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Abstract

Objective: Previous studies in Western populations have linked caffeine intake
with health status. While detailed dietary assessment studies in these populations
have shown that the main contributors to caffeine intake are coffee and tea, the
wide consumption of Japanese and Chinese teas in Japan suggests that sources of
intake in Japan may differ from those in Western populations. Among these teas,
moreover, caffeine content varies widely among the different forms consumed
(brewed, canned or bottled), suggesting the need for detailed dietary assessment
in estimating intake in Japanese populations. Here, because a caffeine compo-
sition database or data obtained from detailed dietary assessment have not been
available, we developed a database for caffeine content in Japanese foods and
beverages, and then used it to estimate intake in a Japanese population.
Design: The caffeine food composition database was developed using analytic
values from the literature, 16 d weighed diet records were collected, and caffeine
intake was estimated from the 16 d weighed diet records.
Setting: Four areas in Japan, Osaka (Osaka City), Okinawa (Ginowan City),
Nagano (Matsumoto City) and Tottori (Kurayoshi City), between November 2002
and September 2003.
Subjects: Two hundred and thirty Japanese adults aged 30–69 years.
Results: Mean caffeine intake was 256?2 mg/d for women and 268?3 mg/d for men.
The major contributors to intake were Japanese and Chinese teas and coffee (47 %
each). Caffeine intake above 400 mg/d, suggested in reviews to possibly have
negative health effects, was seen in 11 % of women and 15 % of men.
Conclusions: In this Japanese population, caffeine intake was comparable to the
estimated values reported in Western populations.
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Caffeine, 1,3,7-trimethylxanthine, occurs naturally in the

leaves, seeds and fruits of more than sixty plants,

including coffee beans and tea leaves, and has long been

consumed in the form of coffee, black tea, green tea and

cocoa(1,2). Caffeine is also used as an additive in products

such as energy drinks, soft drinks and sweets(1–3). Caf-

feine appears to have stimulatory effects, particularly on

the central nervous system, via its activity as an adenosine

receptor antagonist(2,4–6). Although findings are not con-

sistent, high caffeine intake has been associated with

adverse health outcomes, including high blood pressure,

osteoporosis and spontaneous abortion(5–7). Moderate

intake has also been associated with several health ben-

efits, including the prevention of type 2 diabetes and
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Parkinson’s disease(6). Further, a long-term increase in

caffeine intake was associated with a smaller weight

gain(8). Reviews on the effect of caffeine intake on health

status in 2003 and 2006 concluded that while moderate

intake among adults (up to 400mg/d) may have no nega-

tive effect on health status, women of reproductive age

should limit intake to below 300mg/d(5,6) or 4?6mg/kg

body weight per d(5). Several committees, including the

European Union Scientific Committee on Food (1999) and

Health Canada (2003), have advised women of reproduc-

tive age to keep caffeine intake below 300mg/d(9,10).

Recently, the UK Food Standards Agency (2008) decreased

its recommended limit from 300 to 200mg/d(11).

Several Western studies of caffeine intake among

individuals which used detailed dietary assessment

methods (e.g. 24 h recall and diet record) reported mean

estimated intakes ranging from 173?9 to 490?0 mg/d (1?9

to 7?0 mg/kg body weight per d)(1,12–15), obtained mainly

from coffee(1,13–15) or black tea(1,12). In Japan, in contrast,

the main beverages both at and between meals are

Japanese and Chinese teas, including green tea and

oolong tea(16,17), suggesting that sources and amounts of

caffeine intake may differ from those in Western popu-

lations. In addition, caffeine content in the different forms

of beverages consumed in Japan (brewed, canned or

polyethylene terephthalate (PET)-bottled) are reported to

vary widely(16,18–39), further emphasizing the need for

detailed dietary assessment among Japanese populations.

Although any investigation into the effects of caffeine on

the health status of specific populations should begin

with the estimation of caffeine intake in that population,

data on the caffeine intake of individuals estimated by

detailed diet assessment methods in Japan are lacking.

Here, we developed a caffeine database which con-

sidered the types and forms of both beverages and foods,

and then estimated caffeine intake among a Japanese

population using 16 d weighed diet records (DR).

Methods

Development of a caffeine database

Data sources and number of beverage and food items

We developed a caffeine database which accounted for

important caffeine-containing beverages and foods in var-

ious forms, as follows. First, we searched the PubMed, CiNii,

Medical Online Library and Ichushi Web databases for

English and Japanese papers reporting analyses of the caf-

feine content of beverages and foods conducted in Japan.

