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Survey of Caffeine Intake from Children’s Favorite Foods™
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ABSTRACT

The daily caffeine intake from elementary school children’s favorite foods was surveyed and evaluated. Children may
respond to caffeine differently from adults because they have different physiological makeup and are functionally im-
mature. Therefore, caffeine exposure may have more serious consequences for children than for adults, irrespective of
sensitivity. Their preference, perception, and intake of caffeine from children’s favorite foods were investigated by ques-
tionnaire for 355 children. The order of children’s preference over foods containing caffeine was ice cream and ices, con-
fectionary, milk and milk products, and soft beverage. The daily caffeine intake of children was estimated to range from
0.16 to 917.28 mg/day, with an average of 36.04 £ 82.7 mg/day and 36.9 £ 96.0 mg/day for boys and girls, respec-
tively. The daily caffeine intake according to body weight was 1.08 £ 2.23 mg/kg and 1.12 = 2.66 mg/kg for boys
and girls, respectively. The percentage of acceptable daily intake (ADI) of caffeine was 43.4% for boys and 44.9% for
girls. The sources of caffeine for boys and girls were soft beverage (18.3 mg and 16.1 mg), milk and milk products
(8.9 mg and 8.5 mg), ice cream and ices (5.7 mg and 7.3 mg), chocolate (1.6 mg and 3.2 mg), and confectionery (1.6
mg and 1.8 mg) . (Korean J Nutr 2010; 43(5): 475~488)
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Table 1. Anthropometric variables of subjects

o] EAHE 7

el slgle] FiEol ek A B

Male (n = 176) Female (n = 179) Total (n = 355)
Height (cm) 147.4 + 6.8" 1481 +7.9 1477 7.4
Body weight (k@) 413+95 38.9 + 8.7 40.1 +9.2
BMI (kg/m?)? 189 + 3.8 17.7 £ 2.8 18.3 £ 3.3
Underweight 89 (50.6%)" 102 (57.0%) 191 (53.8%)
Normalweight 71 (40.3%) 66 (36.9%) 137 (38.6%)
Overweight 16 ( 9.1%) 11 ( 6.2%) 27 ( 7.6%)

1) Mean £SD  2) BMI =

Weight (kg) /Height (m)? Male: Underwight (BMI < 18.5), Normal-weight (18.5 < BMI<24), Overweight

(24 < BMI). Female: Underwight (BMI<18.5), Normal-weight (18.5 < BMI<23), Overweight (24 < BMI)  3) N (%)
Table 2. General characteristic of the subjects N (%)
Male Female Total x*-test

3 people 20 (11.4) 12 ( 6.8) 32 (9.1 ,

Number of family 4 people 101 (57.4) 116 (65.5) 217 (61.5) “ :53'38
More than 5 55 (31.3) 49 (27.7) 104 (29.5)
Detached house 24 (13.6) 15 ( 8.4) 39 (11.0)

. Row-house 21 (11.9) 19 (10.7) 40 (11.3) )

Housing type x = 4.61

Apartment 131 (74.4) 142 (79.8) 273 (77.1)
Others 0 (0.0 2011 2 (0.6

Mother's employed Employed 118 (67.4) 127 (70.9) 245 (69.2) )

status Unemployed 57 (32.6) 52 (29.1) 109 (30.8) =05l
Less than 1time 93 (53.4) 94 (52.5) 187 (53.0)
Number of eating out 1 -2 times 66 (37.9) 70 (39.1) 136 (38.5) )
per week 3—4times 11 ( 6.3) 12 ( 6.7) 23 ( 6.5 =024
More than 5 times 4(23) 3(1.7) 7 (20
) Always eat 116 (66.7) 125 (70.2) 241 (68.5)
v:;:;i?;gov'”g Sometimes eat 52 (29.9) 48 (27.0) 100 (28.4) 7%= 0.54
Do not eat 6 ( 3.4) 5(28) 11 (3.1
Less than 2000 won 49 (27.8) 57 (32.0) 106 (29.9)

