
O R I G I N A L  R E S E A R C H

Knowledge, Practice, and Associated Factors 
Towards Supplemental Oxygen Therapy Among 
Nurses Working in Neonatal Intensive Care Units 
in Public Hospitals of Addis Ababa, Ethiopia, 2022: 
A Cross-Sectional Study
Assefa Dansa 1, Debela Gela 2, Mekonen Adimasu Kebede 2

1Department of Nursing, College of Health Sciences, Wolaita Sodo University, Wolaita Sodo, Ethiopia; 2Department of Nursing, School of Nursing 
and Midwifery, College of Health Sciences, Addis Ababa University, Addis Ababa, Ethiopia

Correspondence: Mekonen Adimasu Kebede, Department of Nursing, School of Nursing and midwifery, College of Health Sciences, Addis Ababa 
University, P O Box 0.1176, Addis Ababa, Ethiopia, Tel +2519-17724019, Email mekonen.adimasu@aau.edu.et 

Purpose: Proper administration of oxygen therapy for hospitalized newborns is undoubtedly essential. World Health Organization 
estimates that approximately 1.4 million deaths worldwide each year are due to inappropriate administration of oxygen, but its 
administration in clinical practice is usually inappropriate due to lack of knowledge and practice. Therefore, the aim of this study was 
to determine the level of knowledge, practice and associated factors related to supplemental oxygen therapy among nurses working in 
neonatal intensive care units.
Methods: An institutional cross-sectional study was conducted with 166 randomly selected respondents using a self-administered 
questionnaire for data collection. Bivariate and multivariable analyses were performed using SPSS version 26. Variables with a p-value 
of <0.25 in the bivariate analysis were included in the multivariable logistic regression, and statistical significance was ensured by 
a p-value <0.05 with 95% CI.
Results: One hundred and sixty-six nurses took part in this study, with a response rate of 96%. Of these, 60.8% had good knowledge 
and 54.2% had good practice in supplemental oxygen therapy. In the multivariable logistic regression analysis, work experience was 
significantly associated with knowledge (AOR: 5.40; 95% CI: 2.12–13.73)) and practice (AOR = 3.69, 95% CI: 1.30–10.44)) of 
supplemental oxygen therapy. Level of knowledge (AOR=2.92, 95% CI: (1.24–6.86)) and educational status (AOR=6.51, 95% CI 
(1.34–31.55)) were also significantly associated with the practice of supplemental oxygen therapy with a p < 0.05.
Conclusion: Approximately 40% and 46% of nurses in this study had poor knowledge and practice of supplemental oxygen therapy. 
This figure is shocking and shows a large gap in the knowledge and practice of supplemental oxygen therapy that requires urgent 
action. Educational status, professional experience and level of knowledge were found to be associated with good knowledge and 
professional experience with good practice in relation to supplemental oxygen therapy.
Keywords: knowledge, practice, neonatal nurse, oxygen therapy, neonatal intensive care unit

Introduction
Oxygen was discovered in the late 17th century and is considered to be the molecule of greatest importance for human 
beings.1 Supplemental oxygen therapy (SOT) is used to treat and prevent neonatal hypoxia by providing additional 
oxygen for neonates with respiratory distress.2 It is a life-saving medicine with acceptable dosage ranges even though 
higher dose and prolonged use is associated with severe toxic symptoms and physiological consequences.3 It is a fact that 
the toxic nature of oxygen has been a concern for more than 200 years and that too much oxygen in arterial blood, 
hyperoxia, is caused by medical professionals, especially nurses.4
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According to a World Health Organization (WHO) estimate, at least 1.4 million deaths worldwide each year are related to 
either inappropriate oxygen administration or shortage of oxygen treatment.5 The administration of oxygen should be based on 
the patient’s needs. In clinical practice, both indiscriminate use of supplemental oxygen and limited knowledge of hyperoxia 
have been observed.6 Nurses must be aware that, like that of too little oxygen, too much oxygen can cause hyperoxia, and a lot 
of complications including long-term disability and death.7 For instance, excessive oxygen dose in premature infants increases 
the risk of retinopathy of prematurity (ROP) and bronchopulmonary dysplasia (BPD) and lengthens hospitalization.8

