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Purpose: Oxygen may cause serious consequences when administered wrongly. This study aimed to assess doctors’ and nurses’ 
knowledge of acute oxygen therapy and perceived delivery barriers.
Participants and Methods: We conducted a cross sectional study among 202 healthcare providers (134 doctors and 68 nurses) in 
a Nigerian hospital. The validated Acute Oxygen Therapy Questionnaire (AOTQ), which consisted of 21 knowledge assessment 
questions, was self administered by participants. Provider’s knowledge was classified as good if the score was≥80% and poor if < 60%.
Results: Overall, 26.7% (37.3% doctors and 5.9% nurses) had good knowledge of acute oxygen therapy (AOT), 35.9% were aware, 
and 19.3% used the AOT guidelines. The commonest source of knowledge on oxygen therapy was medical /nursing school (75.2%). 
The participants’ mean knowledge score was 14.75 ± 2.83(possible score of 0–21). Doctors in postgraduate (PG) training obtained the 
highest score (15.96±2.48) among the participants (F=12.45, df=4, p<0.001). Most doctors (62%) and 23.5% of nurses considered 
oxygen as a drug. More doctors (52.2%) than nurses (14.7%) believed that a doctor’s order was mandatory before oxygen 
administration, contrary to guidelines recommendations. Most nurses did not know that breathlessness does not always signify 
hypoxemia and that asymptomatic anemia was not an indication for oxygen. Concerning oxygen prescription, 39.7% of nurses and 
64.2% of doctors knew that it should be prescribed to achieve a target saturation range rather than a fixed dose. In acute oxygen 
delivery in COPD, doctors and nurses exhibited poor knowledge of the appropriate device and flow rate. The reported barriers to 
oxygen delivery were: a shortage of oxygen supply, inadequate delivery devices, power outages and out of pocket costs.
Conclusion: A significant proportion of doctors and nurses had poor knowledge of acute oxygen therapy, poor awareness and 
infrequently used AOT guidelines, and reported pertinent delivery barriers that warrant educational and administrative interventions.
Keywords: healthcare professionals, knowledge, barriers, oxygen therapy, training needs

Introduction
Oxygen accounts for about 21% of atmospheric air and is required by human body cells for function and survival. 
Inadequate blood oxygen can result in cellular dysfunction, organ failure, and death.1 Oxygen is like any other medical 
drug administered by doctors, nurses, and other healthcare workers; it can reduce mortality when used appropriately. 
When administered wrongly, it may be harmful with severe consequences.2 Acute oxygen therapies are often instituted 
when there is hypoxemia or respiratory distress, suspicion of tissue hypoxia in conditions like severe anemia, severe 
sepsis, tissue poisoning, and shock. Too much oxygen was erroneously believed to have no untoward effect.3 However, 
recent clinical data from systematic reviews and randomized clinical trials on using acute oxygen therapy in patients with 
stroke and acute myocardial infarction have disapproved of this notion.4–6 Excessive oxygen administration can be 
harmful, especially in those pulmonary conditions associated with hypercapnic respiratory failure like COPD and 
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pneumonitis from bleomycin or paraquat exposure.7 Inappropriate administration can also lead to increased length of 
hospital stay, higher admission rates to high dependency units, and an increased risk of death.8–10 Uncontrolled oxygen 
administration, mainly when delivered at high concentrations, can worsen hypercapnia, primarily caused by hypoxic 
vasoconstriction.11,12 As a result of these documented harmful effects, safety agencies and several international 
respiratory societies have advocated for titrated oxygen therapy in this vulnerable patient group.7,13–16 For safety reasons 
and accurate administration, the experts have opined that oxygen should be treated like any other prescription drug. The 
orders for therapy are included on a treatment (medication) chart. The prescription must include dose specification, 
delivery methods, therapy duration, monitoring, and a target arterial oxygen saturation range (SaO2)and discontinued 
when arterial oxygenation is adequate with the patient breathing room air (Pao2 >8 kPa, Sao2 > 90%.2,7,13–17 A previous 
study in Nigeria reported doctors’ and other healthcare workers’ prescription and administration of emergency oxygen as 
inappropriate and poor.18 A recent systematic review that explored international prescribing and delivery practices of 
oxygen therapy found no study in sub Saharan Africa.19 Therefore, the conclusions from the two previous studies 
informed the decision of the current research to ascertain healthcare providers’ knowledge of the use of supplemental 
oxygen. In addition, to identify specific knowledge gaps for educational needs. To the best of our knowledge, there is 
little information on doctors’ and nurses’ understanding of the optimal administration of oxygen in emergencies in low 
income countries (LMIC). The primary objective of this study was to determine the doctors’ and nurses’ overall 
knowledge of acute oxygen therapy. The secondary objective was to determine the perceived delivery barriers among 
health providers.

