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Exposure Factor Development of Children’s Hand and Mouthing Activities
Using Videotaping Methodology and Analysis of Influential Factors
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ABSTRACT

Objectives: The purpose of this study was to develop exposure factor data for the Korean child population, with
a specific focus on behavior characteristics such as hand-to-mouth and object-to-mouth and an analysis of
influential factors.

Methods: We divided environments into two places, which were house/indoor and nursery. A total of 400
children (house/indoor) and a total of 162 children (nursery) were recruited from the cities of Seoul,
Incheon, Daegu, and Gwangju. The children were divided into two groups. We conducted direct
measurement by using one hour of videotaping alongside questionnaire surveys. This was performed to
calculate behavior rates, such as how many children perform hand-to-mouth and object-to-mouth
behaviors.

Results: The respective average frequencies of hand-to-mouth and object-to-mouth were 0.8+2.23 and
0.824+2.64 contacts/hr for house/indoor. The respective average frequencies of hand-to-mouth and object-to-
mouth were 2.87+4.63 and 1.47+3.84 contacts/hr in the nursery group. For the mouthing participants, the
average frequencies of hand-to-mouth and object-to-mouth were 3.31 and 3.20 contacts/hr in house, and 4.80 and
3.26 in nursery. Compared to other countries such as the USA, the frequencies of hand-to-mouth and object-to-
mouth behaviors found in this study were relatively lower.

Conclusions: Children have the potential for exposure to toxic substances through non-dietary ingestion
pathways by mouthing objects or their fingers. In this study, the mouthing frequency was relatively lower than
that found in Western countries. This can be explained that mouthing behaviour may be affected by culture and
lifestyle characteristics.
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Table 1. Participants of hand-to-mouth and object-to-
mouth activities according to age

Hand-to-mouth ~ Object-to-mouth

Age
Total Doer Total Doer
0 22 16 22 10
1 48 30 49 31
2 35 14 35 15
3 49 13 49 7
4 46 11 46 12
House 5 34 5 34 11
6 44 2 44 6
7 41 1 41 4
8 40 4 41 1
9 37 2 37 5
Total 396 98 398 102
1 13 8 13 6
2 22 11 22 10
3 33 19 33
Nursery 4 30 18 30
5 29 17 29 5
6 20 15 20 4
Total 147 88 147 42
wE A7e] BAd jsle] HEE sk Ak
FOE We F ulve Y3 HERAE W S
B3Ik, AREEARE ojlolSe] Homa 4 &
Slol g w=EAS AUEAE 917 ARolgon,
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BANE T o] S50k AR, | Folw of

Table 2. Comparison of hand-to-mouth and object-to-mouth frequencies (contacts/hr) in house indoor and nursery

N Mean+SD p-value
House indoor 396 0.82+2.23
Hand-to-mouth 0.00
nursery 147 2.87+4.63
. House indoor 398 0.82+2.64
Object-to-mouth 0.03
nursery 147 1.47+3.84
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Table 3. Frequency (contacts/hr) and duration (seconds/contact) of hand-to-mouth and object-to-mouth in house indoor

Total participant

Doer

Age
SN

Mean SD

25%

50%

75% 95%

N

Mean SD 25% 50% 75% 95%

0~2
3~6
7~9
Total

105
173
118
396

Frequency
(contacts/
hr)
Hand-to-

224 3.64
0.35 0.87
025 120
0.82 223

0.00
0.00
0.00
0.00

1.00
0.00
0.00
0.00

3.00 10.00
0.00 230
0.00 1.10
0.00 5.00

60

31
7

98

392 4.09
1.94 1.09
414 3.08 1.00 4.00 5.00 -
331 347 1.00 2.00 4.00 10.00

2.00 3.00
1.00 2.00

5.00 14.75
3.00 440

mouth 105
173
118

396

Duration
(seconds/
contact)

