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Abstract: A severe shortage of healthcare professionals was reported in 2020 as the COVID-19 pandemic surged across the country. A 

huge number of primary as well as tertiary healthcare centres hired inexperienced and under confident employees in order to meet the 

demand. This could potentially cause a decline in the overall quality of service that healthcare employees provide to their patients. In an 

Intensive care unit (ICU) setting, knowledge on basics of interpretation of electrocardiogram (ECG) and arterial blood gas (ABG) 

analysis is mandatory by not only doctors but also staff nurse practitioners, according to the guidelines set locally. Daily routine of 

teaching sessions has considerably reduced due to social distancing norms set out by the government [1]. This quality improvement 

study describes baseline knowledge on ECG and ABG interpretation of the staff nurses in a 23 bedded ICU setting of a tertiary 

healthcare centre and investigates whether a simple weekly teaching session as an educational intervention can improve it.  
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1. Introduction 
 

Interpretation of ECG and ABG reports are basics of day to 

day shifts in ICU’s where a higher number of patients 

suffering from some form of cardiovascular disease and 

many who require mechanical ventilation are admitted 

[2][3]. The ability to accurately interpret such reports is 

vital. This could potentially help in division of workload 

pertaining to monitoring of patients in turn reducing stress 

on medical practitioners, thus, eventually resulting in the 

improvement of quality of care provided by healthcare 

professionals to their patients. A significant proportion of 

management of patients depends on assessment of such 

reports and appropriate intervention such as by making 

certain adjustments to ventilator settings and medication 

being given to each patient [3]. Staff nurses and junior 

resident doctors form the basic team in monitoring patients 

admitted to an ICU, hence, having adequate knowledge by 

staff nurses can significantly reduce pressure on doctors 

which can improve the outcome of admitted patients. As 

many staff nurses were not exposed to daily interpretation of 

ECG and ABG during their undergraduate course, they lack 

significant experience resulting in loss of confidence when 

treating critically ill patients [4]. Our aim is to standardise 

interpretation of basic ECG and ABG reports by a simple, 

efficient and less time-consuming method amongst all staff 

nurses eventually improving quality of care provided at the 

ICU.  

 

2. Methodology 
 

A double PDSA cycle based clinical audit was conducted 

that involved staff nurses to answer questions specifically 

designed by the critical care consultant and resident doctors 

to assess knowledge on ECG interpretation and ABG 

analysis. This was approved by the critical care consultant in 

charge of the ICU and the quality improvement project was 

conducted in September 2020. The ethics committee 

approval was waived since it was based on education that 

would have been conducted as regular teaching. The staff 
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nurse’s knowledge was assessed against guidelines set 

locally in the hospital and guidelines introduced by the 

Indian Nursing Council as well as Advanced Cardiovascular 

life support guidelines laid out by the American Heart 

Association. The Revised Standards for Quality 

Improvement Reporting Excellence (SQUIRE 2.0) 

guidelines were used in the reporting of the present quality 

improvement study. 

 

All participants sampled were staff nurses from a 23 bedded 

ICU who had less than 12 months of on-field experience. 

About 31 staff nurses were assessed before the educational 

intervention was introduced, data was collected and 

analysed. About 27 staff nurses were assessed on the same 

questions after 12 weeks, as 4 staff nurses were unavailable 

for the second audit cycle. Data was collected and analysed 

again after the educational intervention was introduced to 

determine the improvement of knowledge and confidence.  

 

The intervention included a single structured educational 

session every week over a video conference or in-person 

depending on whichever method was feasible during that 

week, lasting for a very short duration of about 25 to 30 

minutes only, for an overall period of 12 weeks. Data was 

collected and analysed before this intervention was 

introduced and after completion 12 weeks of such 

educational sessions. Table.1 describes the topics used as an 

educational session [5-10][11]. It also included two simple 

charts, each providing necessary concise key information to 

aid in ECG interpretation and ABG analysis which was 

attached to a wall near the nursing station to provide easy 

access to it for all nursing staff even while they complete 

their day-to-day paperwork. 

 

Table 1: Topic included in each educational session. 
Session 

Number 
Weekly Topics 

1 Einthoven’s Triangle and cardiac cycle 

2 Technique to perform an ECG 

3 Interpreting a normal ECG 

4 Acute Coronary syndrome 

5 Tachyarrhythmia: An overview 

6 Bradyarrhythmia: An overview 

7 Management of different acute cardiac conditions 

8 Basics on Arterial Blood gases 

9 Technique to perform an ABG test with Allen’s test 

10 Interpretation of Acidosis and Alkalosis 

11 Differentiating between Respiratory and Metabolic 

components of ABG with action of compensatory 

mechanism 

12 
Presentation of different types of patients and expected 

ABG findings in each. 

 

Knowledge assessment involved using a questionnaire 

developed on google forms that consisted of ten multiple 

choice items equally divided between ECG and ABG related 

questions as a baseline audit. The same questionnaire was 

used after 12 weeks to assess the improvement of knowledge 

on the same as a re-audit in order to close the audit loop. 