Pocket money 2,000 — 4,000 won 57 (32.4) 62 (34.8) 119 (33.6) )

per week 4,000 — 8,000 won 49 (27.8) 45 (25.3) 94 (26.6) B2y
8000 won < 21 (11.9) 14 (79 35(9.9
Less than 200 won 58 (33.0) 56 (31.5) 114 (32.2)
200 — 1,000 won 97 (55.1) 103 (57.9) 200 (56.5) )

Snack money per day x°=15.20

1,000 — 2,000 won 21 (11.9) 15 ( 8.4) 36 (10.2)
2000 won < 0 (0.0 4 (22 4(C1.1)
Know all 47 (26.7) 58 (32.6) 105 (29.7)

Whether parents know Know somewhat well 86 (48.9) 82 (46.1) 168 (47.5) ,
about what kind x =186
of food you purchased Do not know well 38 (21.6) 35 (19.7) 73 (20.6)

Do not know at alll 5(28) 3(1.7) 8 (2.3

1) NS: Not significant at a = 0.05
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Table 3. Perceptions of caffeine in children N (%)
Male Female Total x*-test
I have the exact knowledge about it 26 (14.9) 13(73) 39 (11.1)
Do you know about I have some knowledge about it 80 (45.7) 93 (52.2) 173 (49.0) 2 113"
K 2 =12.
caffeine | have heard but do not know well 43 (24.6) 59 (33.1) 102 (28.9)
| do not know at alll 26 (14.9) 13 (7.3 39 (11.1)

Have you heard that Never heard about it 76 (43.7) 56 (31.6) 132 (37.6) , X
Children’s favorite food x = 5.42
contains caffeine. I have heard once 98 (56.3) 121 (68.4) 219 (62.4)

Are you usudlly caring I never care 88 (51.2) 66 (37.1) 154 (44.0)
about intake | care often 65 (37.8) 94 (52.8) 159 (45.4) 27 =8.36"
of caffeine? | always care 19 (11.0) 18 (10.1) 37 (10.6)

No intake at all 24 (13.7) 12 ( 6.8) 36 (10.3)

How much do you intake | take caffeine a little bit 83 (47.4) 96 (54.5) 179 (51.1) 2*=7235

caffeine? Average level 62 (35.4) 66 (37.5) 128 (36.6) NS”
| take lots of caffeine 6 (3.4) 2 (1.0 7 (20

How do you think about |t does not effect to our health at all 5(3.0) 3(1.7) 8 (23
the effect of intake It helps our health a little bit. 8 ( 47) 6(34)  14(4D) ,
of caffeine that is . x° =7.40
contained in foods It does not give a good effect to our health 106 (62.7) 134 (76.1) 240 (69.6)
fo our health? | Do not know 50 (29.6) 33 (18.8) 83 (24.1)

Headache 5(29) 15(8.7) 20 ( 5.7)
Any symptoms that you Nauseous 7 ( 4.0) 14 (8.1 21 ( 6.0)
have after intake Urinory frequency 4 ( 2.3) 3(1.7) 7 (20 2 ]285*
.. X = B
of foods containing Sleeplessness 20 (11.4) 11 ( 6.4) 31 (89
2
coffee and chocolate? ., o motoms 136 (77.8) 130 (75.1) 266 (76.4)
Others 3(1.7) 0 (0.0 3009

1) Significant differences between each group measured by Chi-square test

#: p<0.05, #x: p<0.01, **x: p<0.001
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Table 4. Preference of food containing caffeine in children’s favorite foods

N (%)

Food type Total (n = 355) Male (n = 176) Female (n = 179)
Confectionery and chocolate 221 (62.3) 118 (67.0) 103 ( 57.5)
Ice cream and Ices 347 (97.8) 161 (91.5) 186 (103.9)

