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Abstract  

Background : Cardiopulmonary Resuscitation (CPR) is a lifesaving procedure for patients in 

cardiac arrest. The knowledge and skills of health professionals affect the quality of CPR and 

patient outcomes. This study assessed CPR knowledge and skill of pediatric healthcare providers 

in a tertiary hospital in Addis Ababa.   

Methods: A descriptive study was conducted from February 1, 2021, to June 30, 2021. Data was 

collected using a structured questionnaire based on the American Heart Association (AHA) 

guideline. CPR skills were assessed using American Heart Association-CPR (AHA-CPR) check-

list, with the participant performing CPR on a high-fidelity manikin. Data were analyzed using 

SPSS version 26.    

Results: Among 202 pediatric healthcare providers, a final sample of 190 was included. Age 

ranges from 22-40 years with a median of 27 (IQR 25-28). Participants were 91 (47.9%) nurses, 

34 (17.9%) interns, 63(33.1%) pediatric residents, and two pediatricians (1.1%). The mean 

knowledge score was 38.51% (SD=14.68), and median of 35.29% (IQR 29.41-47.06), with no 

participant scoring above 84%. Nurses had lowest score on knowledge questions. The mean skill 

score was 22.01% (SD=14.25) with the highest score by pediatricians and lowest by nurses. 

Working in the PICU was also associated with better CPR skills while NICU staffs have the low-

est.  
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 Introduction 

Cardiopulmonary resuscitation (CPR) is a life-

saving procedure performed for a patient in 

cardiac arrest (1). The first documented suc-

cessful mouth-to-mouth resuscitation was in 

1732 (2) whereas chest compression was first 

used successfully in 1891 (3). Mouth-to-

mouth breathing was combined with chest 

compressions in 1960 (2). Subsequently, in 

1983 AHA developed CPR and Emergency 

Cardiovascular Care (ECC) guidelines for 

children (2) followed by the establishment of 

the International Liaison Committee on Re-

suscitation in 1992 (4). CPR consists of Chest 

compression, Airway, and Breathing, usually 

performed in this order, although compression

-only CPR is possible for bystander CPR in 

out-of-hospital settings (1, 5). 

The AHA pediatric in-hospital chain of sur-

vival consists of six components: Early recog-

nition and prevention, Activation of emergen-

cy response, High-quality CPR, Advanced 

resuscitation, Post Cardiac Arrest Care, and 

Recovery (5). 

High-quality CPR is an integral part of the 

management of intra-hospital Cardiac arrest 

(IHCA) (5). It has five components: adequate 

chest compression depth, optimal chest com-

pression rate, minimizing interruptions in 

CPR, allowing full chest recoil between com-

pressions, and avoiding excessive ventilation 

(5). The outcome of cardiac arrest depends on 

the quality of the resuscitation and can be tar-

geted by resuscitation training programs to im-

prove patient outcomes (6, 7). 

Incidence of IHCA ranges from 1-5 events per 

1000 hospital admissions across in all ages 

(8).incidence of IHCA in pediatrics is 0.7%-3 

% of all admission and 5.5% of PICU admis-

sions (9, 10). Multiple factors account for dif-

ferences in the outcome of IHCA. Patient-

related factors include age, sex, arrest rhythm, 

arrest location, affected organs, and disease 

severity (11-13). Non-patient-related factors 

are also associated with outcomes after cardiac 

arrest. One such association is lower survival 

rates from IHCA during nights and weekends 

than weekdays, which could be because of 

lower surveillance, less availability of trained 

staffing, ancillary personnel, important medi-

cal services, and common urgent procedures; 

and reduced psychophysical performance (14, 

15).  

Many studies have shown that patient survival 

after cardiac arrest depends on the quality of  
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Conclusion: The knowledge and skill of pediatric CPR among health professionals working at 

our hospital is very poor. Basic and Advanced Life Support training and the performance of pe-

diatric providers should be emphasized and improved.   

Keywords: Knowledge, Skill, Cardiopulmonary resuscitation, pediatric service providers, Ethio-
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 CPR (16, 17, 18, 19).  Moreover, a prospec-

tive cohort study documented that patients 

whose arrest was discovered by an Advanced 

Life Support trained nurse are 4 times more 

likely to survive to discharge than patients 

discovered by a non-trained nurse (20). These 

data suggest that CPR knowledge & skill af-

fect patient survival after cardiac arrest (18-

20). 

