [16] she said that 

most of his consider test were female (93.3%). 

 

In regard to the marital status the study sample shows that the majority of sample was married (60%). This 

result agrees with [17] they talked that most of his consider test was married. 

 

 In regard to the nurses' qualifications (50%) of nurses are graduated from nursing secondary school this result 

agrees with [18] who mentioned that more than half of the sample around (50.0%) of them are graduated 

from secondary nursing school. This result disagrees with [19] he stated that the study show educational level 

as junior graduates (33.3%), Institute graduates (33.3%) and College graduates (33.3%). 

 

Regarding years of experience in nursing profession, 50% of nurses are reporting 1-5 years of experience in 

general nursing this result concurs with [20] he mentioned that (68%) of nurses in this sample have between 

1-5 years of employment as nurses. This result opposes this idea with [16] she talked that the greater 

percentage (60%) of them had (1- 4) years. 

 

In relation to nurses' years of experiences in NICU the result of the consider appears that (73.4%) of nurses 

have (1- 5) years of experiences. This result disagrees with [16] she indicated that the nurses have (1- 4) years 

of experiences in general hospital 18 (60%). 

 

Concerning participate in training courses only 33.3% of nurses in the study are participated in the training 

courses about blood exchange transfusion procedure for children. This result concurs with [15] result who 

shows that (60%) of his study sample don’t participate in training session. 

 

Table ( 4- 2) shows that the assessment of nurses’ practices before blood exchange transfusion procedure for 

children the findings indicate that nurses in the study group are showing fair to good level of practices during 

the pre-test time which revealed by mean scores that show good among items ( hand washing before and after 

any nursing procedure ) , (Wear sterile gloves during any nursing procedure.) , (Shield child's eyes and cover 

gentile area with remove clothes inside incubator) and   (Prepare blood and warm it and ensure from cross 

match, patient name, age and diagnosis). This result agrees with study done by [21] hand cleanliness 

perception reviews completed by the hospital's disease control specialists uncovers an increment in 

compliance, with rates beginning at 35% and finishing at 95%. Concurrently notes a diminishing frequency 

of contaminations. But this table present fair among items (Wear mask and cap during any nursing procedure), 

(Calculate child's weight and record it), (Send blood sample to laboratory regularly to identify bilirubin ratio 

as doctor order), (Monitor I.V infusion regularly), (Monitor drugs injection area or blood draw and monitor 

inflammation signs) and (Monitor the child inside incubator from temperature and lights). And show poor 

among item (Use sterilization and disinfectant for medical equipment). This result disagrees with [22] which 

emphasizes wearing a mask and eye protection or wear clean gloves when touching blood, blood liquids and 

sullied things or a confront shield to ensure mucous films of the eyes, nose, and mouth through exercises. The 

level of practices is increased to good level during the post-test 1 and post-test 2 times as revealed by mean 

scores which show good level among all items. The level of practices is increased to good because role of an 

educational program on nurses' practices also application of lectures that help in increased knowledge and 

improved level of practice. 

 

Table ( 4- 3) presents the assessment of nurses’ practices during blood exchange transfusion procedure for 

children; the findings presented that nurses in the study group are showing fair to good level of practices 

during the pre-test time which revealed by mean scores that show good among items (Provide equipment for 
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blood exchange transfusion procedure (Set of procedure), (Provide fluids and solutions that required) , (Shield 

child's eyes with cover genital areas to prevent complications) , (Give oxygen for suffocation and dyspnea ) 

and (Provide syringes with different sizes, cannula, catheter tubes and I.V infusion ). But this table  show fair 

among items (Check vital signs Temp, Pulse Respiration and Record it), (Observe signs of blood sensitivity 

and tell doctors immediately), (Place the child in comfortable position to easily breath and prevent 

suffocation), (Warm of blood goodly to prevent complications), (Calculate time and number of drops (I.V 

Fluid) per minute and record it), (Wear mask and cap during any nursing procedure), (Wear sterile gloves 

during any nursing procedure), and (Continuous with phototherapy during blood exchange transfusion 

procedure ). This result may be due to from the reality distinctive medical caretakers level of instruction most 

of the think about test graduated from nursing auxiliary schools and diminish in number of college of nursing. 

This result concurs with [23] their result shows that the level of instruction impacts emphatically on nurses' 

practices. 

 

5. Conclusion 

The study comes to the following conclusions: Shortage of Staff Nurses female in Neonatal intensive Care 

Unit, Staff Nurses gender and qualification  have no influence on their Practices, Practices of Staff Nurses 

working in NICU are in Critical Level before intervention,  Only (33%)  of the study sample share in specialist 

courses about blood exchange transfusion procedure in NICU, The result of the consider appears that nurses' 

hones before blood exchange transfusion procedure in the study group is presenting fair to good level of 

practices, The result of the study presented  that nurses' practices during blood exchange transfusion procedure 

in the study group is indicating fair to good level of practices, There is high significant relationship (positive 

strong) between nurses’ practices in the study group and their age also there is significant relationship 

(positive) between nurses’ practices in the study group and their gender, while there's no noteworthy 

relationship has been detailed between nurses’ hones and their conjugal status and a long time of encounters 

in NICU. 

 

6. Recommendations 

The ponder prescribes that proceeds instruction programs is critical to make strides nurses' hones about blood 

exchange transfusion procedure in neonatal seriously care unit in al- Ramadi teaching hospital for maternity 

and children providing scientific booklet, publication and journal about blood exchange transfusion 

procedure. 

 

Ethical Clearance: All experimental protocols were authorized by the College of Nursing, and all experiments 

were carried out according to established protocols. 

 

Key words: Impact, nurses' practices, Blood exchange transfusion. Blood exchange transfusion procedure. 
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