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Caffeinated Food Consumption Patterns and Level among
High School Students in Yongin Region

Eun Jeong Park and Seong Yeong Kim

Nutrition Education, Graduate School of Education, Kyonggi University

ABSTRACT Previous studies of the caffeine consumption pattern were limited primarily to beverages containing
caffeine. Therefore, this study examined the caffeine consumption patterns and levels in beverages and foods containing
caffeine among high school students (n=310) in the Yongin region. The participants included 171 boys (55.2%) and
139 girls (44.8%). The daily mean caffeine intake of the respondents was 41.27 mg (0.651 mg/kg) and 36.47 mg
(0.696 mg/kg) in boys and girls, respectively. Among the caffeinated food groups, coffee had the highest caffeine
intake group in both boys (18.95 mg) and girls (26.28 mg). Girls consumed large amounts of caffeine in the form
of Americano-style coffee (20.04 mg), whereas boys consumed more canned coffee (6.77 mg) than girls (2.43 mg,
P<0.01). Carbonated soft drinks were the second most prevalent source of caffeine intake in both groups, even though
boys (14.29 mg) consumed larger amounts of caffeine than girls (5.85 mg, P<0.001). Multiple regression analysis
investigating the major contributing food group to daily total caffeine intake also showed that the highest standardized
coefficient was in coffee regardless of gender (boys 0.492, P<0.001 and girls 0.944, P<0.001), followed by carbonated
soft drinks and energy drinks. Approximately 95% of high school students consumed normal levels of caffeine, whereas
3.5% of boys and 5.8% of girls consumed excessive amounts based on the standard limit of Korea Food and Drug
Administration (<2.5 mg/kg/d) for adolescents. The daily mean caffeine intake of the excess group was 5.38 mg/kg
and 6.96 mg/kg in boys and girls, respectively. Consequently, safe daily caffeine intake needs to be determined through-
out continuous national management guidelines and nutritional education.
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Table 1. Summary of the caffeine database value by caffeinated food category

Food category

Type/description

Serving size Caffeine content (mg)