The questionnaire also assessed confidence to answer such 

multiple-choice items and interpretation of ECG and ABG 

on a daily basis for admitted patients by simply asking about 

their level of confidence on a scale of 1 to 5 from being 

severely under-confident to very confident.  

 

3. Results 
 

For the analysis, the percentage of questions assessing staff 

nurse’s knowledge answered correctly was calculated. The 

mean post-intervention score was significantly higher than 

pre-intervention as depicted in figure 1. 

 

 
Figure 1: Bar graph illustrating the change in overall 

percentage score before and after educational intervention.  

(Mean ± SD) 

 

Participant’s knowledge increased over every single 

question related to both ECG and ABG interpretation. The 

shift of scores from pre- and post-intervention are shown in 

figure 2.  
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Figure 2: Graph demonstrating the improvement pre- and post-intervention for each question 

 

The confidence to interpret ECG and ABG significantly 

improved after 12 weeks of intervention. It rose from 90.4% 

participants feeling under-confident to 74% participants 

feeling confident in using the knowledge they gained for 

patient care. 

 

Table 2: Breakdown of questions and participants 

performance both pre- and post-intervention 

Question 

Number 

Pre-intervention 

(n = 31) 

Post-intervention 

(n = 27) % 

Improvement Actual 

Correct 
% Correct 

Actual 

Correct 
% Correct 

1 6 19.4 20 74.1 281.96% 

2 7 22.6 21 77.8 244.24% 

3 7 22.6 18 66.7 195.13% 

4 6 19.4 22 81.5 320.10% 

5 7 22.6 24 70.4 230.23% 

6 8 25.8 23 85.2 230.23% 

7 5 16.1 19 70.4 337.26% 

8 7 22.6 21 77.8 244.24% 

9 6 19.4 23 85.2 339.17% 

10 6 19.4 20 74.1 281.95% 

All Questions 20.99%  76.32%  263.60% 

 

4. Discussion 
 

This study demonstrates the feasibility and efficacy of 

deploying a simple educational session every week and a 

couple of charts that share concise information to improve 

staff nurse knowledge of ECG and ABG interpretation. 

Overall, this achieved a significant improvement in the 

ability of staff nurses to correctly identify different 

pathologies and disorders that could potentially show early 

on during their management and an early intervention could 

be made possible. The intervention was structured in such a 

way that it remained limited to a single weekly session, 

making it possible to fit in along with the routine day-to-day 

work of staff nurses. Furthermore, the format of a concise 

chart providing key information as a guide was cheap and 

reproducible. Such interventions can facilitate 

implementations of guidelines set out locally and nationally. 

This also improved the confidence that staff nurses lacked 

before the educational sessions were conducted but regular 

teaching and assessment may be required to keep their 

confidence level intact. A continuous exposure and 

experience in ECG interpretation and ABG analysis is 

required for development of practical knowledge.   

 

Postgraduate education is limited and has taken a drastic 

setback due to the current ongoing pandemic. The feasibility 

and efficacy of mandatory teaching sessions despite being 

online can improve knowledge and confidence. Limited 

awareness of local and national guidelines and difficulties in 

learning due to increase in workload can lead to decrease in 

the quality of services healthcare professionals provide 

leading to a poor outcome of a patient admitted to the ICU. 

The burden of monitoring a patient round the clock falls on 

the shoulders of junior residents and staff nurses forming a 

team together.  

 

The intervention used here can be deployed quickly, 

effectively and with a very low cost. A limitation to this 

study is use of only two formal data collection periods. 

Many sessions had to be repeated for some staff nurses as 

they were unable to attend the webinar due to work rota. 

This led to an increase in the amount of time required to re-

audit to 12 weeks. This work was conducted at a single 23 

bedded ICU with a limited number of staff nurses who had 

an experience of less than 12 months. The utilisation of the 

same questionnaire could’ve led to such a drastic 

improvement in performance due to prior exposure to 

specific questions. However, the staff nurses were not given 

the correct answers and a period of 12 weeks is sufficient 

time for washout of information. Despite this, the nature of 

the study is such that it cannot confirm that true change in 

clinical practice was achieved, or whether any such changes 

was sustained. Further work to include ECG and ABG 

interpretation as a formal workshop, mandatory to attend 

would ensure that improved access is maintained amongst 

all staff nurses. The Questionnaire was designed as a 

multiple-choice pattern with five options that could have led 

to a 20% probability of answering the question correctly 

without appropriate knowledge. This could result in a minor 

incorrect interpretation and analysis of the data but would 
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not alter the improvement observed in the second audit 

cycle. 

 

5. Conclusion 
 

This quality-improvement study supports a role for a simple 

and easily reproducible educational intervention to improve 

ECG and ABG interpretation by newly qualified staff nurses 

who lack on-field experience. It also improves their 

confidence to apply their knowledge to routine practice in an 

ICU. Such educational intervention should be introduced all 

over the country where post-graduate education lacks and is 

necessary to provide good patient care. 
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