Worldwide, many studies have assessed 

knowledge of CPR and related factors (21-

27), but only a few assessed both knowledge 

and skills in CPR (25, 26). Furthermore, only 

a few had assessed CPR knowledge and skills 

in pediatric providers (24, 26).   

Similar studies are scarce in Ethiopia. One 

study evaluated the BLS knowledge and prac-

tice among 388 nurses (27). In this study, two

-thirds of the nurses had never received BLS 

training, and the mean knowledge score was 

very low, with 61% demonstrating poor 

knowledge and 72 % having poor practice. 

However, the study has several limitations; 

the questionnaire was neither validated nor 

pretested and the knowledge assessment was 

not conducted with a standard cutoff point 

that it may have underestimated the 

knowledge deficit. Although, CPR is team-

work, the study included only nurses (27).  

The documentation of gaps in the quality of 

CPR, as it impacts patient outcomes, presents 

an opportunity to improve survival after car-

diac arrest. Thus, we aimed to determine the 

Pediatric CPR knowledge and skill among 

nurses and physicians using AHA-based tools 

and to evaluate the determinants of CPR 

knowledge and skill at a tertiary center in Ethi-

opia.   

Methods and materials 

Study setting 

The study was conducted in the Department of 

Pediatrics at St. Paul’s Hospital Millennium 

Medical College (SPHMMC), a tertiary Center 

in Addis Ababa with more than 700 beds (28). 

The Department of Pediatrics has a total of 85 

beds (4 Pediatric Intensive Care Units, 41 

wards, and 40 Neonatal Intensive Care Unit 

beds) and Emergency and outpatient services. 

There are more than 20 Pediatricians, 74 pedi-

atric residents, and more than 160 nurses 

working in the department. 

Study design and period 

Institution based descriptive cross-sectional 

study was conducted from February 1, 2021, to 

June 30, 2021. 

Sample size and sampling 

No sample size was calculated as all nurses 

and physicians were included due to limited 

number of providers in the department. 

Eligibility criteria   

Inclusion criteria  

All nurses, medical interns, residents, and pe-

diatricians working in the department of Pedi-

atric during the study period were included.  
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 Exclusion criteria 

Participants who were unable to participate in 

both the knowledge & skill assessment and 

those with incomplete data were excluded 

from the study.  

Data collection and measurement  

Data was collected by trained general practi-

tioners using a structured and pretested ques-

tionnaire adapted from similar previous stud-

ies and AHA guidelines (5-7, 23-26). Partici-

pants were provided with 17 multiple-choice 

questions, and the score was converted to 

100%. The AHA BLS skill assessment check-

list (29) was documented by direct observa-

tion of CPR demonstration on infant manikin. 

The AHA infant BLS checklist has 11 check-

boxes for one or more correctly performed 

skills. The score out of 11 was converted to 

percentages out of 100.  

Both the skill assessment and the question-

naire were coded for each participant. The 

questionnaire has two parts, the first part in-

quiries about relevant demographic data, CPR

-related experience, and CPR training; and 

the second part having 17 multiple-choice 

questions extracted from content of the recent 

AHA CPR and ECC guidelines (5-7).  

Skill assessment was done through observa-

tion of participants’ demonstration of high-

fidelity infant manikin, and the activity was 

assessed based on the information displayed 

by the manikin. The skill assessment check-

list (29) has 4 check boxes for assessment and 

activation, 3 for compressions, and 3 for venti-

lation based on the AHA standard of high-

quality CPR. For the assessment of compres-

sion, participants performed two cycles of 

compression as a single rescuer and one cycle 

of 2 rescuers CPR. Ventilation was assessed 

with three cycles, the first two performed by a 

single rescuer and the last with two rescuers 

technique. 

Study variables 

The dependent variable was knowledge and 

skill of pediatric CPR while the independent 

variables were age, educational background, 

workplace, work experience, duration of ser-

vice in the pediatric department, BLS/ALS 

training, length of time after training, and re-

cent performance of CPR.  

Operational definition  

Adequate Knowledge of CPR – Score of 84% 

or more on the test prepared according to the 

AHA BLS course content. 

Data processing & analysis 

Data was checked for completeness and accu-

racy entered the EpiData version 3.1, and ex-

ported to SPSS version 26 for analysis. De-

scriptive statistics was used to describe the in-

dependent variables. Multivariable logistic re-

gression was used to assess the association be-

tween dependent and independent variables. 

Pearson’s correlation was done to assess the 

correlation between the two outcome varia-

bles.A confidence limit of 95% and a p-value  
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 less than 0.05 was considered statistically sig-

nificant. 