We reviewed the abstracts and reference lists of all relevant

articles and selected articles which assessed the caffeine

contents in beverages and foods in Japan (n 53). We

included data in the Standard Tables of Food Composition

in Japan(16) as one of the references. We then selected

reports which assessed caffeine content by HPLC and gave

sufficient explanation of the assessment methods used.

This process identified twenty-three reports(16,18–39) for

consideration in the development of the present database.

Using the data in the reports, we then created the

database, as follows. Since the Standard Tables of Food

Composition in Japan(16) is considered to cover major

beverages and foods consumed in Japan (n 1976), we first

selected beverages and foods made with plant varieties

possibly containing caffeine(1–3,5,6,40) from items in the

Standard Tables of Food Composition in Japan(16) (n 26).

However, these tables include coffee, black tea, and

Japanese and Chinese teas in dry and brewed forms only;

given the wide variation in caffeine contents in different

forms of beverages (brewed, canned or PET-bottled) in

Japan(16,18–39), we also added beverages in canned or

PET-bottled forms (n 23). We then added other beverages

and foods made with plant varieties possibly containing

caffeine and reported in the DR but not shown in the

tables (n 6). As supplemental information, we also added

other items whose caffeine values were provided in the

analytic reports but which were not listed in the DR or

tables (n 25). In total, we covered eighty items (fifty-nine

beverages and twenty-one foods).

Determination of caffeine content for eighty beverages

and foods

Caffeine values in the analytic data were standardized to

milligrams per 100 grams (mg/100 g)(16). For several

reports which assessed content in brewed coffee, brewed

Japanese and Chinese teas, or canned or PET-bottled

beverages as milligrams per 100 millilitres (mg/100 ml),

we compared caffeine contents in mg/100 ml and mg/

100 g using the ESHA Food Processor SQL, obtained

approximate conversion factors (e.g. 0?96 for canned or

PET-bottled black tea with lemon, 1?002 for brewed cof-

fee, 1?001 for brewed Japanese and Chinese teas, and

1?04 for canned or PET-bottled cola), and converted them

to mg/100 g.

We then considered a strategy to determine the caffeine

content of individual items. Several reports analysed the

same type of beverages and foods using the same method

but provided different mean values. For these, we applied

the following guidelines, with determination done in a

two-step process, as follows.

1. Step 1: Assigning analytic values reported in the

literature.

(a) When only one report existed and this report

analysed the caffeine content in a single example

of a beverage or food only, this value was selected

(n 13).

(b) When multiple reports existed, we calculated the

mean value by weighting the number of items

analysed in each report (n 57). For example, four

reports analysed canned or PET-bottled black tea

(n 33) and showed mean values per 100g of 13?4mg

(n 5)(18), 13?5mg (n 5)(28), 17?0mg (n 19)(29) and
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14?6mg (n 4)(39). The weighted mean value of thirty-

three samples (15?6mg/100g) was thus selected as

the value for canned or PET-bottled black tea (i.e.

13?4 3 5/33 1 13?5 3 5/33 1 17?0 3 19/33 1 14?6 3

4/33). Some reports did not indicate the number of

samples analysed(16,19); these were excluded when

calculating the mean from multiple reports since

the calculation of mean required the number of

samples be known.

2. Step 2: Assigning analytic value of a similar beverage

or food within the same category.

When a caffeine value for specific beverages or

foods could not be obtained using Step 1 but the

analytic value of a similar item was available, that

value was assigned (n 10). The value for canned or

bottled sencha was assigned to canned or bottled

kamairicha, bancha and tamaryokucha; that for

the dry type of hojicha was assigned to the dry

type of genmaicha; that for the dry type of bancha

was assigned to the dry type of blend Japanese and

Chinese tea; that for the brewed type of bancha

was assigned to the brewed type of blend Japanese

and Chinese tea; that for the canned or bottled

type of oolong tea was assigned to the canned or

bottled type of pu-erh tea; that for pure cocoa

powder was assigned to that for milk cocoa

powder; that for soda was assigned to fruit-

flavoured soda; and that for chocolate cake was

assigned to coffee cake.

Caffeine values were determined using either Step 1 or

2 for all eighty items. A summary of the caffeine content

of beverages and foods as well as the definitions of some

beverages are shown in Table 1.