Methods
Study Setting and Design
This survey was a cross sectional study that involved 202 doctors and nurses working in a public tertiary hospital in the 
Middle Belt region in Nigeria.

Ethical Consideration
The institutional approval for the study was obtained from the ethics and research committee of the University of Ilorin 
Teaching Hospital (ERC Protocol No: PAN/2017/03/1649). Informed written consent was obtained from the doctors and 
nurses, and the data collected were analyzed anonymously. Our team developed and validated the acute oxygen therapy 
questionnaire (AOTQ).20 All methods were carried out following relevant guidelines and regulations, notably the 
Declaration of Helsinki.

Sample Size
The minimum sample size of 297 was obtained using the Raosoft online sample calculator,21 from a suitable population size 
of 1300 doctors and nurses, with a response distribution of 50%, a margin of error of 5%, and a standard deviation set at 1.96 
for a 95% confidence interval. Considering the expected response rate based on previous studies, which was 90%,20 the 
adjusted sample was 335.

Sampling Design
We recruited our sample from doctors and nurses working in hospitals involved in the clinical management of patients. 
The random number function (RAND) in Microsoft Excel generated random numbers, and the participants were selected 
by simple random sampling.

Survey Instruments
The acute oxygen therapy questionnaire (AOTQ) was developed by a panel of pulmonologists, anesthesiologists, 
pediatricians, epidemiologists, and health educationists.21 It is a reliable and validated English language questionnaire 
to evaluate doctors’ and nurses’ knowledge of acute oxygen administration.21 The global content validity index (S-CVI) 
was 0.85. The test retest reliability statistics showed a kappa coefficient of 0.546–0.897 (P<0.001) and a percentage 
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agreement of 80–98.3%, indicating high temporal stability in the target population. The AOTQ has a total of 37 questions 
in eight sections consisting of 21 on knowledge; three on awareness and three on sources of information about oxygen 
therapy, two on time of last prescription and administration of oxygen therapy) and eight on demographics and 
professional profiles. The final five-section of this questionnaire included the following: four questions on general 
knowledge of oxygen as a medical gas(Q17-Q20), five questions on recognition of hypoxemia and tissue hypoxia(Q21- 
Q25), four questions about indications for oxygen therapy(Q26-Q29) with response options consisting of “true”, or 
“false”. In addition, two other sections on oxygen prescription (Q30-Q33) and delivery practices (Q34-Q37) contain four 
multiple-choice questions with one correct item, respectively. The weight for a correctly answered option is 1 point, and 
a “missing option” is considered an incorrect answer and scored 0. An optional self-reported open-ended question asks 
participants to describe their experiences or feelings on the challenges of oxygen administration in the hospital ward and 
emergency room. Questions about demographic and professional characteristics (Q1-Q8), time of last prescription and 
administration of oxygen (Q9-Q10), and sources of information about oxygen therapy (Q11-Q13) had no assigned scores. 
Likewise, the questions about awareness and use of an oxygen therapy guideline (Q14-Q16) and the open-ended 
questions have no scores. Instead, the score assigned to each respondent depends on the number of correct responses 
provided in the scoring. The AOTQ and its scoring are available in the Supplementary Materials.