Result 

Among 232 nurses and physicians working in 

the department of pediatrics, 202 consented to 

participate (87 % response rate). Excluding 

incomplete data, 190 were included for the 

final analysis.  

Participants age ranged from 22-40 years, 

with a median of 27 (IQR 25-28). There were 

91 (47.9%) nurses and 65(34.3 %) physicians 

(Table 1 and Figure 1). The majority (81.1%) 

have clinical experience of < 5 years. Further-

more, 178 (93.7%) worked in the department 

for less than 5 years (Table 1). A quarter of 

the participants (26.3%) were working at the 

pediatric emergency.  
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R1- First-year pediatric residents, R2- second-year pediatric residents, R3- third-year pediatric residents.  

Figure 1: CPR Training Status with professional rank among health professionals in SPHMMC 

Pediatrics Department, 2021  

 Among the respondents, 140 (73.3%) had 

training on BLS / ALS before or after gradua-

tion, while 26.3% never had any training. 

More than a third (36.8%) did not receive any 

training on BLS during undergraduate educa-

tion, and 54.7% didn’t have any education on 

ALS during their undergraduate education. 

Excluding the interns, only 35.9% and 21.8 % 

of participants had BLS and ALS training af-

ter graduation respectively (Figure 1). 57.8% 

of providers got their CPR knowledge from 

formal education, 44.9% from reading, 38.4% 

from training, 10.3% from the internet or 

YouTube, and 1.1% from other sources like 

colleagues and clinical experience of CPR . 

172(90.5%) had performed CPR of whom 82

(43.2%) did 1-5 times in the past year, and 74

(38.9%) more than 10 times (Table 1). 
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Table 1: Demographic data, Clinical and CPR-related experience of health professionals at 

SPHMMC Pediatrics Department, 2021  

Variable Category Frequency Percentage 

Age 20-25 63 33.2 

26-30 112 59.5 

30-35 10 5.3 

≥ 36 5 2.6 

Year of Clinical Practice Less than 5 years 154 81.1 

5-10 years 32 16.8 

More than 10 years 4 2.1 

Year of pediatric practice Less than 1 year 56 29.5 

1-5 years 122 64.2 

5-10 years 12 6.3 

Any CPR related education / training Yes 140 73.7 

No 50 26.3 

BLS education before graduation Yes 120 63.2 

No 70 36.8 

ALS education before graduation Yes 86 45.3 

No 104 54.7 

BLS training after graduation (N=156) Yes 56 35.9 

No 100 64.1 

ALS training after graduation (N=156) Yes 34 21.79 

No 122 78.21 

Performed CPR in a lifetime Yes 172 90.5 

No 18 9.5 
Number of CPR performed in the past 
1 year 

None 20 10.5 

1-5 times 82 43.2 

6-10 times 14 7.4 

More than 10 times 74 38.9 

 CPR Knowledge assessment 

The mean score of knowledge was 38.51% 

(SD=14.68) with a median of 35.29% (IQR = 

29.41-47.06). The lowest score was 5.88% (2 

participants) while the highest was 82.35% (2 

participants). Overall, 80% of the participants 

scored less than 50% (Table 2 and Table 3).  
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Table 2. Performance of participants on CPR-related knowledge assessment questions at 

SPHMMC Pediatrics Department, 2021  

Questions Correct  
response (%) 

Incorrect  
response (%) 

1. The current order of updated CPR intervention for all age 

groups after neonatal age is 

39 (20.5) 151 (79.5) 

2. How long should a pulse check last? 53 (27.9) 137 (72.1) 

3. You are alone and find a patient who is possibly in cardi-

ac arrest. What is your first step? 

33 (17.4) 157 (82.6) 

4. You are certain of the above answer. What is your next 

step? 

33 (17.4) 157 (82.6) 

5. When do you start Chest compression? 157(82.6) 33 (17.4) 

6. The recommended rate of chest compression during CPR 83 (43.7) 107 (56.3) 

7. If you believe there is risk of a C-spine injury, the best 

way to open the airway is using 

125 (65.8) 65 (34.2) 

8. The correct hand placement/position in CPR is: 114 (60) 76 (40) 

9. The recommended depth of chest compressions in child 

aged 1 year to puberty 

18 (9.5) 172 (90.5) 

10. For the best ventilation of infants, the head position 

should be: 

78 (41.1) 112 (58.9) 

11. Incorrect chest compression to ventilation ratio 70 (36.8) 120 (63.2) 

12. Suppose you are doing CPR on 3 years old child with an 

advanced airway; what is the appropriate rate of breath 

per minute to be provided? 