(mL or g) Average (range)
Canned coffee 47 items from 23 Co., Ltd. 30~280 mL 84.41 (38.24~156.25)
Coff Coffee mixes 68 items from 17 Co., Ltd. 0.5~20 g 47.51 (8.43~124.18)
offees
Americano- 88 items from 22 coffee shops 180~420 mL 124.99 (36.39~285.22)
style coffee
Teas Green tea and black tea, brand not specified 120 mL 14.11
Carbonated soft drinks Cola and MounFam dew etc. limited serving size, 250 mL 41.90
brand not specified
Energy Hot Six Imported from Lotte Chilsung Beverage Co., Ltd. 250 mL 61.85
drinks Red Bull Imported from Dongsuh Food Co., Ltd. 250 mL 62.50
Processed milk Coffee milk, chocolgte milk and hot chocolate 200 mL 3.08
etc., brand not specified
Milk chocolate etc. (To you chocolate from Orion
Chocolates Co., Ltd. limited serving size), brand not 57 g 1.68
specified
Chocolate- Orion Co., Ltd. limited serving size, brand not 30 g 0.44
Confec-  chip cookie specified
tionaries  Chocolate-bar Snickers from Mars Food Co., Ltd. limited 5l g 0.75
serving size, brand not specified
Iee creams Coftfee flavored ice cream, green tea ice cream 20 mL 141
etc., brand not specified
7 4ETe) £3) Yt DEAQ FRE detel BT FH HEEY Jmg Ayl AN BFIARY
T 7]1F£9 KFDAY AR A A A3 A& Hof (multiple regression analysis)S AA|8}3th B A9
FF 91 (A A EFEN &3 thekst Bz gk A7 FA-8 SPSS(Statistics Package for Social Science,
7HA Rl & A 5 e AAG dHlolEHlo] ) E= SPSS Inc., Chicago IL, USA) Z215 9%=9- W7 20.0
I A3 AR H = TRl S Ve 2 ALbsiit S ARgEt o foladE £X0.05404 HFE AT
(20,21). TIPS FHel W AL T HE HF
Pt 20 55 A9l 20 FHme/dH B 1 kgD Zn o o
A vl ma/ke/d) Z2el sl BFEZ AW T
A A8 T diAret & iAol mWE LY FH|Ql AH[ZE
AT g Are] A2 detaeo] 1717 (55.2%), 18t el
S Mzl 1399 (44.8%)°1AtHTable 2). F3Ale] shde 13hd
st Auel ohe A1ue $4 AEe) o WE 30.4%, 25hd 33.3%, 33hd 36.3%% 0] ojstale] shde
S A7 24 & KFDAS] a1 b gk Aavd 719 13hd 33.8%, 2314 35.3%, 33hd 30.9%3ith. 7HS 3 Hl=
?l 2HIRH(<2.5 mg/ke)S 7IEo® A AT A H 8 A(84.8%) 7 oA (87.8%) BT &7l 7h Wk
FoR BRSAT. Aol B2 QuAlgs Aol WE  th AT @ @ $59L 469 go] HohaI(40.9%)3
AT AIAFATY] HES et HAER ALt o 8+24(39.6%) =¥ 7+ w3kl
3k & W24 (Chi-square test) S AAISH Y. L WkALE GetAe 281d(47.78 mg)9] 3 Hit 7M1 An| o]
of w2 o Ht 7 AW FarFEUAR ALt 7hd wokom oA A 38d(52.48 mg)9 &F Ht 7}
3t & AU aHEA (one-way ANOVA)S A8 Ths Dun- AR 2HFe] 7P wkot Wehls} of sy e shd 1t
can’s multiple range testE &3 A A5 A4 of FoA Aol UATKTable 3). T+ §=ol W 315
Awa B AATE T BF AN 2 Fe BFEE B A9 £0FE GO 3y 9 oS P S
FHAR A = S (test) = AAISHATH A o £(60.88 mg)o] 7 Bko(/X0.05) oAy 4 &
£ A9 ) AR e) Aol AW B AF &) ol ol BobasH A w9l anlgo] bt ARE 1}
el 42 FatxEdate Ade & A5S A EFSLTHAX0.01).
o] e ST Wi F A 2nFel that 2} sl
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Table 2. General characteristics of the respondents (n=310) n (%)
Variable Boys (n=171) Girls (n=139) x2 P-value
First 52 (30.4) 47 (33.8)
Grade Second 57 (33.3) 49 (35.3) 1.002 0.606
Third 62 (36.3) 43 (30.9)
Nuclear 145 (84.8) 122 (87.8)
. Large 10 (5.8) 7(5.0)
Family type Single-parent 8 (4.7) 6 (4.3) 0.835 0.841
Other 8 (4.7) 4(2.9)
Less 4 million won 42 (24.6) 33 (23.8)
Monthilgc:;?eh"ld 4~6 million won 70 (40.9) 55 (39.6) 0.160 0.923
Above 6 million won 59 (34.5) 51 (36.7)
Less 10 thousand won 57 (33.3) 58 (41.7)
Weekly pocket 10~20 thousand won 59 (34.5) 43 (30.9) 6.374 0.095
money 20~30 thousand won 39 (22.8) 29 (20.9) ’ ’
Above 30 thousand won 16 (9.4) 9 (6.5)
Table 3. Daily caffeine intake by general characteristics (mg/d)
Variable Boys (n=171) F P-value Girls (n=139) F P-value
First 38.7676.73" 10.23+15.81
Grade Second 47.784+94.06 0.326 0.722 47.59+180.73 1.678 0.191
Third 37.394+49.90 52.48+100.52
Nuclear 42.41+£77.15 34.34+122.76
Family Large 56.56+86.41 44.61+92.59
type Single-parent 11.60+22.63 0.616 0.606 83.01+180.11 0.342 0.795
Other 31.03+43.34 17.32+11.51
Monthly Less 4 million won 39.17+110.75 26.21+53.52
household 4~6 million won 41.17+67.47 0.030 0.970 26.53+59.99 0.814 0.445
income Above 6 million won 42.90+48.08 53.83+186.70
Weekly Less 10 thousand won 20.72+24.31° 16.87+30.68"
10~20 thousand won 52.15£102.76" : 19.17+39.88" -
ff:lf:yt 20~30 thousand won 284742066" 2936 003 305747463 176 0002