Containing chocolate 274 (77.2) 121 (68.8) 153 ( 85.5)
Containing coffee 73 (20.6) 40 (22.7) 33 (18.4)
Milk and milk products 189 (53.2) 94 (53.4) 95 ( 53.1)
Containing chocolate 151 (42.5) 79 (44.9) 72 ( 40.2)
Containing coffee 38 (10.7) 15 ( 8.5 23 (12.8)
Soft beverages 130 (36.6) 83 (47.2) 47 ( 26.3)
Tea 12 ( 3.4) 3(1.7) 9( 50
Coffee 7 (20 3(1.7) 4( 22
Carbonated beverage 109 (30.7) 75 (42.6) 34 ( 19.0
Other beverage 2 (0.6) 2(1.1) 0( 00
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Table 5. Daily intake of caffeine from children’s favorite food consumption

Caffeine intake per day (mg)

Food type Food group 1 serving size t-test
Total Male Female
) Cookies type | 1box (6bags) 122+ 35" 127+ 35 118+ 3.4 020
Confectionary . *2)
Cookies type I Tbox (25eq) 048+ 1.4 030 £ 0.6 0.65+ 1.8 —226
Coffee candy 5ea (20 9) 025+ 1.2 0.17 £ 0.4 032+ 1.5 -1.14
Milk chocolate lea (28 9) 0.27 £ 1.1 025+ 1.3 0.29 = 0.9 -0.33
Chocolate Dark chocolate lea (30 9) 026+ 1.0 021 £ 0.8 031+ 1.2 -0.82
and candy Candy type chocolate | 9ea (30 9) 034+ 1.2 023+ 07 044+ 1.5 -1.50
Candy type chocolate lI 15ea (30 g) 1.09 = 5.6 0.49 + 1.3 1.5+ 7.7 —1.80
Chocobar Tea (59 @) 0.19 £ 0.6 0.20 = 0.7 0.17 = 0.4 0.40
Containing coffee type | lea (170 mbL) 282+ 7.7 230+ 58 330 9.2 -1.11
lce cream Containing coffee type I lea (150 mL) 2.67 + 6.7 231+ 53 300+ 78 —0.88
and ices Containing chocolate type | Tea (130 mb) 060+ 1.4 062+ 1.5 058+ 1.2 0.25
Containing chocolate type Il lea (75 mL) 047 + 1.3 0.49 + 1.4 044+ 1.3 0.27
Chocolate milk Tpack (200 mL) 0.43 = 1.1 040+ 1.0 0.47 £ 1.1 -0.56
Milk and Chocolate drink Tpack (180 mL) 041+ 1.9 0.27 + 0.8 053+ 25 -123
milk product  Coffee milk 1pack (200 mL) 283+ 8.4 244+ 84 320+ 88 —0.74
Coffee drink Tpack (200 mL) 5.01 = 16.8 5.80 = 19.1 428 = 14.4 0.74
Green tea (tea bag) Tcup (200 mL) 062+ 1.9 0.26 + 1.1 095+ 24 -3.20"
Teas Green tea Tcan (200 mL) 042+ 1.6 0.19 = 1.2 063+ 19 —234"
Black tea((tea bag) Tcup (200 mL) 1.39 + 8.0 0.54 + 3.5 217 £10.6 —1.76
Black tea Tcan (250 mL) 071 = 2.6 0.76 + 3.2 0.65+ 20 0.34
. Coffee (instant type) Tcup (200 mL) 2.80 + 10.7 219+ 7.4 336 +13.1 —0.93
Coffee (can type) Tcan (175 mL) 3.68 = 20.3 4.38 + 22.5 3.03 = 18.1 0.55
Carbonated Cola Tcan (250 mL) 3.69 £ 10.6 523 £ 14.2 228 = 5.1 2.27*
beverage Mountindew Tcan (250 mL) 2.58 £ 13.1 380+ 17.4 1.46 = 6.9 1.46
Other Cocoa Tcup (200 mL) 055+ 1.5 045+ 1.2 0.64+ 1.7 —-1.08
beverage Nurition beverage 1bottle (100 mL) 072+ 3.5 052+ 27 0.90 £ 4.1 -0.92
Total 36.48 = 89.7 36.04 = 82.7 36.90 £ 960 —0.92