Measured Outcome
The outcome measured was 1) knowledge of acute oxygen therapy (AOT), 2) awareness of AOT guidelines, 3) self 
reported barriers to AOT, and 4) sources of AOT knowledge which were reported as a number, frequency, percentage, 
and mean score where appropriate. We calculated mean and percentage scores for total and individual domains 
measuring oxygen therapy and compared scores by professional characteristics. The knowledge score for the survey 
population for each question was calculated by dividing the total number of correct responses by the number of 
respondents who answered the particular question. Each respondent’s complete knowledge score was calculated by 
dividing the number of correct responses to the survey questions by the maximum possible score. The total knowledge 
score per respondent was classified based on the original Bloom’s cut-off points into poor (<60%), fair (60%-79%), and 
good (≥80%).22,23 We also analyzed answers in absolute numbers and percentages of correct responses to each question 
to determine what percentage of the population knows a specific question. This analysis is crucial because it provides 
a better understanding of the overall knowledge, which would not be apparent with the mean score without a more 
detailed breakup of the data.

Data Collection
Eligible participants were approached by the survey team and provided with the acute oxygen therapy questionnaire 
(AOTQ) containing the study information note. The inclusion criteria were doctors and nurses actively working in the 
hospital who agreed to participate by giving verbal and written consent. Consenting participants were requested to 
voluntarily self administer the hard copy of the questionnaire based on their perception of the topic, and the confidenti-
ality of their responses was assured. Exclusion criteria included declining participation, previous participation in 
validating AOTQ or failing to return the questionnaire after two weeks.

Statistical Analysis
The data entry clerk performed data cleaning operations to guarantee integrity by deleting duplicates, correcting spelling 
and wrong codes, and deleting or completing fields not filled out. After cleaning the data, the IBM/SPSS statistical 
software version 22 (SPSS Inc., Chicago, IL, USA) was used to analyze the data. We excluded respondents whose 
questionnaires contained less than 70% of answers or missing professional data. Univariate and bivariate statistics were 
performed to compare categorical and continuous variables among doctors and nurses. When normally distributed, the 
data were presented as mean (SD) and median (interquartile range) for skewed data. The statistical significance level was 
set at a p-value < 0.05 and was considered statistically significant.
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Operational Definition
A junior hierarchy was defined as any doctor below a consultant rank and nurses below the position of a matron or 
principal nursing superintendent.

Results
During the study period, 325 participants were approached to participate, of which 202 (134 doctors and 68 nurses) were 
recruited, giving a response rate of 62.5% (73% doctors and 62% nurses).Forty nine were excluded because of lack of 
consent,43 failed to return the questionnaire, and 35 had an incomplete demographic or professional profile. Most of the 
doctors and nurses excluded were specialist consultants and matrons.

The mean age of the study sample population was 35 ± 9 years, the median year of professional practice was 8(IQR 
4–13, range 1–31), and 110 (55.5%) respondents were females. The general characteristics of the participants are 
presented in Table 1

Knowledge Level of Acute Oxygen Therapy
On classifying the total knowledge score of the entire study participants by the mean percentage score, 54 (26.7%) had 
good knowledge (score ≥80%), 41 (20.3%) had poor knowledge (score <60%), while the remaining 107(53.0%) had 
moderate knowledge of AOT. Figure 1 illustrates healthcare professionals’ knowledge level of acute oxygen therapy; 50 
(37.3%) doctors had a good total knowledge score than four 4(5.9%) nurses.