66 (34.7) 124 (65.3) 

13. Which way of chest compression is preferable in neonatal 

resuscitation? 

102(53.7) 88 (46.3) 

14. Which is not characteristic of high-quality CPR? 92 (48.4) 98 (51.6) 

15. The initial intervention in a newborn with HR of <100/ 

minute? 

84 (44.2) 106 (55.8) 

16. Which is not true regarding Epinephrine administration? 42 (22.1) 148 (77.9) 

17. What do you do immediately after delivering a shock to a 

person with an AED? 

52 (27.4) 138 (72.6) 
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 Nurses had significantly lower mean scores 

(M=31.35%, SD=11.80) on CPR knowledge 

than physicians (M 42.04% - 58.82%) (p 

<0.01). However, no significant differences 

exist between the physicians, including in-

terns (Table 3). Participants from NICU 

scored lower (M=34.06%, SD=16.11) than 

those working at “Other units” (M=48.10%, 

SD=15.17) (Table 1). However, this differ-

ence likely results because the ‘other units’ 

are all senior (R2/R3) residents with the pro-

fessional difference shown above. The two 

variables also have multicollinearity support-

ing this explanation.  

Additionally, Participants with their last train-

ing 1-5 years before the study scored lower 

(M=33.38%, SD=14.28) than those trained 

after graduation (M=38.74, SD=14.28) (p 

<0.05) but there were no statistically signifi-

cant differences between other groups. 

Subsequently, the independent variables with 

significant mean differences were dummy 

coded, and stepwise multiple regression anal-

ysis was done to analyze explanatory varia-

bles for knowledge score. Being a nurse was a 

significant independent predictor of the score 

on the multiple-choice questions (B = -13.75, 

SE=1.89, p<0.001). Otherwise, workplace and 

length of time after training were not inde-

pendent predictors of knowledge. 
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Table 3: Factors associated with CPR related knowledge of health professionals at SPHMMC Pe-

diatrics Department, 2021  

Variables Number of par-
ticipants 

Test score 
mean % (SD) 

Difference be-
tween groups 

Professional rank N=190   p<0.01 

Nurse 91 31.35 (11.80)*   

Intern 34 42.04 (14.78)   

Residents R1 26 43.21 (13.09)   

Residents R2 17 48.44 (10.71)   

Residents R3 20 48.53 (15.25)   

Pediatrician 2 58.82 (16.64)   

Current work placement N=190   p<0.05 

PICU 22 36.90(14.66)   

PEU 50 39.41(13.87)   

NICU 43 34.06(16.11)**   

Ward 43 39.95(13.67)   

POPD 13 36.65(11.05)   

Hematology-Oncology 2 29.41(8.32)   

Other units*** 17 48.10(15.17)**   
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Time in Clinical Practice N=190   p=0.704 

Less than 5 years 154 38.35(14.29)   

5-10 years 32 39.89(17.08)   

More than 10 years 4 33.82(10.05)   

Time in pediatric practice N=190   p=0.113 

Less than 1 year 56 40.86(14.30)   

1-5 years 122 38.14(14.25)   

5-10 years 12 31.37(18.99)   

Had any training N=190   p=0.495 

Yes 140 38.95(15.09)   

No 50 37.29(13.53)   

BLS education before graduation N=190   p=0.424 

Yes 120 39.17(15.03)   

No 70 37.40(14.09)   

ALS education before graduation N=190   p=0.080 

Yes 86 40.56(13.98)   

No 104 36.82(15.09)   

BLS training after graduation N=156   p=0.172 

Yes 56 35.61(14.90)   

No 100 38.94(14.35)   

ALS training after graduation N=156   p=0.135 

Yes 34 34.43(14.78)   

No 122 38.67(14.47)   

Last training after graduation N=156   p<0.05 

Less than 1 year back 11 42.78(14.19)   

1-5 years back 43 33.38(14.28)*   

More than 5 years back 3 49.02(20.66)   

Not trained 99 38.74(14.28)*   

Performance of CPR N=190   p=0.703 

Performed CPR in lifetime 172 38.65(14.92)   

Never performed CPR 18 37.25(12.44)   

Number of CPR performed in 
the past 1 year 

N=190   p=0.885 

None 20 37.06(11.78)   

1-5 times 82 39.45(14.89)   

6-10 times 14 37.82(7.90)   

More than 10 times 74 38.00(16.21)   

* Groups with a statistically significant difference, ** this variable shows multicollinearity with profession type.  *** Other 
units - those temporarily rotating at follow-up clinics, subspecialty attachments, and detachments at other departments 
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 CPR Skill Assessment  

The mean CPR skill score of participants was 

22.01% (SD=14.25) with a minimum score of 

0% (5 participants) and a maximum of 100% 

(one participant). Furthermore, 94.7% of the 

participants scored <50% (Table 5).  