1) Mean *= SD  2) Significant differences for each group measured by Student's t-test

x: p<0.05, #*: p<0.01
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F o} ol 4] IAE A ] S8 BMI & AA
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o]tk 2007 AeFHelA miAgt ofEo] FHH”l AH
71E%R] 2.5 mg/kg bwt Blw e wf gofe] 74|l A
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IS AEAA 19 7M1 HAH71+5 2 100.8 mg,
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Table 6. Frequency of infake of food containing caffeine from children's favorite food

Frequency of intake of caffeinated

Caffeine intake per day (mg/day)

Food type food (frequency/day)

Male Female Male Female t-test

Confectionery 0.12" 0.18 1.56 + 3.77 184 + 43 —-0.56
Chocolate 0.33 0.59* 155 + 2.8 318 + 9.7 -1.88
Ice cream and Ices 0.47 0.57 571 £11.3 732 £17.4 —0.91
Containing chocolate 0.29 0.32 1.1 £ 23 1.02 £ 2.1 0.12
Containing coffee 0.18 0.26 4,60 = 10.2 6.30 £ 16.1 0.73
Milk and Milk products 0.36 0.43 8.90 = 25.2 8.48 +24.5 0.14
Containing chocolate 0.20 0.25 0.66 = 1.4 1.00 £ 3.5 0.09
Containing coffee 0.17 0.17 8.24 =245 7.48 +21.8 0.77
Beverges 0.70 0.88 18.32 £ 57.7 16.07 £ 553 17.15
Teas 0.17 0.39* 175 + 8.0 4.40 +143 -1.89
Coffees 0.13 0.13 6.57 +27.1 6.39 +29.3 0.05
Carbonated beverage 0.27 0.18 9.03 £ 29.1 3.73 £ 11.1 2.04*
Other beverage 0.12 0.18 0.97 £ 3.3 1.54 £ 5.1 -1.10
Total 1.99 2.60 36.04 £ 82.7 36.89 = 96.0 —0.08

1) Intake frequency of 1 serving size
*: p<0.05, **x: p<0.01

2) Mean + SD  3) Significant differences for each group measured by Student’s t-test

Table 7. Daily caffeine intake of subjects by percentile (mg/day)
Percentile Total (n = 335) Male (n = 176) Female (n = 179)
25 3.42 3.45 3.26
50 10.87 11.25 10.51
75 28.32 28.32 27.44
90 83.83 79.50 83.83
95 160.58 160.58 144.74
Table 8. Daily caffeine intake assessment for children (mg)
Total Male Female
36.48 + 89.7" 36.04 + 827 369 + 960

Caffeine intake per day (Range. min- max.)

BMI?

Underweight

Normalweight

Overweight
Caffeine intake per body weight
% ADI”

Ratio of caffeine intake over the ADI (depending on body weight)

Ratio of caffeine intake over the ADI (depending on age)?

(0.16—917.28) (0.16 — 623.44) (0.28—-917.28)

43.82 = 103.72 36.20 = 73.46 50.13 = 123.43

34.74 = 82.42 51.16 £ 112.53 19.75 £ 33.42
1572 £ 21.61 9.66 = 7.56 32.69 = 37.79
1.10 £ 246 1.08 + 223 102+ 266
44.18% 43.38% 44.87%
8.24% 8.96% 7.59%
3.66% 3.41% 3.94%

1) Mean = SD  2) BMI = Weight (kg) /Height (m)’, Male: Underwight (BMI < 18.5), Normal-weight (18.5 < BMI < 24), Overweight
(24 < BMI). Female: Underwight (BMI < 18.5), Normal-weight (18.5 < BMI < 23), Overweight (24 < BMI)  3) Acceptable Daily
Intake (ADI) for children: < 2.5 mg/kg body weight/day 4) age 11-12 Male 100.75 mg, female 98 mg

98 mg# X488 A}, o] 7|FH R} 19 HHZe)
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Table 9. Daily caffeine intake according to general characteristics