Pulse oximetry is the most commonly used noninvasive tool to assess oxygen saturation in neonates and both 
theoretical and practical knowledge of pulse oximetry are needed during assessment of oxygenation in pediatric patients 
even though the accurate saturation depend on the correct placement of the probe.9,10

The flow rate, dose, and method of monitoring should be given special attention to ensure safe and effective oxygen 
delivery, and nurses should be concerned with the effects and possible hazards of oxygen.11 Proper administration of 
SOT is not only about the dose of oxygen but also humidification of oxygen. Humidification is required by the airway to 
maintain proper ciliary function, prevent squamous epithelial changes, prevent dehydration and thickening of secretions, 
minimize atelectasis and tracheitis, and prevent heat loss.12,13 Moreover, inadequate humidification may contribute to 
staphylococcal sepsis due to drying and cracking of the mucosa.14

Despite the existence of updated guidelines on supplemental oxygen therapy, compliance with best SOT practices 
remains poor8. In Ethiopia, about 35.5% of infants had ROP, 22.6% had vision-threatening diseases, 33.3% required 
treatment, and 12.9% were blind primarily due to Hyperoxia. The primary cause of hyperoxemia is inappropriate practice 
of oxygen by healthcare workers and oxygen saturation levels of more than 95% in newborns are potentially harmful.15

Factors that influence inappropriate administration of oxygen for neonates were nurses’ lack of adequate knowledge 
regarding the use of O2 delivery equipment and lack of training in practical aspects.16 The level of knowledge of nurses 
regarding oxygen administration has been assessed in certain studies, and their knowledge scores were shown to be 
low.3,5,13,16 It is expected that assessing nurses’ level of knowledge of oxygen therapy would aid in determining the 
requirement for appropriate in-service training and developing the substance of in-service training to be delivered, thus 
addressing practical weaknesses.17 Although this problem is huge, no study on supplemental oxygen therapy for 
newborns has been conducted in Ethiopia.

Therefore, this study aimed to assess the knowledge, practices, and associated factors of SOT among nurses working 
in NICUs in public hospitals in Addis Ababa, Ethiopia.

Materials and Methods
Study Design Area and Period
This institutional-based cross-sectional study was conducted in public hospitals in Addis Ababa, Ethiopia, from 
February 8, 2022, to April 6, 2022. Addis Ababa, the capital city of Ethiopia, is the largest city in the country. There 
were 42 hospitals in the city (14 public, 28 non-governmental organizations (NGO), and private). The current metro area 
population of Addis Ababa in 2022 is 5,227,794, up a 4.44% increase from 2021.18

Population and Eligibility Criteria
All nurses working in the NICUs of public hospitals in Addis Ababa, Ethiopia, were used as the source population. All 
nurses working in the NICUs of the selected public hospitals in Addis Ababa were included, whereas nurses on annual, 
sick, or maternal leave during data collection were excluded from this study.

Sample Size Determination and Sampling Procedure
In Addis Ababa, there are 10 public hospitals with NICUs, and five of them (Tikur-Anbessa Specialized Hospital 
(TASH), St. Paulo’s Hospital, Gandhi Hospital, St. Peter’s Specialized Hospital, and Zewditu Hospital) were randomly 
selected using the lottery method with 171 nurses working in the NICU. Sample size was determined by using a single 
population proportion formula and with the following assumptions: Z = standard normal distribution value at 95% 
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confidence level of Zα/2 = 1.96, and margin of error (d) = 5%: which is the degree of accuracy set at 0.05 is the standard 
allowed deviation from the true proportion.

Because the sampling frame was less than 10,000, a correction formula was used, and the final sample size was 
determined using the correction formula: NF = n/n+1/N=131.

Finally, a complete census was used to include all nurses working in the NICUs of selected public hospitals in Addis 
Ababa, as the calculated sample size was nearly equal to the number of nurses in the selected hospitals.