Knowledge of Acute Oxygen Therapy by Professional Characteristics
The total knowledge of acute oxygen therapy by professional characteristics is expanded in Table 2. The mean knowl-
edge score of the respondents in the study was 14.75±2.83 (possible score range 0–21), and the mean percentage score 
was 70.24%±13.48%. There was variation in overall mean scores for different categories of doctors and nurses (F=12.45, 
df=4, p<0.001), and mean scores for the domains assessing general knowledge of oxygen as a medical gas and 
recognition of hypoxeamia were significant (p<0.05). There were no significant differences in the mean scores for 
domains assessing the indications, prescription, and oxygen delivery. Generally, doctors significantly had a higher total 

Table 1 General Characteristics of the Respondents

Characteristics Doctors N-134 Nurses N=68 Total

Mean age (yrs) 32±6 42±9 35±9*

Female 45(40.9) 65(59.1) 110*

Median duration of practice(IQR) 6(1–9) 15(8–21) 8(2–13)*

Median duration of current job(IQR) 2(1–5) 10(5–20) 2(1–7)*

Job hierarchy -senior 11(8.2) 24(35.3) 35(17.3)*

Post Basic Medical/Nursing Qualification 14(10.5) 15(23.5) 29(14.4)*

Prescription of oxygen

<1 month 114(91.2) 43(68.3) 157(83.5)
1–6 months 2(1.6) 8(12.7) 10(5.3)

>6 months 9(7.2) 12(19.0) 21(11.2)

Administration of oxygen

<1 month 116(90.6) 44(65.7) 160(82.1)

1–6 months 4(3.1) 16(20.9) 18(9.2)
>6 months 8(6.3) 9(13.4) 17(8.7)

Notes: Results are expressed in frequency and %, IQR-interquartile range. Junior hierarchy-Doctors below the 
rank of consultant and Nurses below the rank of Matron or Principal Nursing Officer/Superintendent. *p < 0.05.
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knowledge score (15.60±2.61) than the nurses (13.07±2.48). Doctors in postgraduate training recorded a higher score 
(15.96±2.48) than the specialist consultant (15.55±3.17) and nurses with a bachelor’s degree (12.38±2.25).

Similarly, junior doctors and nursing staff and those who have practiced <less than 10 ten years, respectively, had 
significantly higher scores than the senior doctors and nursing staff, and those who practiced more than 10 ten years 
p<0.05. Participants obtained a good knowledge score in domain testing for hypoxemia recognition (4.21±0.85), the 
maximum possible score of 5, and a poor score in the domain assessing for acute oxygen delivery(2.16±1.05) out of 4. 
The Specialist Consultants significantly had the highest score in general knowledge of oxygen as medical gas and 
recognition of hypoxemia, while the postgraduate trainee doctors led the score in the domain testing indication for 
oxygen therapy and oxygen prescription.

Responses to Questions Related to the Knowledge of Oxygen Therapy
To better understand the population’s knowledge, we analyzed the knowledge in terms of the absolute number and 
percentages of correct responses to a question. Almost 62%(83/134) of the doctors knew that oxygen was like any other 
medication/drug compared to 23.5%(16/68) among the nurses. This belief was corroborated by another question in which 
91.2%(62/68) of nurses reported: “that oxygen is not a medication but a supportive therapy”. More than half of the 
doctors, 52.2%(70:134), said that oxygen could be given only after ‘doctors’ prescriptions, compared to 14.7%(10/68) 
among the nurses. Concerning hypoxemia recognition, 95.5% significantly knew that arterial blood gas analysis is useful 
for confirming hypoxemia compared to 69.1% of nurses. The majority (78.4%) of the doctors significantly knew that 
“breathlessness is not always a sign of hypoxemia”, which was higher than 38.2%(26/68) among the nurses. Regarding 
oxygen indications, most doctors, compared to nurses, significantly knew less that oxygen is indicated in Eclampsia 
(69.4% vs.82.4%).However, 82.8% of doctors, compared to 27.9% of nurses, significantly knew that asymptomatic 
anemia is not an indication for oxygen. Only 39.7% of the nurses knew that oxygen prescription should be to a target 
saturation range rather than a fixed dose, which is significantly less than 64.2% (86/134) among the doctors. In the 
oxygen delivery practice, both doctors and nurses exhibited poor knowledge concerning acute oxygen delivery of oxygen 
in COPD as only 44.0% (59/134) doctors and 32.4%(22/68) nurses, respectively, knew the appropriate device with the 
flow rate (Table 3).