Above 30 thousand won 60.88+88.71°

133.77+295.63"

"Data was expressed as meanﬂ:SD
Significantly different at "P<0.05 and " P<0.01, respectively.
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1 kg b7 B 7H) 28 F(mg/ke/d)& 74 S+
AE 8N S A AaE Table 4ol A A 8FA
ot Hat ZHEl AR Fetd o] A 41.27 mg, %
A 36.47 mgollem =5Al 1 kg O}T 7H| Q1 ’\H]%k
1848 0.696 mg, F3HA 0.651 mgl = YElRT ©E
I} of sy o] b TRl AnlEF Fholl o)A ]l Apol=
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a El—a— ojo] W& ‘o YA EF(3.89 mg)', ‘AHF(2.50

, 7FEF7(1.01 mg), ‘otol=AHF(0.27 mg), ‘&
:’%‘ET(O 24 mg) w2 YERd v, o A& ‘2FF(1.50
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Table 4. Caffeinated food consumption patterns

ol

o

of,

Daily caffeine intake (mg/d)

F t ; t P-val
ood category Boys (n=171) Girls (n=139) vaue
Coffees 18.95+36.81" 26.28+115.18 -0.721 0.472
Canned coffee 6.77+13.97 2.43+10.28 3.148" 0.002
Coffee mixes 6.13+13.25 3.8149.54 1.785 0.075
Americano-style coffee 6.06+18.90 20.04+112.82 -1.445 0.151
Teas 2.50+11.96 1.50+£2.98 0.954 0.341
Carbonated soft drinks 14.29+22.77 5.85+14.71 3.944" 0.000
Energy drinks 3.89+15.71 1.28+7.90 1.902 0.058
Hot Six 2.17+8.57 0.70+4.65 1.925 0.055
Red Bull 1.72+7.46 0.58+3.91 1.736 0.084
Processed milks 1.01+1.37 0.83+1.19 1.244 0.215
Chocolates 0.24+0.36 0.33+0.36 2317 0.021
Confectionaries 0.13+0.20 0.14+0.20 -0.703 0.482
Ice creams 0.27+0.40 0.27+0.36 0.077 0.939
Total 41.27+74.81 36.47+121.97 0.426 0.670
Daily caffeine intake (mg/kg/d)
F t . t P-val
ood category Boys (n=171) Girls (n=139) vaue
Coffees 0.296+0.569 0.487+2.009 -1.085 0.280
Teas 0.039+0.196 0.030+0.060 0.512 0.609
Carbonated soft drinks 0.229+0.361 0.121+0.308 2.839" 0.005
Energy drinks 0.062+0.252 0.028+0.171 1.416 0.158
Processed milks 0.017+0.023 0.018+0.025 -0.259 0.796
Chocolates 0.004+0.006 0.007+0.007 3,782 0.000
Confectionaries 0.002+0.003 0.003+0.004 -1.915 0.056
Ice creams 0.004+0.006 0.005+0.007 -1.301 0.194
Total 0.651+1.177 0.696+2.177 -0.231 0.817
"Data was expressed as meaniSD
Significantly different at P<0.05, "P<0.01, and "~ P<0.001, respectively.
0.004 mg, ©J4 0.007 mg, /X0.001) Z5FolA & Ao o Hig RHA(24), 16419 221 F3ta ) o A2 26.2
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(0.696 mg/kg)S e o A= KFDA(20,21)9F
European Food Safety Authority(EFSA, 2.5 mg/kg/d B
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Table 5. Multiple regression analysis of daily total caffeine intake by each caffeinated food group