Estimation of caffeine intake among a Japanese

population

Study population

The study was conducted between November 2002 and

September 2003 in four areas in Japan: Osaka (Osaka

City), Okinawa (Ginowan City), Nagano (Matsumoto

City) and Tottori (Kurayoshi City). In each area, we first

recruited apparently healthy women aged 30–69 years

who were living with and willing to participate with their

husbands, without consideration to the husband’s age.

Our recruitment strategy was to obtain eight women for

each 10-year age stratum (30–39 years, 40–49 years, 50–59

years and 60–69 years). Group orientations were held

prior to the study at which the study purpose and pro-

tocol were explained. Written informed consent was

obtained from each subject. Body height was measured to

the nearest 0?1 cm with the subject standing without

shoes. Body weight in light indoor clothes was measured

to the nearest 0?1 kg. BMI was calculated as body weight

(kg) divided by the square of body height (m). A total of

121 women and 121 men completed the study protocol.

For analyses, a woman whose body weight was mistyped

in the database and men aged ,30 or .69 years (n 11)

were excluded, leaving 120 women and 110 men aged

30–69 years in the analyses.

Diet records

Subjects completed a 4 d weighed DR, comprising four

non-consecutive days, four times, once in each season, at

intervals of approximately 3 months (DR1 in November

and December 2002 (autumn), DR2 in February 2003

(winter), DR3 in May 2003 (spring) and DR4 in August

and September 2003 (summer)). Each set of four

recording days consisted of one weekend day and three

weekdays. Details of the diet record procedure are pro-

vided elsewhere(41). Briefly, during the orientation ses-

sion, registered dietitians gave the subjects both written

and verbal instructions on how to keep the DR, provided

recording sheets and a digital scale, and asked the sub-

jects to record and weigh all beverages and foods con-

sumed on each recording day. All collected records were

checked by trained registered dietitians in the respective

local centre and then again in the study centre.

A total of 1318 beverage and food items appeared in

the DR. Energy intake was estimated based on the esti-

mated intakes of all items and the Standard Tables of

Food Composition in Japan(16). Caffeine intake was esti-

mated based on the database created in the present study.

In the DR, information on brand names was not

required, so we were unable to differentiate brewed

beverages made at outlets from those made at home.

Caffeine content of some brewed beverages at outlets

might have been higher than those made at home(12).

Because information was available on whether beverages

were self-prepared or purchased as well as whether they

were consumed at food service establishments, we dif-

ferentiated beverages and foods of various forms as fol-

lows. We considered beverages which were reported as

self-prepared or consumed at food service establishments

to be brewed types. For example, when subjects reported

that they self-prepared green tea or drank green tea at a

restaurant, we used the food code for brewed green tea.

We considered purchased beverages as of the canned or

bottled types. For example, when a subject reported that

they purchased green tea, we used a food code for a

canned or bottled green tea. In addition, for purchased

beverages and foods containing other main ingredients

(e.g. café au lait, black tea with milk, ice cream, cake, and

cookies and snacks), we used food codes created in the

present study (no subjects cooked caffeine-containing

foods themselves). For example, when a subject reported

drinking 100 g of canned black tea with milk (e.g. 90 g

black tea and 10 g milk), we used a food code for canned

black tea with milk rather than a code for brewed black

tea and for milk, but when a subject reported drinking

100 g brewed black tea with milk, we calculated the

caffeine intake from 90 g of black tea.
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Table 1 Caffeine content of beverages and foods and contribution (%) of each source to caffeine intake* of 230 Japanese subjects-

Contribution (%)**

Item Report Sample
Caffeine content (mg/100 g) Women (n 120) Men (n 110)

Source code-

-

Stepy (n) (n)|| Meanz Range of mean Mean SD Mean SD

Coffee 46?7 29?7 47?1 31?6
1. Black, brewed 16045 1B 3 18 69?9 44?9–92?3 25?8 26?3 21?2 24?8
2. Black, can/bottle – 1B 4 77 53?0 32?2–92?0 1?8 4?4 4?0 9?4
3. Iced black, can/bottle – 1B 1 2 91?6 – 0?9 3?8 2?1 10?7
4. Decaffeinated black, brewed – 1B 1 5 2?6 – – –
5. Instant, dry 16046 1B 4 15 3158?0 2090?0–4780?0 16?5 21?2 14?8 21?4
6. Decaffeinated instant, dry – 1B 1 5 0?8 – – –
7. Café au lait, can/bottle – 1A 1 1 44?3 – 0?06 0?401 0?2 1?11
8. Coffee beverage, can/bottle – 1B 1 8 35?2 – 1?6 5?5 4?8 11?1