Caffeine intake (mg) F
3 people 28.1 + 39.7"
Number of family 4 people 47.3 £ 109.8 1.14
More than 5 29.4 = 629
Detached house 513 £ 87.2
Housing type Row-house 24.6 = 42.6 0.58
Apartment 40.8 = 99.1
Employed 38.6 = 94.6
Mother's employed status —0.45
Unemployed 44,4 = 90.8
Less than 1fime 30.1 = 842
. 1 —2times 51.1 = 102.7
Number of eating out per week ) 1.30
3—4times 59.8 + 108.5
More than 5 times 19.2 = 12,5
Always eat 40.6 = 97.6
Whether having Breakfast Sometimes eat 269 = 320 1.43
Do not eat 77.9 £ 144.1
Less than 2000 won 31.7 = 104.8
2,000 — 4,000 won 31.2 £ 569
Pocket money per week 0.90
4,000 — 8,000 won 51.0 £ 1124
8,000 won < 29.4 = 40.2
Less than 200 won 268 = 54.9
200 — 1,000 won 41.5 = 101.3 .
Snack money per day 2.45
1,000 — 2,000 won 63.7 = 127.9
2,000 won < 169.3 £ 116.3
Know all 352 + 778
Whether parents know about what kind Know somewhat well 422 + 106.5 0
of food you purchased Do not know well 46.9 = 90.0 '
Do not know at all 9.3 £ 129

1) Mean = SD  2) Significant differences for each group measured by on way ANOVA

#: p<0.05, **+: p<0.01
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831 obg] A9 el AFPo] Bt 1693 mg/day® 3 AZBRE A 246.1 mge) AWl HASRE Zloz
s

SoH o7 A e, Ak gk
o}zo] FhufiQle]l tigt AL} ARl AdF el W=

J8ke BM3t Ask= Table 1001] UERQITE AL 8 41 =

%, oFgo] Fhiale] tlailM 2 YA Ei oo

o= 7hae] F1F9lo] & %EM QUh= Z1S il QA FHRle ofEo] wek AH e A9 vhokst BA-S et

oﬂ et ojii= olEo] ol MH ] QEkS wXx| oF W Wul oha} A Wt w ek u|H S Qlrka o

ZAow A HE Ha S WS o Al A A QLo ok S 27 2k 75 A E A o] g

%4011 N7 A A b9l A Ekel] GRS mAE R 3 9o} okEe] Al Aol tigk Abeld while] AXw

o% et 71919 Aol A8 A7 24 9= A4S gk walA ofEe I‘JWOE NNEAES B A1 A

55.1 mg?] FHS A% ow MR AR 2 e F AERARE ANk BAE W AEeRS Bkt
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Table 10. Daily caffeine intake according to perceptions of caffeine in childrens

Caffeine intake (mg) F
I have the exact knowledge about it 282+ 551"
i I have some knowledge about it 553 F 771
Do you know about caffeine 0.57
I have heard but do not know well 327+ 872
| do not know at all 47.2 £ 108.2
Have you heard that children’s Never heard about it 4621118 0.77
favorite food contains caffeine | have heard once 368 £ 80.2 ’
. I never care 55.2 £ 125.1
’Tﬁgf:;’:zg!]}'e;i@ng about I care often 312% 56,1 3.10°
| always care 1.7 £ 120
No intake at all 227 & 526
How much do you | take caffeine a little bit 31.9 £ 938 861"
intake caffeine? Average level 413 702 '
| take lots of caffeine 246.1 £ 276.1
How do you think about the It does not effect to our health af all 451t 659
effect of intake of caffeine It helps our health a little bit. 60.3 = 788 0.48
that is contained in foods It does not give a good effect to our health 358 £ 90.7
fo our health? | Do not know 498+ 1107
Headache 75.3 £ 220.3
Any symptoms that you have Nauseous 507+ 483
after intake of foods containing Urinary frequency 186 0.9 0.72
coffee and chocolate? Sleeplessness 308 & 6.9
No symptoms 378+ 799

1) Mean + SD
#: p<0.05, #+: p<0.01, *xx: p<001
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