Boys (n=171) Non standardized coefficient Standardized / P-value

Food category B Standard error coefficient

Coffees 1.000 0.001 0.492 1,767.863" 0.000

Teas 0.999 0.002 0.159 601.001"" 0.000

Carbonated soft drinks 1.001 0.001 0.302 976.971"" 0.000

Energy drinks 1.006 0.001 0211 697.202 0.000

Processed milks 1.067 0.016 0.020 66.125"" 0.000

Chocolates 0.979 0.066 0.005 14.932" 0.000

Confectionaries 1.133 0.149 0.003 7.585"" 0.000

Ice creams 1.032 0.059 0.006 17.427° 0.000

Constant value -0.009 0.019 -0.489 0.626

R’=1, F=3,581,886.644" ", P-value=0.000
Girls (n=139) Non standardized coefficient Standardized / P-value

Food category B Standard error coefficient

Coffees 1.000 0.000 0.944 10,928.936™" 0.000

Teas 1.009 0.004 0.025 242.030™" 0.000

Carbonated soft drinks 1.005 0.001 0.120 1,052.718 0.000

Energy drinks 1.003 0.002 0.065 647.740 0.000

Processed milks 1.008 0.012 0.010 81.606 0.000

Chocolates 1.047 0.031 0.003 34291 0.000

Confectionaries 0.978 0.053 0.002 18.322" 0.000

Ice creams 1.052 0.038 0.003 27.848 0.000

Constant value 0.001 0.015 0.074 0.941

R’=1, F=19,482,392.050 , P-value=0.000

Significantly different at o

A& A A( 6)&% 52919 1S5S ez 3 Hl & ‘BB R/} U A 2R &7 Btktia
7H & S5l ﬂ%?‘f& 28] o] ek A A = 3k wbd, oSt e ThE-f-9F Ao 4nvF B kﬁh
S & FHuQl AH| o EH?E T AYFIF B R tH(/X0.05). A8k H2dA7day e 2efd =4 4
2 Aoz et ‘AT {9 F8AVIE T2 AP o M= a5 stae] At T2 Feao] skl ujs) g
(FHFs gy AFske Aoz Yelgton H3 552 g ASEFY 4R B HoE HaEe](/X0.05)(28) #
o] FLolA'7F 7H BWotow attgo 2 S &) $§) A Aol FARE A S YElAY v=re) 13~17A4 F
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Table 6. Classification of daily caffeine intake level

ol
o

2,
of,

Caffeine intake level Boys (n=171) Girls (n=139) e P-value
Normal group 165 (96.5)1) 131 (94.2)
Excess group 6(3.5) 8 (5.8) 0.897 0414
. Normal group (n=296) )
Variables Boys (n=165) Girls (n=131) t or y P-value
Daily caffeine intake (mg/d) 30.36+32.23” 15.68+23.39 4535 0.000
<50 132 (80.0) 121 (92.4)
50~100 26 (15.8) 8(6.1) 8.999 0.011
>100 7(4.2) 2(1.5)
Daily caffeine intake (mg/kg/d) 0.48+0.51 0.310.46 2.919" 0.004
<1.0 141 (85.5) 122 (93.1)
1.0~1.5 19 (11.5) 2(1.5) 11.717 0.003
>1.5 5(3.0) 7(5.3)
. Excess group (n=14)
Variables Boys (n=6) Girls (n=8)
Daily caffeine intake (mg/d) 341.35+£210.24 376.82+£377.71
<200 2(33.3) 3(37.5)
200~400 2(33.3) 3(37.5)
>400 2(33.3) 2 (25.0)
Daily caffeine intake (mg/kg/d) 5.3843.29 6.96+6.47
2.5~5 4 (66.7) 4 (50.0)
>5 2(33.3) 4 (50.0)

1)Data was expressed as frequency (percentage).
?Data was expressed as meanﬂ:SD
Significantly different at "P<0.05, "P<0.01, and "~ P<0.001,
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