Data Collection Tool and Procedure
The respondents’ knowledge and practice of SOT were assessed using structured self-administered questionnaires. The 
questionnaire was divided into four sections: part-I sociodemographic characteristics of nurses (05 questions), part II 
respondents’ knowledge of the SOT (10 questions), part-III practice-related questions about the SOT (14 questions), and 
part-IV organization-related questions (11 questions).

Knowledge testing questions were adopted from previous literature.2,3,5,19 An item of questions was chosen, and each 
question had a score of one point when the answer was correct and zero when the answer was incorrect. Nurses’ total 
knowledge score was 10 points and classified as the following: “poor knowledge” when the totals score < mean value and 
“good knowledge” when the total score > mean value.

The questionnaire for the practice item was a yes-or-no question, which was adopted from the literature from 
a previous study.20 The total score ranged from 0 to 14. The scoring system for nurses’ practice questions had a score 
of one point for the answer “Yes”, and zero for “No”. Then, the total score of the practice of nurses was categorized as 
a score of ≥ mean value considered as good practice and a score < mean value considered poor practice.

The organizational factor-related item also had yes or no questions. The study data were collected through 
a structured self-administered questionnaire on nurses’ knowledge and practice at the NICU regarding supplemental 
oxygen therapy. For this study, one supervisor and five trained BSc nurses were data collectors, and pretests were 
conducted on 5% of the total respondents to maintain data quality.

Data Processing and Analysis
The collected data were coded and entered into Epi-data version 4.6 and exported to SPSS version 26 for cleaning, 
editing, and analysis. Tables, pie charts, bar graphs, and text were used to present the data. After bivariate logistic 
regression analysis, variables with a p-value <0.25 were included in the multivariable logistic regression analysis. On 
multivariable analysis, an odds ratio with a 95% CI and a p-value <0.05 was used to determine the statistical association 
between the outcome variable and independent variables.

Results
Socio-Demographic Characteristics of Nurses
Out Of 173 nurses involved in this study, about 166 nurses were willing to participate with a response rate of 96%. 
Among them, 134 (80.7%) were females and 47% were married. The mean and standard deviation age of the nurses was 
28.93± 2.819 years. In terms of the level of education, about 71 (42.8%) of nurses were general BSc nurses and 67 
(40.4%) were BSc in neonatal nurses. Regarding, experience. More than half of the study participants, 93 (56%) had 
work experience of 6–10 years in nursing profession (Table 1).

The Overall Knowledge of Participants in SOT
The mean and standard deviation score of knowledge questioners answered correctly by study participants was 7.88 
±1.75. Nurses who scored more than or equal to the mean value were 101 (60.8%), whereas nurses who scored less than 
the mean value were 65 (39.2%) (Figure 1).

Pediatric Health, Medicine and Therapeutics 2024:15                                                                         https://doi.org/10.2147/PHMT.S445087                                                                                                                                                                                                                       

DovePress                                                                                                                          
79

Dovepress                                                                                                                                                           Dansa et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The Overall Practice of Participants in SOT
The mean score of practice questioners answered correctly by the study participants 9.59 ±1.45. Nurses who scored more 
than or equal to the mean value whereas 90 (54.2%), whereas nurses who scored less than the mean value were 76 
(45.8%) (Figure 2).

Possible Organizational Factors of Nurses’ Knowledge and Practice Regarding 
Supplemental Oxygen Therapy
More than two-thirds of the participants, 122 (73.5%) said that workload impacted supplemental oxygen therapy, and 
about 75% of respondents believed that nurse-to-patient ratios of >1:2 were a burden. Approximately 45 (27.1%) nurses 
did not receive SOT training and the majority of nurses, 163 (98%) replied that a pulse oximeter was not available for 
each neonate during SOT (Table 2).

