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Data table (Alphabetical order of First Author surname)
	Study (author, year)
	Setting
	Study design (and comparator group, if applicable)
	Number of participants (per group where applicable)

Were learners with prior CPR training excluded?
	Learning objectives
	Alternative object used

Additional instructional design elements (if applicable)
	Outcome measures, assessment method, and timing of assessment
	Results

For all studies with comparator group: intervention group=use of alternative object, control group=use of comparator

	Barcala-Furelos, 20261
	Lay rescuers, Spain
	Observational
	21

Prior CPR training status not specified
	CPR skills
	Combination of square plastic bottle (≈0.5 L); plastic balloon 
	CPR quality (overall),  ventilation quality, CC quality, feasibility (cost and assembly time)

Assessed using Resusci Baby Laerdal; timing of assessment not clearly stated
	CPR quality: 64%; Vent quality: 69%;  CC quality: 60% 
Feasibility: Assembly <5 min; Cost <0.50 €

	Barry, 20192
	Lay rescuers, Ireland
	Observational
	100 learners; E-learning survey completion=24; skills assessment: n=44

Previous CPR training: not excluded (5 with prior training)
	CPR skills
	Pillowcase with markings indicating nose, mouth, and location to perform CCs

E-leaning program provided
	Skill: Checklist with yes/no for tasks in infant choking and BLS

Assessment (done only if desired by learner) on pillow manikin at a subsequent prenatal class (timing not clearly stated)
	Skill: Check for responsiveness: 29 (65.9%) / call for help: 25 (56.8 %) / Remove obstruction: 32 (73.0) / opening the airway: 35 (79.6%) / correct hand position: 43 (97.7%) / correct depth: 40 (90.9) / correct recoil: 38 (86.4%) / correct compression to ventilation ratio: 42 (95.5%) / correct rate: 39 (88.6%) / call 999/112 after 1 min: 41 (93.2) / continue with 30:2: 43 (97.7%)

	Bonizzio, 20193
	Laypeople and some health professionals/students, Brazil
	Observational (pre-post)
	96

Prior CPR training status not specified
	CPR skills
	Plastic bottle filled 70% with water, t-shirt and filler

Instructor led training session
	Knowledge: % correct answers on a pre/post questionnaire (timing not clearly stated)
	Overall mean pre 62.7% -> post 75.8% (p<0.01). Significant gains in 'mouth-to-mouth not necessary', 'risk of contamination' and 'compression technique' (all p<0.01). 'Recognition of severity' (96.8%) and 'what is chest compression' (81.2%) no significant change. 

	Goldstein, 20184
	College students, USA
	RCT

Comparator: manikin torso
	Intervention group n=119; Control group n=123

Prior CPR training excluded
	CPR skills
	Pillow with a specially printed pillowcase showing hand-position landmarks vs. manikin

Instructor led training session for both groups
	CC rate, CC depth, overall CPR competency
	Intervention vs control:  CC rate: 123 vs 118 (p=0.028); CC depth 38.2 mm vs 38.5 mm (p=not significant); overall CPR competency no significant difference

	Goldstein,  20195
	College students, USA
	Observational (pre-post)
	360

Prior CPR training not excluded (261 with prior training)
	Knowledge and attitudes
	Pillow with a specially printed pillowcase showing hand-position landmarks

Training video at start plus instructor available 
	Knowledge: MCQs (depth, rate) 
Attitudes: 5-point Likert: willingness to perform CPR
	Knowledge: depth +47% (47->94), rate +52% (40->92). Willingness +31% (2 -> 3) (p<0.001)

	Goldstein, 20256
	Lay recuers (adolescents), USA
	Observational (pre-post)
	16

Prior CPR training not excluded (2 with prior training)
	Knowledge
	Pillow with a specially printed pillowcase showing hand-position landmarks 

Training video at start plus instructor available
	Knowledge: CC depth and rate
Attitudes:
willingness to perform CPR
	Knowledge: depth: +34% (9→15 correct), rate: +44% (5→12 correct)
Willingness to perform CPR: +25% (p=0.011)