Pediatricians scored significantly higher 

(M=90.91%, SD=12.86) than residents, interns, 

and nurses, p value<0.01 (Table 5). However, 

there was no statistically significant difference 

between the other groups. 

Participants from the PICU performed signifi-

cantly higher (M=30.17%, SD=14.41) than 

those at NICU (M=16.91%, SD=14.92) with a 

p <0.01, but no statistically significant differ-

ence with the other groups. 

The performance of participants with experi-

ence of more than 10 years (M=43.18%, 

SD=35.11) is significantly higher than those 

with experience of less than 10 years with p < 

0.05. However, there is a very low positive cor-

relation between length of clinical experience 

and skill assessment score (r=0.194, p<0.01). 

The analysis of variance shows that significant-

ly higher score was achieved by participants 

who had their last BLS or ALS training 5-10 

years back (M=66.67%, SD=42.96) than those 

who had their last training 1-5 years back 

(M=22.83%, SD=15.16), those who had no 

training after graduation (M=21.12%, 

SD=12.10) and those who had training less 

than a year before the study (M=17.36%, 

SD=8.58) (p <0.01). 

When the independent variables with signifi-

cant mean difference were dummy coded and 

multiple regression analysis done for explana-

tory variables for skill score, the significant 

predictors of CPR skill from the model were 

being pediatrician (B=74.34, SE=14.77, 

p<0.001), working at PICU (B=8.28, 

SE=2.73, p<0.01) and NICU (B= -6.55, 

SE=2.08, p<0.01). The other variables were 

not significant predictors. 

Skill assessment: Initial approach 

The initial approach of assessment and activa-

tion overall mean score (out of 4) was 1.22

(SD=0.87) with a minimum score of 0 scored 

by 39 (20.5%) participants and a maximum of 

4 by 3 participants (Table 5).  

Pediatricians performed significantly better 

(M=4.00, SD=0) than residents, interns, and 

nurses (p <0.01) (Table 4). Participants with 

more than 10 year experience scored better 

than those with less than 10 years’ experience 

with p <0.05. Additionally, participants who 

had their last training more than 5 years back 

scored significantly higher  than those who 

had their last training 1-5 years back, those 

who had training less than a year before the 

study and those that had no training after 

graduation) (p <0.01) (Table 4 ). 

Skill assessment: Chest Compressions 

The majority 173 (91.1%)) of participants did 

none of the compressions correctly, with only 

10 (5.3%) participants doing one correct com-

pression. Pediatricians scored better than all  
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 other staff (p <0.01). PICU staff also scored 

significantly higher than those working at pe-

diatric OPD (POPD), ward, Neonatal ICU 

(NICU), and pediatric Emergency Unit (PEU), 

and “Other units” (p <0.05). Participants with 

more than 10 years’ experience scored better 

than those with 5-10 years’ experience and 

less than 5 years (p <0.01). Additionally, there 

is a significant difference between the scores 

of participants who have worked in the pediat-

ric department for 5-10 years versus those who 

have worked for less than a year, p-value 

<0.05 (Table 4). 

Participants who had their last BLS / ALS 

training 5-10 years back scored higher, than 

those who had their training 1-5 years back, 

those who had no training, and who had train-

ing less than a year with a p-value <0.01. A 

greater number of participants performed 

compressions of adequate depth and with 

complete recoil on the two-rescuer CPR than 

on single-rescuer CPR (Table 4).  
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Table 4: Factors associated with CPR skill performance of participants at SPHMMC Pediatrics 

Department, 2021 

Variables Number 
of partic-
ipants 

Total Skill 
Score Mean 
% (SD) 

Initial ap-
proach 
mean (SD) 

Compres-
sion skill 
mean (SD) 

Ventilation 
skill mean 
(SD) 

Professional rank N=190 p<0.01 p<0.01 p<0.01 p<0.01 

Nurse 91 19.98(13.29) 1.08(0.87) 0.18(0.59) 0.23(0.73) 

Intern 34 21.12(10.43) 1.29(0.80) 0.03(0.17) 0.18(0.58) 

