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Letter to the Editor 
Comparison of negative pressure performance 
between certified and counterfeit suction-based
devices
To the editor, 
Suction-based devices represent an alternative method for reliev-
ing foreign body airway obstruction (FBAO).1–3 Unlike guideline-
advised maneuve rs,4 which generate positive pressure within the air-
way, these devices create negative pressure in the oral cavity prox-
imal to the obstruction.5,6 In recent years, thousands of counterfeit 
suction-based devices have been sold on online marketplaces, with 
notable differences from certified suction-based devices in their con-
struction, appearance, and labeling.7 The aim of this study was to 
compare the suction generated by certified suction-based device 
and uncertified counterfeit alternative.

We conducted an experimental study using a Little Anne man-

ikin (Laerdal Medical, Norway) whose airway was modified to allow 
negative pressure measurements. An oxygen connector tube was 
firmly attached to the manikin’s airway, and the junction was sealed 
with silicone to create an airtight system. The distal end of the tube 
was connected to a digital pressure sensor integrated into a com-

puter-based measurement system (Vernier, USA). The sensor was 
linked to a laptop computer (Hewlett-Packard, USA) running Log-
ger Pro 3.16.2 data-acquisition software (Vernier, USA), which 
recorded negative pressure relative to atmospheric pressure dur-
ing device activation. We tested a certified LifeVac suction-based 
device (LifeVac, USA) and a visually similar uncertified counterfeit 
alternative. Ten laypeople performed ten obstruction-removal 
attempts with both devices. Negative pressure was sampled at 
0.01 s intervals (100 Hz). For each maneuver, the pressure–time 
curve was inspected, and the peak negative pressure was manu-

ally identified using Logger Pro 3.16.2 (Vernier, USA). The pres-
sure drop relative to atmospheric pressure was expressed as Dp, 
and the primary outcome was the absolute value of the peak pres-
sure dr op (peak |Dp|). For each participant and device, the mean 
peak |Dp| across ten trials was calculated and used for statistical 
comparisons. Participant-level means (n = 10 paired observations) 
were compared using a paired t-test (two-tailed, a = 0.05). Statisti-
cal anal yses and graphing were performed using OriginPro 8.5

(OriginLab Corporation, USA).
The certified LifeVac device generated substantially higher peak 
|Dp| values than the counterfeit device (20.5 ± 7.6 kPa vs. 
8.2 ± 3.9 kPa; mean difference 12.3 kPa, 95 % CI 9.2–15.4 kPa; 
paired t-test, t (9) = 8.9, p < 0.001), corresponding to 154 ± 57 mmHg 
vs. 62 ± 29 mmHg. Thus, LifeVac produced approximately 2.5-fold

higher suction than the counterfeit suction-based device (Fig. 1).
Recent simulation studies5,6 have reported suction negative pressures 

for the LifeVac that are similar to ours but not as high as those observed in
cadaver models8 or could not be reliably measured in cadavers because 
they lack dynamic airway pressures, secretions, and esophageal tone 
needed for effective negative-pressure generation.9 To our knowledge, 
no previous study has measured the suction performance of counterfeit 
suction-based devices, for which we demonstrated substantially lower val-
ues. Given their inadequate negative pressure performance, counterfeit 
suction-based devices may fail to function effectively7,10 and could poten-
tially push the obstruction further into the air way.
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Fig. 1 – Peak |Dp| (absolute value of the peak pressure drop relative to atmospheric pressure) generated by the 
certified LifeVac anti-choking suction device (blue) and a visually similar uncertified counterfeit device (orange). 
Each triangle represents one obstruction-removal attempt (10 participants 10 trials per device; total 100 measurements per device). 
Boxplots, based on participant-level mean values (n = 10 per device), show the median (horizontal line), interquartile range (25–75 %; box), and 
whiskers at ±1 SD; the red cross indicates the mean. The left y-axis shows peak |Dp| in kPa and the right y-axis in mmHg. (For interpretation of

the references to color in this figure legend, the reader is referred to the web version of this article.)
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5. Abelairas-Gómez C, Espinosa-Pereiro C, Carballo-Fazanes A, 
Garcı́a-Martı́nez M, Beiroa R, Agra-Tuñas C, et al. How much 
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