	Koyuncu, 20247
	Nursing students, Turkey
	RCT (comparing alternative object to blended learning (video-based, no practice)
	n = 61 (intervention (alternative object)= 31), control group (video-based blended learning)= 30)

Prior CPR training excluded
	CPR skills and knowledge
	Pillow covered with a T-shirt showing the sternum, ribs and heart landmarks; accompanied by online blended learning (Powerpoint and video)

Online and video-based blended learning in both groups
	BLS cognitive knowledge (15-item questionnaire) 
CPR skills (10-item checklist)

Assessments at 15 days and 6 months after training using manikin
	15 days post-training:
Index finger on ends of sternum: 93%
Joining thumbs in middle: 100%
Identifying lower sternum: 93%
Placing base of weaker hand on sternum: 100%
Interlocking fingers of strong 
hand with weak hand: 100%
Not touching ribs: 97%
Not bending elbows: 52%
Upright posture: 94%
Performing 30 CC: 100%
CC depth 5-6 cm: 90%

6 months post training:
Index finger on ends of sternum: 71%
Joining thumbs in middle: 68%
Identifying lower sternum: 84%
Placing base of weaker hand on sternum: 90%
Interlocking finges of strong 
hand with weak hand: 100%
Not touching ribs: 23%
Not bending elbows: 60%
Upright posture: 65%
Performing 30 CC: 87%
CC depth 5-6 cm: 16%

No statistical comparison 
made between time points

	Leiton-Espinoza, 20258
	Nursing students, Peru
	Observational
	89

Prior CPR training excluded
	CPR skills, opinion on usefulness
	Compressible foam block with audible feedback  (Salvando a Rosita)

Trained via ‘standardized theoretical session’ (details not given)
	CC rate, % correct CC depth, perception of correct CPR; opinion on usefulness (timing not clearly stated)
	CC rate: Mean + SD 126 + 22; Correct depth: 90%; perception of correct CPR: 45%; usefulness: 98%

	Nehra, 20249
	
Dental students, India
	RCT

Comparator: Laerdal QCPR mannequin
	Enrolled: n = 210
Analysed: n = 206 
control group = 105; intervention group = 101


Prior CPR training excluded
	CPR skills, knowledge, attitude
	Pillow with a 500 ml PET plastic bottle strapped to the centre and a custom pillow cover with landmarks


Instructor-led training for both groups
	Knowledge; attitude, confidence

Skills: Hand position, CC fraction, rate, depth, recoil,
Overall CPR score.

Assessed immediately post-training

	Knowledge overall score pre-post: intervention group 2/6 -> 6/6; control group 2/6 ->. 6/6 (p=0.646)

Attitude: need to perform CPR, willingness to perform CPR, encouraged CPR learning unchanged pre-post in both groups (1/5 -> 1/5 for each); confidence to identify cardiac arrest: 2/5 -> 5/5 in both groups (p=0.81); confidence to perform CPR: intervention group     2/5 -> 5/5, control group 3/5 -> 5/5 (p=0.71)

CPR skill acquisition  (Intervention vs control): 
Overall CPR score: 92 vs 94% (p=0.577)
CC Score: 92 vs 94% (p=0.208)
Correct hand position: 100 vs 100% (p=0.131)
CC fraction: 100 vs 100% (p=0.561)
CC rate: 119 vs 121 CC per min (p=0.443)
% adequate depth: 100 vs 100% (p=0.151)
% adequate recoil: 99% [91–100] vs 88% [39.5–100] (p<0.001)


	Ohle, 202110
	Lay rescuers, Canada
	RCT

Comparator: Laerdal Mini Anne
	Control: n=61; Intervention: n=64

Prior CPR training not excluded (39 with prior training)
	CPR skills
	2 toilet paper rolls on top of a mason jar lid