R1 26 25.17(13.19) 1.27(0.78) 0.15(0.46) 0.54(1.10) 

R2 17 18.72(7.52) 1.18(0.64) 0.12(0.33) 0.12(0.33) 

R3 20 24.55(12.55) 1.40(0.82) 0(0) 0.6(1.05) 

Pediatrician 2 90.91(12.86)* 4.00(0)* 2(1.41)* 3(0)* 

Work place N=190 p<0.01   p<0.01   

PICU 22 30.17(14.41)* 1.45(0.86) 0.5(0.96)* 0.55(1.10) 

PEU 50 22.72(13.65) 1.30(0.89) 0.08(0.34) 0.34(0.85) 

NICU 43 16.91(14.92)* 1.12(0.82) 0.09(0.48) 0.12(0.50) 

Ward 43 21.14(14.81) 1.09(0.97) 0.14(0.41) 0.28(0.80) 

POPD 13 21.68(6.98) 1.08(0.64) 0.15(0.56) 0.23(0.83) 

HOW 2 27.27(12.86) 1.50(0.71) 0(0) 0.5(0.71) 

Other units 17 24.06(13.23) 1.29(0.85) 0(0) 0.65(1.12) 

Time in Clinical 
Practice 

N=190 p<0.05 p<0.05 p<0.05   

Less than 5 years 154 20.96(12.05) 1.18(0.80) 0.10(0.38) 0.27(0.75) 

5-10 years 32 24.43(18.25) 1.22(1.04) 0.25(0.76) 0.53(1.08) 

More than 10 years 4 43.18(35.11)* 2.5(1.29)* 1.0(1.41)* 0.75(1.5) 
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Time in pediatrics 
department 

N=190 p=0.185   p<0.05   

Less than 1 year 56 20.45(9.84) 1.23(0.79) 0.04(0.19) 0.16(0.6) 

1-5 years 122 22.06(13.63) 1.19(0.85) 0.16(0.55) 0.38(0.88) 

5-10 years 12 28.79(29.98) 1.42(1.38) 0.42(0.9)* 0.5(1.17) 

Had any training N=190 p=0.171       

Yes 140 22.86(14.49) 1.27(0.82 0.16(0.53) 0.35(0.86) 

No 50 19.64(13.42) 1.06(0.98) 0.08(0.44) 0.24(0.74) 

BLS education be-
fore graduation 

N=190 p=0.475       

Yes 120 22.58(14.39) 1.27(0.83) 0.18(0.56) 0.33(0.83) 

No 70 21.04(14.06) 1.13(0.93) 0.09(0.41) 0.31(0.84) 

ALS education be-
fore graduation 

N=190 p=0.364       

Yes 86 23.04(15.76) 1.24(0.84) 0.22(0.62) 0.34(0.86) 

No 104 21.15(12.88) 1.19(0.89) 0.08(0.39) 0.31(0.81) 

BLS training after 
graduation 

N=156 p=0.276       

Yes 56 24.18(19.09) 1.3(0.97) 0.2(0.64) 0.46(1.04) 

No 100 21.09(12.04) 1.14(0.83) 0.15(0.5) 0.29(0.77) 

ALS training after 
graduation 

N=156 p=0.074       

Yes 34 27.81(21.81) 1.38(1.05) 0.29(0.80) 0.59(1.18) 

No 122 20.64(12.09) 1.15(0.83) 0.13(0.51) 0.29(0.77) 

Last training after 
graduation 

N=156 p<0.01 p<0.01 p<0.01 p<0.01 

<1 year back 11 17.36(8.58) 1.18(0.75) 0.09(0.30) 0.09(0.30) 

1-5 years back 43 22.83(15.16) 1.21(0.86) 0.14(0.56) 0.44(1.03) 

> 5 years back 3 66.67(42.96)* 3(1.73)* 1.33(1.53)* 2(1.73)* 
Not trained 99 21.12(12.10) 1.14(0.83) 0.14(0.51) 0.29(0.77) 

Performance of CPR N=190 p=0.685     p<0.01 

Performed CPR in 
lifetime 

172 22.15(14.65) 1.21(0.86) 0.15(0.52) 0.35(0.87)* 

Never performed 18 20.71(9.76) 1.28(0.96) 0.11(0.47) 0(0) 

Number of CPR in 
the past 1 year 

N=190 p=0.956       

None 20 20.91(9.37) 1.3(0.92) 0.1(0.45) 0(0) 