Table 1 Distribution of Socio-Demographic Characteristics of 
Nurses at Public Hospitals of Addis Ababa, 2022 (n=166)

Variables Frequency Percentage

Gender Male 32 19.3

Female 134 80.7

Marital status Single 88 53

Married 78 47

Age groups 21–25 yrs 7 4.2

26–30 yrs 117 70.5

≥31 yrs 42 25.3

Educational level BSc nurse 71 42.8

BSc Neonatal nurse 67 40.4

MSc neonatal nurse 28 16.9

Work 

Experience

≤5yrs 46 27.7

6–10 yrs 93 56

≥11 yrs 27 16.3

Abbreviations: BSc, bachelor of science; MSc, master of science.

60.80% 39.20% 
Good Knowledge

Poor knowledge

Figure 1 Shows the overall knowledge Level of supplemental of oxygen therapy among nurses working in NICU of public hospitals of Addis Ababa, Ethiopia.
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Factors Associated with Nurses’ Knowledge Regarding Supplemental Oxygen Therapy
In bivariate logistic regression analysis, variables associated (p < 0.25) with nurses’ knowledge of SOT were marital 
status, work experience, and reference guidelines before oxygen administration. In the multivariate logistic regression 
analysis, only work experience was significantly associated with SOT knowledge level (p < 0.05). Nurses with work 
experience of 6–10 years were five times more knowledgeable than those with work experience of < 5 years ([AOR: 
5.40; 95% CI: 2.128–13.738), and nurses with work experience of >10 years were 14 times more knowledgeable about 
SOT than those with work experience < 5 years. (AOR: 14.42; 95% CI: 2.91–71.45) (Table 3).

45.80%

54.20%

Poor practice

Good practice

Figure 2 Shows the overall practice level of supplemental of oxygen therapy among nurses working in NICU of public hospitals of Addis Ababa, Ethiopia.

Table 2 Organizational Factors Associated with Knowledge and Practice Towards SOT Among Nurses Working at 
NICU of Public Hospitals in Addis Ababa, Ethiopia, May 2022 (n=166)

Variables Category Frequency Percentage

Did you receive training on SOT? Yes 121 72.9

No 45 27.1

Number of training 1 times 112 67.5

2 times 9 5.4

Time of training Before graduation 4 2.4

While working 117 70.5

Is there a guideline for oxygen therapy currently in use in the NICU? Yes 100 60.2

No 66 39.8

Have you referred to guidelines to administer oxygen to the newborn? Yes 100 60.2

No 66 39.8

Is there pulse oximeter available for each neonate on SOT continuously 

in the room?

Yes 163 98

No 3 2

Using too little oxygen in the NICU may contribute to CO2 retention? Yes 164 98.8

No 2 1.2

Is there an adequate supply of oxygen and delivery systems in the NICU? Yes 166 100

No 0 0

(Continued)
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Factors Associated with the Practice of Nurses Towards Supplemental Oxygen 
Therapy
In the bivariate logistic regression analysis, the variables associated (p-value < 0.25) with nurses’ practice of nurses 
towards SOT were work experience, training on SOT, marital status, use of guidelines on SOT, knowledge of SOT, 
and educational level. Among these, only three variables (level of knowledge of SOT, educational level, and work 
experience) were significantly associated with nurses’ practice of nurses towards SOT (p ≤ 0.05).

Theoretically knowledgeable nurses were almost three times more likely to practice SOT than their counterparts 
(AOR=2.92, 95% CI: 1.24–6.86). Nurses who had MSc in neonatal nursing were 6.5 times more likely to practice SOT as 
compared to those who had BSc in neonatal nursing (AOR=6.51, 95% CI: (1.34–31.55)].

Regarding work experience, nurses with work experience of 6–10 years were four times more likely to practice 
SOT as compared to those who had < 5 years of work experience (AOR = 3.69, 95% CI: (1.30–10.44). Similarly, 
nurses with work experience of >10 years were approximately seven times more likely to practice towards SOT as 
compared to those who had <5 years of work experience (AOR=6.88, 95% CI: (1.34–35.35)) (Table 4).