Figure 1 Knowledge of Acute Oxygen Therapy of respondents.
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Awareness and Use of Oxygen Therapy Guidelines
Out of 202 participants, 70(35.9%) were aware of either the British Thoracic Society (BTS) or the World Health 
Organization (WHO) guidelines on acute oxygen therapy, 43(22.8%) have read and been familiar with these 
guidelines, and only 39(19.3%) have used it to change their practice behavior (Table 4). The majority of the 
participants, 152 (75.2%), reported that medical/nursing school was the most common source of knowledge on 

Table 2 Knowledge of Acute Oxygen Therapy by Professional Characteristics

Professional Profiles General Knowledge 
of Oxygen

Recognition 
of Hypoxia

Indication for 
O2 Therapy

Acute Oxygen 
Prescription

Acute Oxygen 
Delivery

All Section

No of the questions in 

the section

4 5 4 4 4 21

Gender

Male 2.68±1.03 4.37±0.74 3.00±0.93 2.93±1.13 2.25±1.03 15.23±2.71*

Female 2.37±0.88 4.07±0.92 2.95±0.90 2.87±1.05 2.08±1.06 14.35±2.87

Profession
Doctors 2.69±1.00 4.44±0.67 3.06±0.96 3.04±1.07 2.37±0.99 15.60±2.61*

Nurses 2.18±0.77 3.75±0.98 2.79±0.76 2.62±1.07 1.74±1.03 13.07±2.48

Duration of practice

0–10 2.55±0.98 4.33±0.79 3.04±0.91 2.91±1.10 2.22±1.07 15.05±2.87*

>10 2.44±0.90 3.92±0.92 2.82±0.89 2.85±1.05 2.02±0.91 14.05±2.62

Job hierarchy

Junior 2.53±0.95 4.25±0.83 3.01±0.92 2.94±1.07 2.21±1.06 14.93±2.84*
Senior 2.46±1.01 4.00±0.97 2.80±0.93 2.69±1.13 1.91±0.98 13.86±2.64

Level of training
Interns 2.46±1.07 4.24±0.74 2.98±0.91 3.09±0.99 2.24±0.87 15.00±2.64*

Registrar 2.73±0.93 4.52±0.62 3.16±0.92 3.06±1.13 2.44±1.06 15.96±2.48

Consultant/Specialist 3.00±1.10 4.73±0.47 2.73±1.42 2.64±1.03 2.45±1.04 15.55±3.17
RN with BSc. Cert 2.19±0.91 3.63±1.09 2.94±0.68 2.44±1.21 1.19±0.83 12.38±2.25

RN without BSc. Cert, 2.17±0.73 3.79±0.96 2.75±0.79 2.67±1.02 1.90±1.03 13.29±2.52

CME on oxygen therapy

Yes 2.51±1.12 4.39±0.97 2.93±1.10 2.63±1.18 2.12±1.12 14.59±3.55

No 2.52±0.91 4.16±0.81 2.98±0.86 2.96±1.05 2.17±1.03 14.79±2.62

Awareness of O2 

therapy guidelines
Yes 2.53±1.10 4.24±0.82 2.91±0.83 2.89±1.02 2.20±1.06 14.77±2.96

No 2.51±0.90 4.19±0.87 3.00±0.95 2.90±1.13 2.14±1.03 14.73±2.77

Prescription of oxygen

<1 month 2.59±0.96 4.27±0.85 3.01±0.94 2.99±1.08 2.20±1.05 15.06±2.81

1–6 months 2.40±0.70 4.20±0.79 3.00±0.82 2.50±0.85 2.30±1.06 14.40±1.84
>6 months 2.19±0.81 3.95±0.81 3.00±0.63 2.71±0.96 2.24±1.00 14.10±2.36