Instructor led training for both groups
	Mean overall CPR score on manikin; CC rate, recoil and depth on respective trainers

Assessed on manikin immediately post-training
	Intervention vs control: Mean overall score: 82 vs 84; adequate CC depth 95% vs 85%; CC rate 87% vs 88%; CC recoil 59% vs 72%

Absolute difference in mean score: 2% higher in control (95% CI -3% to 7%); absolute difference in passing score of >70% was 4% higher in control (95% CI -17% - 9%)

	Peixoto-Pino, 202411
	Lay rescuers (schoolchildren 10-12 yrs), Spain
	Observational (non randomized, 2 groups)

Comparator: Laerdal ResusciJunior
	193 (intervention n=91, control n=102)

Prior CPR training status not specified
	CPR skills
	Plastic tubes filled with liquid (qualitative feedback observed by movement of liquid)

Instructor led training for both groups
	Number of CC in 2 min, CC rate, CC depth; % adequate recoil, % adequate depth, % adequate rate;  overall CPR quality

Assessed on Laerdal ResusciJunior (timing not specified)
	Intervention vs control: CC in 2 min 196 vs 217 (p=0.001); CC rate 99 vs 109 (p<0.001); depth 43 mm vs 49 mm (p<0.001). % adequate depth 3% vs 40% (p<0.001); % adequate recoil 100% vs 98% (p=0.01); % adequate rate 31% vs 38% (p=0.24) 
Overall CPR quality: 57% vs 71%, (p=0.004).

	Piscopo, 201812
	High school students, Brazil
	RCT

Comparator: Laerdal Little Anne
	544 (group numbers not available)
	CPR skills
	PET bottle manikin 

Video-based training for both groups
	Hand position, CC frequency, time without CC, total number of CC, CC depth

Assessed on Laerdal Little Anne immediately post training
	Intervention vs control: Hand position: p=0.29; frequency p=0.59; time without CC p=0.39; depth p=0.52 (point estimates not given)

	Piscopo, 201813
	High school students, Brazil
	RCT

Comparator: Laerdal Little Anne
	n = 88 (intervention 48, control 40)

Prior CPR training excluded
	CPR skills
	PET bottle manikin 

Video-based training for both groups
	CC depth, rate, hand position, no-flow time, total number of CC

Assessed on Laerdal AnneQuality manikin (timing not specified)
	Intervention vs control: absolute CC depth: intervention +4.1 points vs control (p=0.012); sufficient depth; p=0.077; CC rate, hand position, no-flow time, total number of CC showed no significant difference (point estimates not given)

	Rabanales-Sotos, 202214
	Nursing) students, Spain
	Observational
	100

Prior CPR training excluded
	CPR skills, opinion on usefulness
	Compressible foam block with auditory-feedback ('Salvando a Llanetes')

Instructor led training
	CC rate; % adequate depth; % adequate ECC (% adequate depth% + % adequate rate% divided by 2);
Device usefulness (yes/no)

Assessed on alternative object
	CC rate 97.6/min; adequate depth 56.7%.  adequate ECC 52.4%; 88% rated the device useful.

	Tanaka, 201715
	Lay rescuers, Singapore
	RCT

Comparator: Laerdal Little Anne
	42 (21 per group)

Prior CPR training excluded
	CPR skills, opinion on usefulness
	Compressible foam block (‘Push Heart’)


Video based instruction in both groups
	CC depth, rate, % adequate depth, % adequate rate
Participant preference
Perceived preparedness

Assessed using blinded CPR cards immediately following training
	Intervention vs control:
CC depth: 41.5 mm vs 38.0 mm (p=0.066);  CC rate: 105 vs 103 (p=0.243); - % adequate depth: 5.5% vs 1.5% (p=0.0498); % adequate rate: 79.5% vs 84.0% (p=0.458)

Learner preference: 73.8% preferred manikin
-Perceived preparedness: Participants felt better prepared after training with manikin (median 8/10 vs 7/10 in control; p=0.001).