52.29 117.30
10.39 36.83
7.08 40.66
20.51 71.20

0.00
0.00
0.00
0.00

5.00 50.00 300.00

0.00
0.00
0.00

0.00 90.00
0.00 20.50
0.00 120.00

60

31
7

98

91.50 143.54 10.0030.00 120.00 585.00
58.00 70.15 5.00 30.00 90.00 228.00
119.29 128.92 20.00 60.00 300.00 -

82.89 124.19 10.0030.00 120.00 300.00

106
173
119
398

Frequency
(contacts/
hr)

~6

~N W

Object-to- Total

230 4.64
0.35 0.87
0.18 0.66
0.82 2.64

0.00
0.00
0.00
0.00

1.00
0.00
0.00
0.00

2.00 10.00
0.00 2.00
0.00 2.00
1.00 4.00

56
36
10
102

436 5.65 1.00 2.00 4.75 20.00
.69 1.17 1.00 1.00 2.00 5.00
210 1.10 1.00 2.00 3.00 -

320 443 1.00 2.00 3.00 10.00

mouth 0~2
Duration 5 ¢
(seconds/

contact)

106
173
119
398

7~9
Total

61.11 182.42
9.63 34.85
295 17.81
21.34100.02

0.00
0.00
0.00
0.00

5.00 30.00 600.00

0.00
0.00
0.00

0.00 60.00
0.00 10.00
2.25 90.00

56
36
10
102

115.68 238.96 10.0030.00 67.50 645.00
46.28 64.98 5.00 20.00 60.00 198.00
35.10 53.88 4.75 15.00 37.50 -

83.28 184.70 7.50 20.00 60.00 600.00

Table 4. Frequency (contacts/hr) and duration (seconds/contact) of hand-to-mouth and object-to-mouth in nursery

Age Total participant Doer

N Mean SD 25% 50% 75% 95% N Mean SD 25% 50% 75%  95%
Frequency 1~2 35 2.17 3.41 0.00 1.00 3.00 1040 19 4.00 377 1.00 3.00 6.00 16.00
(contacts/ 3~6 112 3.09 4.95 0.00 1.00 4.00 12.05 69 501 549 1.00 3.00 7.50 19.00
Hand-to- hr) Total 147 2.87 3.65 0.00 0.00 1.00 5.00 83 4.80 5.17 1.00 3.00 6.00 1655
mouth ooy 1~2 35 122 1.62 0.00 0.64 2.00 512 19 224 160 077 200 3.17  6.00
(seconds/ 3~6 112 2.34 11.42 0.00 0.54 197 584 69 3.80 1439 0.68 133 293  7.50

contact) Total 147 2.07 25.43 0.00 0.00 5.00 60.00 88 346 12.76 0.75 1.56 3.00 655

Frequency 1~2 35 291 563 000 1.00 3.00 2220 16 275 221 1.00 2.00 4.00 -
(contacts/ 3~6 112 1.03 2.97 0.00 0.00 0.00 535 26 3.58 335 1.00 2.00 500 1295
Object-to- hr) Total 147 1.48 3.46 0.00 0.00 1.00 500 42 326 296 1.00 2.00 5.00 10.70
mouth el 1~2 35 287 12.13 0.00 0.00 0.63 23.00 16 6.26 17.63 0.00 0.82 1.26 -
(seconds/ 3~6 112 0.65 1.65 0.00 0.00 0.00 4.00 26 281 242 083 2.84 4.00 9.65
contact) Total 147 1.18 33.06 0.00 0.00 5.00 30.00 42 4.12 10.96 0.62 127 4.00 11.00

odAre] moj= A 9] 314 Bl AIZF AR Htak
o7 £uwy|= Zhzt 2.87 contacts/hr, 2.07 seconds/
contact, EZAW7]= Z+7z} 148 contacts/hr, 1.18
seconds/contact® A F T}t Doer U/l sk
£w71= 22} 4.80 contacts/hr, 3.46 seconds/contact,
EAW7]E Z+7; 326 contacts/hr, 4.12 seconds/

contact® LFERGTH AA AR} doer ThAFAFe] &=

http://mwww.kseh.org/
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