Coffee-flavoured beverage 0?2 1?2 0?5 1?8
9. Milk coffee, can/bottle 13007 1B 2 16 16?7 1?5–32?1 0?2 1?1 0?4 1?7

10. Soyamilk coffee, can/bottle – 1A 1 1 24?0 – 0?02 0?25 0?04 0?38
Black tea 4?3 9?1 3?0 7?0
11. Straight, dry leaf 16043 1B 6 63 3216?0 1680?0–5060?0 0?01 0?12 –
12. Straight, brewed 16044 1A 4 19 28?1 15?0–49?0 3?6 7?9 2?4 6?0
13. Straight, can/bottle – 1B 4 33 15?6 11?1–19?2 0?2 1?1 0?2 0?7
14. Milk added, can/bottle – 1B 2 12 22?1 14?1–38?5 0?4 3?7 0?3 2?3
15. Lemon added, can/bottle – 1B 1 6 12?5 – 0?05 0?23 0?05 0?35
16. Apple-flavoured, can/bottle – 1B 1 2 8?9 – – –
17. Herbal tea, can/bottle – 1B 1 2 5?9 – – –
Japanese and Chinese teas 47?1 30?3 47?4 31?1
18. Gyokuro, high-grade green, non-fermented, steamed, dry leaf 16033 1B 3 19 3527?9 3100?0–3750?0 0?2 2?9 0?5 5?5
19. Gyokuro, high-grade green, non-fermented, steamed, brewed 16034 1A 1 1 99?0 – 0?6 3?4 0?7 3?4
20. Gyokuro, high-grade green, non-fermented, steamed, can/bottle – 1B 1 2 18?2 – – 0?01 0?13
21. Maccha, finely ground green, non-fermented, steamed, dry powder 16035 1B 5 29 3357?1 2745?0–4170?0 1?5 6?6 0?6 2?6
22. Maccha, finely ground green, non-fermented, steamed, can/bottle – 1A 1 1 7?5 – – –
23. Sencha, common grade green, non-fermented, steamed, dry leaf 16036 1B 12 118 2753?8 1745?0–4660?0 0?1 0?5 0?1 0?9
24. Sencha, common grade green, non-fermented, steamed, brewed 16037 1B 6 27 52?2 22?5–70?0 31?2 30?0 30?3 30?2
25. Sencha, common grade green, non-fermented, steamed, can/bottle – 1B 3 15 13?2 9?3–20?1 1?1 4?8 1?9 4?1
26. Kamairicha, Chinese-type green, non-fermented, pan-fired, dry leaf – 1B 3 26 3034?6 2590?0–3660?0 – –
27. Kamairicha, Chinese-type green, non-fermented, pan-fired, brewed 16038 1A 1 1 10?0 – 0?1 0?4 –
28. Kamairicha, Chinese-type green, non-fermented, pan-fired, can/bottle – 2 – – 13?2 – – –
29. Bancha, coarse leaf green, non-fermented, steamed, dry leaf – 1B 3 21 1577?1 864?0–2050?0 – –
30. Bancha, coarse leaf green, non-fermented, steamed, brewed 16039 1A 1 1 10?0 – 3?1 6?6 4?0 9?3
31. Bancha, coarse leaf green, non-fermented, steamed, can/bottle – 2 – – 13?2 – – –
32. Hojicha, a mixture of sencha and bancha, non-fermented, steamed, dry leaf – 1B 4 18 1830?8 1673?0–2330?0 – –
33. Hojicha, a mixture of sencha and bancha, non-fermented, steamed, brewed 16040 1B 2 4 15?1 13?3–45?0 2?5 9?5 2?3 8?7
34. Hojicha, a mixture of sencha and bancha, non-fermented, steamed, can/bottle – 1A 1 1 17?4 – 0?1 0?6 0?1 0?5
35. Genmaicha, a mixture of brown rice and sencha and bancha, non-fermented,

steamed and roasted, dry leaf
– 2 – – 1830?8 – – –

36. Genmaicha, a mixture of brown rice and sencha and bancha, non-fermented,
steamed and roasted, brewed

16041 1B 1 2 6?0 – 0?6 1?5 0?4 1?6

37. Genmaicha, a mixture of brown rice and sencha and bancha, non-fermented,
steamed and roasted, can/bottle

– 1B 1 2 6?3 – 0?02 0?12 0?06 0?27
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Table 1 Continued