Administration of 
oxygen

<1 month 2.55±0.97 4.28±0.84 2.98±0.95 2.97±1.09 2.19±1.05 14.96±2.91

1–6 months 2.28±0.75 3.78±0.88 2.94±0.82 2.44±1.15 2.30±1.06 13.50±2.01
>6 months 2.29±0.85 4.06±0.83 3.06±0.66 2.82±0.81 2.24±1.09 14.47±2.38

Mean KS expressed in % 62.75±0.24 84.20±0.17 74.25±0.23 72.50±27.25 54.00±26.25 70.24±13.48

Mean KS 2.51±0.96 4.21±0.85 2.97±0.91 2.90±1.09 2.16±1.05 14.75±2.83

Notes: Junior hierarchy-Doctors below the rank of consultant and Nurses below the rank of Matron or Principal Nursing Officer/ Superintendent, * p<0.05.
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oxygen therapy, followed by postgraduate training/ in-service training in 11 (23.4%),3(1.5%) mentioned internet 
websites and medical textbooks and journals respectively. Only 41(20.5%) have had professional education/CME on 
oxygen therapy.

Table 3 Responses to Questions Related to the Knowledge of Oxygen Therapy

General Knowledge of Oxygen Doctors N-134 Nurses N-68

Correct Wrong Correct Wrong

Oxygen is like any other medication 61.9 38.1 23.5 76.5*

Oxygen is not medication but a supportive therapy 59.0 41.0 8.8 91.2*

Oxygen should only be given after doctors’ prescription /order 47.5 52.5 85.3 14.7*

Oxygen promotes combustion 100 - 100 -

Recognition of Hypoxaemia

Hypoxaemia can be recognized by clinical signs 94.0 6.0 94.1 5.9

Blood gas analysis is useful for confirming hypoxemia 95.5 4.5 69.1 30.9*

Breathlessness is not always a sign of hypoxemia 78.4 21.6 38.2 61.8*

Pulse oximetry is useful in detecting and monitoring hypoxemia 96.3 3.7 94.1 5.9

Spo2 level < 90% in adults define hypoxemia 79.9 20.1 79.4 20.6

Indications for Oxygen therapy

Central cyanosis 94.0 6.0 95.6 4.4

Asymptomatic anemia 82.8 17.2 27.9 72.1*

Eclampsia 69.4 30.6 82.4 17.6*

Restlessness and Convulsion in children 59.7 40.3 73.5 26.5

Oxygen Prescription

Documentation of oxygen flow rate/fio2 

In treatment chart

68.7 31.3 77.9 22.1

Documentation of oxygen source and delivery device in treatment 

chart

85.1 14.9 61.8 38.2*

Documentation of frequency of administration in treatment chart 85.8 14.2 82.4 17.6

Oxygen prescription should be to a target saturation range rather 

than a fixed-dose

64.2 35.8 39.7 60.3*

Oxygen Delivery Practice

Delivery of oxygen in COPD patients to achieve a target saturation 

of 88–92%

44.0 56.0 32.4 67.6

Delivery of oxygen in type 1 respiratory failure to achieve a target 

saturation of 94 98%

68.7 31.3 52.9 47.1*

Humidification of oxygen 38.8 61.2 13.2 86.8*

Weaning and discontinuation of oxygen 85.8 14.2 75.0 25.0

Notes: Results are expressed in frequency and %,*p<0.05.
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Barriers to Oxygen Therapy
Overall, the shortage of oxygen supply, 106 (52.5%) was the most significant barrier to the acute administration of 
oxygen, followed by the shortage of delivery devices and systems reported by 19(9.4%) and 18(8.9%) cited patients out 
of the pocket cost of oxygen and 17(8.4%) reported electrical power failure (Figure 2).