1-5 times 82 21.73(21.73) 1.13(0.95) 0.11(0.45) 0.38(0.95) 

6-10 times 14 23.38(11.67) 1(0.88) 0.36(0.63) 0.36(0.84) 

More than 10 times 74 22.36(12.70) 1.32(0.74) 0.15(0.57) 0.34(0.80) 

* Groups with a statistically significant difference, ** other units - those temporarily rotating at 
follow-up clinics, subspecialty attachments, and detachments at other departments 



365 

 Weldetsadik et al. .  ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(3) 

Table 5: Performance of Participants on CPR skill assessment at SPHMMC Pediatrics Depart-
ment, 2021 

Steps Category Correct 
number (%) 

Incorrect 
number (%) 

Assessment and 
activation 

Checking for responsiveness 19(10) 171(90) 

Checking for breathing 122(64.2) 68(35.8) 

Shouting for help 68(35.8) 122(64.2) 

Checking for pulse 22(11.6) 168(88.4) 

Cycle 1 of CPR 
(Single rescuer) 

Performing high quality compressions 5(2.6) 185(97.4) 

Placement of 2 fingers or 2 thumbs in correct 
position 

79(41.6) 111(58.4) 

30 compressions in 15-18 seconds 11(5.8) 179(94.2) 

Compression of adequate depth 142(74.7) 48(25.3) 

Complete recoil after compression 143(75.3) 47(24.7) 

Gives 2 breaths properly 17(8.9) 173(91.1) 

Each breath given over 1 second 165(86.8) 25(13.2) 

Visible chest rise with each breath 20(10.5) 170(89.5) 

Resumes chest compression within 10 sec-
onds 

144(75.8) 46(24.2) 

Cycle 2 of CPR 
(Single rescuer) 

Cycle 2 compressions 8(4.2) 182(95.8) 

Cycle 2 ventilation 16(8.4) 174(91.6) 

Resumes compression within 10 seconds 144(75.8) 46(24.2) 

Cycle 3 of CPR 
(Two rescuers) 

Performs high quality compressions 14(7.4) 176(92.6) 

15 compressions with 2 thumbs 51(26.8) 139(73.2) 

15 compressions in 7-9 seconds 24(12.6) 166(87.4) 

Compression of adequate depth 164(86.3) 26(13.7) 

Complete recoil after chest compression 167(87.9) 23(12.1) 

Cycle 4 of CPR 
(Two rescuers) 

Gives 2 breaths properly 26(13.7) 164(86.3) 

Each breath given over 1 second 177(93.2) 13(6.8) 

Visible chest rise with each breath 29(15.3) 161(84.7) 

Resumes compression within 10 seconds 178(93.7) 12(6.3) 

 Skill assessment: Ventilation  

The majority of participants (160(84.2%)) did 

not perform any of the ventilation cycles 

properly. Pediatricians performed higher than 

the nurses and junior physicians (p < 0.01). 

Participants who had their last BLS / ALS 

training 5-10 years back scored higher than 

those  who  had  their  last  training  1-5  years 
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 back, those who had no training after gradua-

tion, and those who had training less than a 

year before the study with a p-value <0.01. 

There is also significant difference in the venti-

lation scores of participants who had an experi-

ence of performing CPR and those who had 

never performed CPR, p-value <0.01 (Table 4). 

Correlation between knowledge and skill of 

CPR 

There is a very low positive correlation be-

tween the participant’s knowledge and skill, 

but not statistically significant (r=0.134, 

p=0.065). 

Discussion 

For the first time in Ethiopia, this study evalu-

ated the knowledge and skills of pediatric CPR 

practice among pediatric professionals working 

in a tertiary hospital using standardized AHA 

tools using a high-fidelity manikin. Our results 

show that the participants’ mean knowledge 

score (38.5 %) is far below the 84% standard 

set by AHA for passing BLS certification. 

Moreover, none of the participants scored 

above this passing mark and 80% of the partici-

pants actually scored below 50%. This shows 

that the CPR knowledge of the health profes-

sionals working in the department is poor. This 

also goes with other studies in Ethiopia and 

other countries (20, 23, 25, 26). In our case, 

this can be due to the fact that CPR training is 

not universally being given in medical schools 

(37% don’t have BLS education in their under-

graduate program) and the fact that there is low 

coverage of BLS/ALS training after gradua-

tion with more than a quarter of participants 

(26%) not having any form of CPR training 

at all. Similarly, a previous study conducted 

at 2 teaching hospitals in Ethiopia found that 

two-thirds of the nurses had no CPR training 

(26).  