Contribution (%)**

Item Report Sample
Caffeine content (mg/100 g) Women (n 120) Men (n 110)

Source code-

-

Stepy (n) (n)|| Meanz Range of mean Mean SD Mean SD

38. Oolong, Chinese blue, semi-fermented, dry leaf – 1B 5 23 2583?3 1960?0–4100?0 – –
39. Oolong, Chinese blue, semi-fermented, brewed 16042 1B 3 20 25?6 17?4–35?1 5?3 12?8 5?1 13?7
40. Oolong, Chinese blue, semi-fermented, can/bottle – 1B 4 31 17?4 7?9–26?3 0?6 1?9 1?0 2?7
41. Mugicha, roasted barley, brewed 16055 1A 1 1 0 – 0 0
42. Mugicha, roasted barley, can/bottle – 1B 1 3 0 – 0 0
43. Tamaryokucha, green, non-fermented, steamed, dry leaf – 1B 3 27 2963?3 2600?0–3310?0 – –
44. Tamaryokucha, green, non-fermented, steamed, brewed – 1A 1 1 49?9 – – –
45. Tamaryokucha, green, non-fermented, steamed, can/bottle – 2 – – 13?2 – – –
46. Blend, mixture of Japanese and Chinese, dry leaf – 2 – – 1577?1 – – –
47. Blend, mixture of Japanese and Chinese, brewed – 2 – – 10?0 – – –
48. Blend, mixture of Japanese and Chinese, can/bottle – 1B 1 10 4?9 – 0?01 0?04 0?01 0?04
49. Pu-erh, Chinese black, post-fermented, dry leaf – 1B 3 11 2709?5 2551?0–3550?0 – –
50. Pu-erh, Chinese black, post-fermented, brewed – 1B 2 2 28?5 – – –
51. Pu-erh, Chinese black, post-fermented, can/bottle – 2 – – 17?4 – – –
Cocoa 0?2 0?5 0?1 0?5
52. Pure cocoa, powder 16048 1B 2 5 129?0 10?0–185?0 0?02 0?08 0?02 0?13
53. Milk cocoa, powder 16049 2 – – 129?0 – 0?2 0?5 0?1 0?5
54. Milk cocoa, brewed – 1B 1 3 8?8 – – –
55. Milk cocoa, can/bottle – 1B 2 4 1?8 1?3–3?6 0?001 0?010 0?003 0?030
Soft drinks 0?8 2?3 1?5 2?9
56. Fruit-flavoured soda, can/bottle 16052 2 – – 10?1 – 0?1 0?3 0?3 0?7
57. Cola, can/bottle 16053 1B 2 7 11?5 10?1–20?7 0?3 1?5 0?4 1?0
58. Soda, can/bottle 16054 1B 2 16 10?1 9?9–12?7 0?4 1?4 0?8 2?1
59. Energy drinks, bottle – 1B 1 17 72?2 – 0?1 0?8 0?2 1?0
Sweets (mg/100 g) 0?5 0?7 0?3 0?7
60. White chocolate 15115 1B 2 4 10?5 0–42?0 – –
61. Milk chocolate 15116 1B 4 52 50?8 6?7–61?0 0?4 0?7 0?3 0?6
62. Chocolate cake – 1B 2 7 14?2 8?7–15?8 0?007 0?050 0?001 0?013
63. Coffee cake – 2 – – 14?2 – 0?0008 0?0092 0?0003 0?0039
64. Chocolate jelly – 1A 1 1 0 – 0 0
65. Coffee jelly 15088 1B 2 8 28?9 28?8–29?0 0?06 0?21 0?02 0?16
66. Maccha jelly – 1B 1 5 20?2 – – –
67. Black tea jelly – 1A 1 1 37?0 – – –
68. Chocolate cookies and biscuits 15114 1B 3 54 16?2 5?1–18?0 0?04 0?13 0?02 0?08
69. Maccha cookies and biscuits – 1B 1 5 21?6 – – –
70. Chocolate ice cream – 1B 2 10 12?0 1?5–12?0 0?003 0?026 0?005 0?053
71. Coffee ice cream – 1B 2 3 40?0 28?4–40?0 – –
72. Maccha ice cream – 1B 2 9 44?9 29?0–57?7 0?003 0?038 0?014 0?146
73. Coffee candies – 1B 2 24 54?2 32?9–63?0 – –
74. Japanese tea candies – 1B 2 8 7?3 0?3–19?0 – –
75. Black tea candies – 1B 1 5 7?9 – – –
76. Chewing gum 15118 1B 3 19 104?3 0–843?0 0?005 0?021 0?007 0?048
77. Maccha-flavoured Senbei, Japanese snack – 1B 1 10 79?3 – – –
78. Maccha-flavoured Yokan, Japanese sweets – 1B 1 10 8?7 – – –

