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Purpose: The aim of this study is to estimate one mouthful volume in a single swallow and average volume per
swallow (AVS) in multiple swallows in the situation of toxic liquid poisoning.

Methods: Thirty five men and 35 women were included in this study. Each subject was asked to drink one swallow
and three consecutive swallows from bottle containing water and a bottle containing saline separately. We calculat-
ed one mouthful volume in a single swallow and AVS in three swallows. One mouthful volume and AVS were com-
pared according to sex and content, respectively. One mouthful volume of water and saline was then compared with
AVS of each.

Results: Sixty seven adults(34 men; 26.9+3.2 years, 33 women; 25.6+2.4 years) completed the study. Men had
larger one mouthful volume of water(49.1+19.9 ml vs 39.7+10.2 ml, p=0.02) and saline(20.7+10.9 ml vs 14.0+£4.6
ml, p=0.004) and AVS of water(28.5+11.9 ml vs 21.5+5.9 ml, p=0.004) and saline(11.96.3 ml vs 7.9+£2.0 ml,
p=0.001) than women. One mouthful volume and AVS of saline swallow were lower than those of water swallow.
AVS of three consecutive swallows was lower than one mouthful volume in water and saline swallow.

Conclusion: We suggest that one mouthful volume in a single swallow is 21 ml in men and 14 ml in women and
AVS in multiple swallows is 12 ml in men and 8 ml in women. AVS in multiple swallows is two-threefold lower than
reference values(20~30 ml) commonly used in poisoning study.
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Table 1. Baseline characteristic of study population

N

0

£0! of: 2Bt H2 AHOINMN Ut 2E 8t 23 M2t =X
715 o83t 8704 S WA L FEHE ALK R
Al B3& v RS 31t AY 3 zhzhe] §-7]0f Hol
AE F2 v2AHULE o] g3t SHs At ¢ 2 4
FHoll A= A7 €291 300 mlo|A] &7l Fo} = gL
w5 g By S S, 459 Al Be A
+ 300 mlo|A] 871l Fo} Q= S-S W §4& 332

EAEAL SPSS 16.0 2 I (SPSS Inc., Chicago,
IL, USA)E o] &3ttt A&+ A AAS A9
st AL, Bt XFHAHFIH, AREATHED=E EAI8
act. el i 3 25 4 Hlae W] A X
of ¥ol wl} student’ s t-test === Mann-Whitney testZ
AL5t ). Y0l iAo 2 13 AbzlEks) 33] A
o] Fd gk Atolo] v} B3 A2 Ao] AdEFe] H
e Wl A ofFel whe} paired t-test =&
Wilcoxon signed rank testZ AF8-3}Act. ZAlol o3t
BAIEA {922 pako] 0.057]%kQ1 A2 A o]t At

3 i

AE ZA7EAL 70 (24 351, o2 35%)F Ael A d
£ vpA|A] Kgk 39 (AL 19, o=} 27)& Al L3 67 o]
A gssidnt. A tdA(N=34) 9] vol= 269+
3.2A4], oAz} I FAH(N=33)¢] vol= 25.6£2 440 o] ATt
A 28] mlato| A Gt ofzpel| wls| FFA(70.3+
7.7 kg vs 52.3+5.5 kg, p=0.00), A1%(1.7+0.05 m vs
1.6%0.05 m, p=0.00), AAH] A4 (Body Mass Index;
BMID) (232426 vs 20.1£2.1, p=0.00)7} =}TcH(Table 1).

Aol W2 13] Al (volume of a swallow)<] H] 1L
A F2te] & 13] A 49.1119.9 mh)2 ofxbe| &
13] A% (39.7+10.2 mhBET} B9ka1(p=0.02), 42|
A 13] AFE FA7E oAzbel Hls] Bkt (20.7+
10.9 ml vs 14.0£4.6 ml, p=0.004), 33] Aglge] H
Zk(average volume per swallow in three swallows)2]
Hlalo|l A &9 ¢ gdAbe] HFEgkS 285+111.9 ml, o

Male (N=34) Female (N=33) P-value
Age (years) 26.9+3.2 25.6+2.4 0.06"
Weight (kg) 70.3+7.7 52.3+55 0.00*
Height (m) 1.7£0.05 1.6+0.05 0.00*
BMI (kg/m2) 23.2+26 20.1+2.1 0.00°
Mean= standard deviation (SD)
* Student t-test

' Mann-Whitney test
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oz} BFA] frefgt zto] & HoA] ofE] BES Ale
739 g 59| o] Aick(Table 3).
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6.7~9.7 ml) o]t}

52 A3EA S5%e 34 B Aed &3
Table 2. Comparison of volume of a swallow according to sex
Male (N=34) Female (N=33) P-vaue

Volume of aswallow in single swallow of water
Volume of aswallow in single swallow of 0.9% NaCl
AV'S* in three swallows of water

AV'S* in three swallows of 0.9% NaCl

49.1+19.9 (46.0, 36.5-61.8)
20.7+10.9 (18.0, 11.8-28.5)
28.5+11.9 (28.3, 20.1-33.8)
11.9+6.3 (103, 7.0-15.7)

39.7+10.2(39.0, 32.0-460)  0.02'
14.0+4.6 (13.0, 11.0-17.5) 0.012'
21.5+59 (217, 16.7-27.3) 0.004'

7.9+2.0(8.0,6.7-9.7) 0.007°

Mean=+SD (median, inter-quartile range), ml
* Average volume per swallow

" Paired t-test

" Wilcoxon signed rank test

Table 3. Comparison of volume of a swallow between single swallow and three swallows, mean+SD (ml)

Content Volume of aswallow AVS* in three swallows P-value
Mae (N=34) Water 49.1+19.9 (46.0, 36.5-61.8) 28.5+11.9 (28.3, 20.1-33.8) 0.00"
0.9% NaCl 20.7+10.9 (18.0, 11.8-28.5) 11.9+6.3(10.3, 7.0-15.7) 0.00"
Female (N=33) Water 39.7+10.2 (39.0, 32.0-46.0) 21.5+5.9(21.7, 16.7-27.3) 0.00"
0.9% NaCl 14.0+£4.6 (13.0, 11.0-17.5) 7.9£2.0(8.0,6.7-9.7) 0.00*

Mean=+SD (median, inter-quartile range), ml
* Average volume per swallow

" Paired t-test

" Wilcoxon signed rank test

Table 4. Comparison of volume of a swallow and average volume per swallow between water and 0.9% NaCl swallow, mean=SD (ml)

Water swallow 0.9% NaCl swallow P-value
Male (N=34) Volume of aswallow 49.1+19.9 (46.0, 36.5-61.8) 20.7+10.9 (18.0, 11.8-28.5) 0.00"
AVS* in three swallows 28.5+11.9(28.3,20.1-33.8) 11.9+6.3(10.3, 7.0-15.7) 0.00"
Female (N=33) Volume of aswallow 39.7+10.2 (39.0, 32.0-46.0) 14.0+£4.6 (13.0, 11.0-17.5) 0.00"
AVS* in three swallows 21.5+5.9(21.7, 16.7-27.3) 7.9+2.0(8.0,6.7-9.7) 0.00°

Mean=+SD (median, inter-quartile range), ml
* Average volume per swallow

" Paired t-test

" Wilcoxon signed rank test
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