On further assessment of factors associated 

with knowledge of pediatric CPR, nurses 

have significantly lower scores compared to 

physicians. This result is similar to studies 

from other countries (22, 25). The lower 

knowledge scores among nurses may be due 

to the difference in curricula between nursing 

education and medical training in settings 

like ours. However, this result is more con-

cerning given that nurses are at the frontlines 

of the clinical practice.  

Unexpectedly, participants who had last 

training 1-5 years before the study scored 

lower than those who never had any training 

on CPR. This result is likely confounded by 

other factors since multiple regression analy-

sis didn’t show association with the length of 

time after training. However, the result may 

due to the effect of time on retention of 

knowledge (24, 28, 30) and may also be re-

lated to the fact that the resuscitation guide-

lines have been updated since these trainings 

took place. This finding contrast with a simi-

lar study in Nepal which demonstrated that 

participants with CPR training within 5 years 

have  better  knowledge  than  those  trained  
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 more than 5 years ago or not trained at all (20). 

Studies have also documented that repetition 

may be more important than the number of 

days since the last training for skill and 

knowledge retention (31). 

In our study, the length of clinical experience 

and time in the pediatrics department did not 

result in statistically significant difference in 

the knowledge scores, similar to other previous 

studies (25). Similarly, there was no significant 

difference in scores between participants who 

had performed CPR and those who hadn’t.  

Contrary to previous studies (21, 22, 25, 26), 

there was no statistically significant difference 

between participants who had CPR training and 

those who hadn’t although it is expected that 

training would improve the knowledge of CPR. 

This may be related to the quality of training 

and mentorship, which is a likely problem in 

low-resource settings including ours (32).   

We also documented very low mean skill score 

of participants (22%) with 95% of the partici-

pants scoring <50%. Health professionals’ skill 

on CPR is known to have an impact on survival 

of patients with cardiac arrest (5, 6), making 

the quality of CPR provided to the patients 

suboptimal. This result shows significantly 

poor skill performance of the health among 

health professionals, and the finding is similar 

to other studies in Africa (24-27).  

Participants working at PICU scored signifi-

cantly better on skills than those working at 

NICU. This may be because participants at 

NICU have less experience with infant resus-

citation since they are involved in the care of 

neonates, while staffs at PICU and PEU have 

more encounters with critically ill children in 

need of CPR than participants at other places, 

but there was no significant difference in 

scores (21, 25, 26).  

Our study also showed that the participants 

have poor skill on assessment and activation 

part of the skill assessment. This result raises 

a question about the competence to promptly 

detect the need for CPR intervention in pa-

tients. Our finding of significantly low skill 

scores in the initial approach is in line with a 

similar study from Tanzania (25).  

The majority (91 %) did not perform even a 

single correct chest compression out of three 

attempts indicating a poor chest compression 

performance. Furthermore, most participants 

performed compressions with improper hand 

placement and at incorrect rate. The findings 

were better for the depth of compressions and 

chest recoil, with more than three-quarters of 

the participants compressing to adequate 

depth and achieving complete chest recoil. 

However, the overall the quality of compres-

sion is worrisome, as studies show that CPR 

quality affects the rate of ROSC and that low-

er compression depth and slower rate are asso-

ciated with poor patient outcomes (6, 16). 

This finding is also consistent with a similar 

study from Tanzania (25). 
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 Our study didn’t show significant correlation 

between participants’ knowledge and skill of 

CPR similar to a recent study from Iran (33).   

In summary, our study revealed critically low 

levels of pediatric CPR knowledge and skills 

among health professionals, with mean scores 

of 38.5% and 22%, respectively. The urgent 

need for effective training interventions in our 

context cannot be overstated.  

Limitations 

Our study has several limitations. First, 90 % 

pediatricians did not participate in the study 

which will affect the generalizability of the re-

sult to pediatricians. Additionally, the study 

was done at a single tertiary center and may not 

reflect the knowledge and skills of health pro-

fessionals in other centers in the country. Final-

ly, we also acknowledge that although a relia-

ble skill evaluator, the skill assessment with a 

manikin might not reflect what happens in a 

real patient scenario.  

Conclusion 

There is poor knowledge and skill of CPR in 

pediatric health providers at our tertiary center. 

Since the quality of CPR provided affects the 

likelihood of survival, training measures that 

improve the CPR knowledge and skill should 

be undertaken promptly. We also suggest fur-

ther studies to assess the quality of CPR train-

ings provided nationwide. 
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