Discussion
In this study, 60.8% of nurses had good knowledge of supplemental oxygen therapy. This result indicates that 
approximately 40% of nurses who are working in NICUs of public hospitals in Addis Ababa had a significant knowledge 
gap regarding SOT. This is alarming and shows a large gap in the knowledge of supplemental oxygen therapy, which 

Table 2 (Continued). 

Variables Category Frequency Percentage

Do you think workload or burden affects oxygen therapy in NICU? Yes 164 98.8

No 2 1.2

What is the nurse-to-patient ratio in your NICU? 1:1 1 0.6

1:2 40 24.1

>1:2 125 75.3

Abbreviations: SOT, supplemental oxygen therapy; NICU, neonatal intensive care unit; CO2, carbon dioxide.

Table 3 Bivariate and Multivariate Analysis of Factors Associated with Nurses’ Knowledge towards SOT in 
the NICU of Public Hospitals, Addis Ababa, Ethiopia, 2022 (n=166)

Variables Category Knowledge COR (95% CI) AOR (95% CI) p-value

Good Poor

Marital 
status

Single 40(24.1%) 48(28.9%) 1

Married 61(36.7%) 17(10.2%) 4.30 (2.17–8.51) 1.22 (0.49–3.00) 0.660

Work 

experience

≤ 5 yrs 12(7.2%) 34(20.5%) 1

6–10 yrs 65(39.2%) 28(16.9%) 6.57 (2.97–14.54) 5.04 (2.12–13.73) 0.000**

>10 yrs 24(14.5%) 3(1.8%) 22.67 (5.76–89.09) 14.422 (2.911–71.459) 0.001**

Referring 

guidelines

No 30(18.1%) 36(21.7%) 1

Yes 71(42.8%) 29(17.5%) 2.93 (1.53–5.62) 1.90 (0.90–3.99) 0.088

Note: **Significant at p-value <0.05. 
Abbreviations: SOT, supplemental oxygen therapy; NICU, neonatal intensive care unit; COR, crude odds ratio; AOR, adjusted odds ratio; 
CI, confidence interval.
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requires urgent action. This study is in line with another study conducted in Harari region, Ethiopia (61.4%).21 The 
proportion of knowledgeable users in this study was higher compared to a descriptive cross-sectional study conducted in 
Debre Tabor, Ethiopia (52%).22

However, proportion of knowledgeable users were a little bit lower than a study in Turkey (63.6%).3 

Similarly, proportion of knowledgeable nurses was very low compared to a descriptive cross-sectional study 
conducted in Southwest Nigeria (81.2%).23 A possible difference might be that participants in the Turkish study 
were well-experienced, which might have increased their knowledge level. On the other hand, nurses’ knowledge 
level of nurses in this study regarding SOT was higher than a study conducted in Cairo, Egypt (26%).20

Regarding nurses with ≤ 5 years of work experience, those with 6–10 years and >10 years of work experience 
were 5 times and 14 times more likely to be knowledgeable about SOT, respectively. This finding is in line with 
those of studies done in Iran19 and Southwest Nigeria.23 A possible scientific explanation might be that more 
years of experience led to an increase in their need for improvement in their level of knowledge. However, work 
experience was not significantly associated with knowledge of oxygen therapy in a study conducted in the Harari 
region of Ethiopia.21

The current study revealed that only about 54.2% of the nurses had good practice of SOT. According to this 
study, nearly half (45.8%) of nurses had practice gap regarding SOT, even though improper administration of 
oxygen in this age-group was fatal. In this study, nurses with good practices were lower than the study conducted 
in Netherlands; approximately 58% nurses had good practice in Netherlands.19 A possible explanation for this 
difference might be the study period; the study in Netherlands was conducted in 2018, which is five years ago, 
when self-learning was not as simple as 2022/2023. However, the proportion of nurses with good practice in this 
study was higher than descriptive cross-sectional studies conducted in Nigeria,23 Debre Tabor, Ethiopia (33%)22 

and Harari region, Ethiopia21

Table 4 Bivariate and Multivariate Analysis of Factors Associated with Nurses’ Practice Towards SOT in the NICU of Public Hospitals, 
Addis Ababa, Ethiopia, 2022 (n=166)