	Van Raemdonck, 201416
	Lay rescuers secondary school students), Belgium
	RCT

Comparator: manikin (not specified)
	N=165: manikin + instructor (Group 1): n=43; manikin + video (Group 2): n=44; Foam dice + plastic bag + instructor (Group 3): n=36;   Foam dice + plastic bag + video (Group 4): n=42
	CPR skills
	Intervention: foam dice + plastic bag 

Randomized to video-based vs. instructor led training (factorial design)
	Mean ventilation volume, CC depth, rate, hand position


Assessed on manikin immediately post training and at 6 months

	Immediately post-training
Mean ventilation volume (mean + SD): Group 1 vs Group 3: 732±16 vs 362±403 (p<0.05); Group 2 vs Group 4: 841±438; vs 614±485 (no significant difference)
CC depth (mean + sd): Group 1 vs Group 3: 42+11 vs 38+13 (no significant difference)
Group 2 vs Group 4 40+12 vs 42+11 (no significant difference)
CC rate (mean + sd): Group 1 vs Group 3: 101+16 vs 85+17 (p<0.001) 
Group 2 vs Group 4 96+15 vs 87+19 (no significant difference)
Overall CC quality: Group 1 49%, Group 2 56%, Group 3 39%, Group 4 52% (no significant differences)
Correct hand position > 75%: Group 1 67%, Group 2 61%, Group 3 45%, Group 4 48% (no significant differences)

6 months post training: 
Mean ventilation volume (mean + SD): Group 1 vs Group 3: 654±395 vs 438±507 (no significant difference); Group 2 vs Group 4: 706±537; vs 631±602 (no significant difference)
CC depth (mean + sd): Group 1 vs Group 3: 39+11 vs 38+12 (no significant difference)
Group 2 vs Group 4 36+11 vs 40+12 (no significant difference)
CC rate (mean + sd): Group 1 vs Group 3: 91+20 vs 81+20 (no significant difference);
Group 2 vs Group 4 91+20 vs 87+23 (no significant difference)
Overall CC quality: Group 1 49%, Group 2 41%, Group 3 44%, Group 4 41% (no significant differences)
Correct hand position > 75%: Group 1 58%, Group 2 36%, Group 3 36%, Group 4 41% (no significant differences)

	Wahid, 202417
	Lay rescuers, Indonesia
	Observational
	30

Prior CPR training excluded
	CPR skills
	Pillow 

Instructor led training
	CC depth and recoil (>= 76% of CC correct)

Assessed on Laerdal Little Anne QCPR immediately post training
	Correct depth: 93%; correct recoil 100%

	Wanner, 201618
	Lay rescuers and medical students, USA.
	Observational (pre-post)
	24 total: 12 untrained, 12  CPR-certified

Previous CPR without current certification excluded
	CPR skills
	Homemade mannequin made from towel, toilet-paper roll, t-shirt designed to 'click' at adequate depth

Video based training for all learners
	CC rate, depth (mm),  correct hand position (# per 1 min), correct recoil (# per 1 min), total hands-off time (seconds in 1 minute)

Assessed on Laerdal ResusciAnnie immediately post training
	Never-trained pre->post (mean + SD): 
rate 64.3+44 -> 103.9+21 (p=0.006);   depth 27+17 ->35+11 (p=0.19); correct hand position 8+6 -> 54+41 (p=0.002); correct recoil 21+20 ->76+16 (p<0.001); hands-off time 41+14 -> 15+8 (p<0.001)

CPR certified group pre->post (mean + SD):
rate 119+15 -> 120+13 (p=0.65); depth 46+10 -> 44+10 (p=0.02)       correct hand position 41+25 -> 59 + 49 (p=0.15);  correct recoil 53+19 -> 94+15 (p<0.001); hands-off time 28+7 -> 11+5 (p<0.001)



Abbreviations: CPR = cardiopulmonary resuscitation; CC = chest compressions; MCQ = multiple choice questions; SD = standard deviation








	






