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Background: Bag-valve masks (BVMs) are used in hospitals and EMS. Limited research 
was found on tidal volume (VT), and other variables. Previous studies report 
hyperventilation and high minute volume (VE). Understanding these variables may improve 
techniques and patient safety. We hypothesized there was no significant difference 
between VT by a standard 1,685 mL BVM and a new 1,000 mL adult BVM with hand 
markings. 

Methods: After IRB approval, 11 registered respiratory therapists (RRTs) ventilated an ASL 
5000 IngMar lung simulator with an impedance of Cst = 50 mL/cm H2O and Raw = 10 cm 
H2O/L/s. We tested two Mercury Medical disposable adult BVMs: 1,000 mL CPR-2+ bag 
with VT markings and 1,685 mL bag CPR2. RRTs performed three 5-min, one-handed trials 
for each BVM in randomized order with rest periods between trials. Target VT was 400 mL at 
10–12/min. A paired sample t-test was used to compare ventilation variables; and hand 
fatigue was assessed using a Likert scale (1-10) with Wilcoxon signed rank test (both tests 
with SPSS v.28, IBM, Armonk, NY). P < .05 was considered statistically significant. RRT 
demographics and hand size were collected. 

Results: A statistically significant difference was found for VT delivered by two BVMs (see 
Table 1). The 1,000 mL BVM delivered a mean VT of 391.2 ± 53.0 mL and the 1,685 mL BVM 
delivered a mean VT of 478 ± 117.3 mL Significant differences were observed for peak 
inspiratory pressure (PIP) and VE (see Table). No significant difference was found in user 
BVM fatigue for the standard 1,685 mL bag (median 2.33) and 1,000 mL bag (median 
2.00): n = 11, Z = -1.076, P = .28. There was a statistically significant correlation between 
RRT experience and VE with 1,000 mL bag, Rs = .630, P = .038. 

Conclusions: Findings address VT and other ventilation variables during manual 
ventilation. The 1,000 mL BVM was associated with significantly lower VT and came close to 
target VT with the potential to reduce the risk of lung injury. These results highlight the 
importance of BVM selection and correct use in clinical practice. Further research with a 
larger sample is recommended to validate findings and explore clinical implications. 

https://www.liebertpub.com/toc/respcare/70/10


No financial interest. 

Open in ViewerTable 1. Characteristics of Ventilation 

  
CPR2+ 
(1,000 mL bag) 

CPR2 
(1,685 mL bag) 

VT (mL) 391.2 ± 50.5 476.5 ± 111.8 

Inspiratory time (s) 0.89 ± 0.21 1.46 ± 1.64 

Frequency (breaths/min) 10.7 ± 3.7 10.2 ± 3.2 

Minute volume (L/min) 4.195 ± 1.576 4.885 ± 1.445 

PIF (L/min) 37.8 ± 21.5 51.8 ± 28.3 

PIP (cm H2O) 14.4 ± 2.7 17.7 ± 2.9 

Data are reported as mean ± SD. 

 

  