Variables Practice COR (95% CI) AOR (95% CI) p-value

Good Poor

Marital status Single 36(21.7%) 52(31.3%) 1 1

Married 54(32.5%) 24(14.5%) 3.250 (1.711–6.174) 0.596 (0.212–1.676) 0.327

Work experience ≤ 5 yrs 11(6.6%) 35(21.1%) 1 1

6–10 yrs 57(34.3%) 36(21.7%) 5.038 (2.274–11.163) 3.697 (1.309–10.443) 0.014**

>10 yrs 22(13.3%) 5(3%) 14.000 (4.285–45.744) 6.883 (1.340–35.355) 0.021**

SOT training Yes 77(46.4%) 44(26.5%) 4.308 (2.048–9.060) 1.989 (0.597–6.628) 0.263

No 13(7.8%) 32(19.3%) 1 1

Refer SOT guideline No 22(13.3%) 44(26.5% 1 1

Yes 68(41%) 32(19.3%) 4.250 (2.192–8.241) 2.246 (0.875–5.762) 0.092

Level of knowledge Poor 20(12%) 45(27.1%) 1 1

Good 70(42.2%) 31(18.7%) 5.081 (2.586–9.983) 2.921 (1.244–6.861) 0.014**

Educational level MSc in neonatal 26(15.7%) 2(1.2%) 13.394 (2.942–60.988) 6.511 (1.344–31.550) 0.020**

BSc nurse 31(18.7%) 40(24.1%) 0.798 (0.408–1.561) 2.528 (1.017–6.287) 0.064

BSc neonatal 33(19.9%) 34(20.5%) 1 1

Note: **Significant at p ≤0.05; CI, confidence interval. 
Abbreviations: SOT, supplemental oxygen therapy; NICU, neonatal intensive care unit; COR, crude odds ratio; AOR, adjusted odds ratio.
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Using multivariate logistic regression, this study found that nurses’ SOT practices were significantly associated with 
their educational status, work experience, and level of knowledge. Nurses with an MSc in neonatal nursing were 6.5 
times more likely to practice SOT than those with a BSc in neonatal nursing. The scientific explanation for this 
association might be that the higher the level of education, the better is the performance of practice. This study is in 
line with another cross-sectional study conducted in Debre Tabor, Ethiopia.22

However, this result was contradicted by a study conducted in Iran and Saudi Arabia,24,25 which indicated that 
participants with nursing diplomas had higher levels of practice than BSc nursing participants. A possible reason might 
be the effect of the educational curriculum in these countries on the practice of nursing; diploma nurses are expected to 
perform skill activities more frequently than knowledge.

Regarding work experience, nurses with 6–10 and >10 years of work experience were 4 and 7 times more likely to 
practice SOT than those with <5 years of work experience. This finding is supported by a study conducted in 318 
European intensive care units that found that the length of years in ICU practice increases nurses’ practice.26

Furthermore, this study revealed that knowledgeable nurses were three times more likely to practice SOT than those 
with poor knowledge. Even though whether knowledge or practice comes first is controversial, it is scientifically 
accepted that knowledge is the basis for practice.

This study was supported by a descriptive cross-sectional study conducted in Ethiopia in 2021.14 Though, the 
authors were tried their best, the limitations of this study were the presence of limited previous research for 
discussions and comparison; it was conducted at public hospitals only; and missed some important variables like 
child ownership.

Conclusions
This study found that approximately 40% and 46% of nurses had poor knowledge and practice regarding SOT, 
respectively. On this study, educational status and level of knowledge were found associated with practice of SOT and 
work experience was found associated with both knowledge and practice of SOT. Therefore, in-service training and 
workshops should be prepared to increase their experience and opportunities to escalate nurses’ level of education must 
be given for better knowledge and practice of SOT among nurses working in NICU.

Abbreviations
NICU, Neonatal intensive care unit; SOT, Supplemental oxygen therapy; SPSS, Statistical Package for the Social 
Sciences; ROP, Retinopathy of Prematurity.
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