Discussion
The main findings show that less than one third of participants had good knowledge of acute oxygen therapy (score 
≥80%) and doctors significantly had a higher score than the nurses. Residents in PG training recorded higher scores than 
other categories of doctors and nurses. The main knowledge gaps were identified in the domain assessed for acute oxygen 
delivery, an essential aspect of oxygen therapy.

Our results show that less than one-third (26.7%) of the participants had good knowledge of acute oxygen therapy 
(AOT). This result is supported by other studies showing significant knowledge gaps among healthcare staff.24–28 These 
findings could affect the assessment and optimal delivery of oxygen and the outcome of acutely ill patients. The poor 
understanding of AOT in this study was because most doctors and nurses lack awareness of and familiarity with the 
available international AOT guidelines and perhaps the absence of a local protocol and national guideline for oxygen 
administration. Another explanation for the unsatisfactory performance was the lack of sufficient attendance for 

Table 4 Awareness and Use of Oxygen Therapy Guidelines

Awareness and Use of Guidelines Doctors N-134 Nurses N-68 Total N-202

Any professional education/CME on oxygen therapy 23(17.3) 19(26.9) 41(20.5)

Awareness of oxygen therapy guidelines 42(32.6) 28(42.2) 70(35.9)

Familiar with oxygen therapy guidelines 19(15.4) 24(36.4) 43(22.8)*

Used oxygen therapy guidelines 17(12.7) 22(32.4) 39(19.3)*

Notes: Results are expressed in frequency and %,* p<0.05.

Figure 2 Heading: Doctors and Nurses reported barriers to acute oxygen therapy.
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continuing professional development (CPD), as 20% of the participants in this study had attended training focused on 
acute oxygen therapy.

Notably, only 5% of nurses had a good knowledge of oxygen therapy, which is an abysmal performance. The 
observation is worrying, given the standard recommendation that nurses are required to know the indications and target 
oxygen saturation ranges based on various age groups and disease conditions.29

Doctors in PG training scored significantly higher than any other staff category. Considering that doctors in 
postgraduate training had the highest knowledge score, it is imperative to promote post-graduation or continuing 
professional development (CPD) training in healthcare facilities in the country. The importance of educating healthcare 
professionals on AOT cannot be overemphasized. A previous report by Considine et al revealed that specific education 
related to oxygen administration increases factual knowledge regarding the use of supplemental oxygen in emergency 
settings.30

Most (62%) doctors knew that oxygen was like any other medication, compared to 23.5% among nurses. This finding 
is comparable to a previous study among clinicians in Australia.29 However, the figure obtained for nurses was lower 
than 59% among Nepalese nurses.31 A significant proportion of doctors recorded a high score than the nurses in the 
domain of recognition of hypoxemia. For example, 78.4% of doctors and 38.2% of nurses knew that breathlessness might 
not signify hypoxemia, indicating the use of supplemental oxygen. These findings are of particular concern, considering 
how frequently nurses administer oxygen in an acute hospital setting. It implies that oxygen may be administered in the 
absence of hypoxemia. Like any other medication, oxygen may cause harm if the delivery is uncontrolled; as a result, 
there is a need for adequate oxygen therapy training for healthcare professionals.

More doctors (52.2%) than nurses (14.7%) reported that oxygen could only be given after doctors’ orders. In previous 
studies, roughly 60% of nurses knew oxygen could be administered without “a doctor”s prescription.31,32 The BTS 
oxygen guideline stated that in life threatening emergencies, oxygen should be administered first by staff (paramedics, 
nurses, doctors, physiotherapists, and others) trained in oxygen administration and the standard prescription documented 
later.7 In either local protocols or national guidelines, it is essential to emphasize that oxygen must be given to patients 
immediately without a formal prescription considering its role as a lifesaving therapy. The lack of a prescription should 
never preclude oxygen administration by other trained healthcare providers who are not doctors when needed in an 
emergency.

Remarkably, over 80% of participants recognized the usefulness of pulse oximetry in detecting and monitoring 
hypoxemia and cutoff SpO2-defining hypoxia. This result is higher than the reported figures in previous studies.26,31 

A SpO2 <90% is the most clinically useful definition of hypoxemia, and most clinicians consider this an appropriate 
indication for giving oxygen. In some clinical situations, such as severe anemia, cardiac failure, and brain injury, 
providing oxygen to patients with SpO2of <94% is more appropriate. Specifying the cutoff needed to initiate oxygen 
therapy is essential because hypoxemia is a common complication in acute lower respiratory infection (ALRI) and a risk 
factor for death.17

Only 39.7% of the nurses knew that oxygen prescription should be to a target saturation range rather than a fixed 
dose, which was lower than 64.2% obtained among the doctors. This finding is perhaps not surprising as a previous audit 
of the pattern of acute oxygen therapy in our center found that 40.7% of acute oxygen administration shad a prescription 
to target oxygen saturation. Only 31.3% achieved their target saturation. This outcome is not satisfactory and contrasts 
with the recommendation of the oxygen therapy guidelines. Uncontrolled oxygen administration leads to supra- 
physiological oxygen levels, increased reactive oxygen species, tissue damage, vasoconstriction, and worse outcomes 
in myocardial infarction and stroke.2,7 High oxygen concentration can also mask a significant deterioration in the 
patient’s clinical condition, causing dangerous delays in treatment.7 These consequences informed several international 
oxygen guidelines recommendations of prescription to a target saturation range.13–17

Another significant finding from this study was in a vignette on acute oxygen delivery in COPD. We found that only 
44.0% of doctors and 32.0% of nurses knew the appropriate device with the flow rate. This finding has important 
implications for the current practice of acute oxygen therapy. Inadequate oxygen can deprive the tissue and lead to more 
deaths and permanent disability.2 Too much oxygen, especially in type 2 respiratory failure, can cause life threatening 
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hypercapnia, respiratory acidosis, organ dysfunction, coma, and death.13–17 To avoid these harmful effects, healthcare 
professionals should be highly knowledgeable in oxygen delivery and devices.

Irrespective of the healthcare professions, shortages of oxygen supply and delivery devices were the most significant 
barrier to the acute administration of oxygen. Previous publications in our setting have reported that available infra-
structures for standard oxygen delivery systems were inadequate18,33 and that 78.2% of patients and 87.2% of caregivers 
considered oxygen therapy expensive and a possible barrier to treatment.34

We are baffled that none of the respondents mentioned poor knowledge as a barrier to oxygen delivery. It shows their 
lack of insight and awareness of the fundamentals of oxygen therapy.

Most respondents reported the medical/nursing school as the most common source of knowledge on oxygen therapy. 
We suggest that copies of the available oxygen therapy guidelines, such as the WHO or BTS, be sent to all hospital chief 
executives, medical directors, nursing heads, and all primary care and paramedics for better understanding.

Study Limitations
There were a few limitations associated with this study. Firstly, the study was conducted in a tertiary hospital, and the 
results may not be generalized to primary care settings. Secondly, outcomes were measured by self-report and may be 
subjected to bias. Despite these limitations, we used a validated instrument that is reliable.

Conclusion
A significant proportion of doctors and nurses had poor knowledge of acute oxygen therapy, poor awareness and 
infrequently used AOT guidelines and reported pertinent delivery barriers. This study has highlighted the knowl-
edge gaps and perceived barriers regarding acute oxygen therapy. It underscores the need for tailored continuing 
professional development (CPD) and administrative interventions. Hospital clinical leads should widely disseminate 
available oxygen therapy guidelines or local protocols to improve awareness and familiarity. There is no national 
guideline for oxygen therapy in Nigeria; there is a need to develop local protocols and national guidelines or policies 
on oxygen therapy to improve knowledge and change our practice behavior.
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