C
affe

in
e

in
tak

e
am

o
n
g

Jap
an

e
se

ad
u
lts

6
6
7

https://doi.org/10.1017/S1368980009992023 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1368980009992023


Statistical analyses

All statistical analyses were performed for women and men

separately using the SAS statistical software package version

9?1 (SAS Institute Inc., Cary, NC, USA). We categorized the

subjects into four age groups (30–39 years, 40–49 years,

50–59 years and 60–69 years). Further, we analysed caffeine

intake of the subjects according to BMI (kg/m2). Because no

significant seasonal variation in caffeine intake was

observed (data not shown), all analyses were performed

using the 16d mean dietary intake of the subjects.

Results

Mean BMI was 22?3kg/m2, ranging from 17?8kg/m2 to

31?3kg/m2 for women; and 23?8kg/m2, ranging from

17?4kg/m2 to 30?9kg/m2 for men. Mean energy intake was

7732kJ/d, ranging from 4795kJ/d to 12552kJ/d for women;

and 10025kJ/d, ranging from 5929kJ/d to 17334kJ/d for

men. Mean caffeine intake was 256?2mg/d (4?9mg/kg body

weight per d), ranging from 35?3mg/d to 821?7mg/d for

women; and 268?3mg/d (4?1mg/kg body weight per d),

ranging from 35?7mg/d to 1290?1mg/d for men.

Table 1 shows the contribution (%) of beverages and

foods to caffeine intake in the diet of Japanese subjects.

The major contributors to caffeine intake were Japanese

and Chinese teas (women: 47?1 %; men: 47?4 %) and

coffee (women: 46?7 %; men: 47?1 %).

Table 2 shows caffeine intake by age. The 60–69 years

group showed the highest intake of caffeine and caffeine

from Japanese and Chinese teas. Caffeine intake from

coffee was highest among the 40–49 years group in

women and the 30–39 years group in men, while that

from black tea was highest among the 30–39 years group

in women and 60–69 years group in men.

Table 3 shows caffeine intake by tertile of BMI. For

women, subjects in the second tertile (mean BMI:

22?0 kg/m2) showed the highest intake of caffeine, caf-

feine from Japanese and Chinese teas and that from cof-

fee, followed by those in the third tertile (mean BMI:

25?6 kg/m2). In contrast, caffeine from black tea was the

highest among those in the third tertile, followed by those in

the first tertile (mean BMI: 19?4kg/m2). For men, subjects in

the third tertile (mean BMI: 26?9kg/m2) showed the highest

intake of caffeine and caffeine from black tea, followed by

those in the first tertile (mean BMI: 20?6kg/m2). In contrast,

caffeine from Japanese and Chinese teas was the highest

among the subjects in the first tertile, followed by those in

the third tertile, and that from coffee was the highest among

those in the third tertile, followed by those in the second

tertile (mean BMI: 23?9kg/m2).

Distribution of caffeine intake is shown in Table 4.

Intake in 11 % of women and 15 % of men was greater

than 400mg/d, the maximum recommended level suggested

to have no negative health effects in review studies(5,6).
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(around reproductive age) was more than 200 mg/d, the

maximum recommended level for women of reproduc-

tive age issued by the UK Food Standards Agency(11).

Discussion

To our knowledge, this is the first study to estimate caf-

feine intake in an Asian population using a detailed diet

assessment method (i.e. DR). Although several previous

studies in Western countries estimated intake in indivi-

duals using detailed diet assessment methods(1,12–15),

some(1,12,15) of these estimated intake from a few bev-

erages only (i.e. coffee, black tea and soft drinks) and/or

chocolate. In the present study, we developed a com-

prehensive caffeine database which considered bev-

erages in various forms and foods. We found that

mean caffeine intake among the Japanese subjects in the

Table 2 Energy and caffeine intake* of 230 Japanese subjects according to age group

30–39 years 40–49 years 50–59 years 60–69 years Total

Mean SD Mean SD Mean SD Mean SD Mean SD

Women (n 28) (n 29) (n 32) (n 31) (n 120)
Energy (kJ/d) 7845 1577 7577 1205 7749 908 7761 1155 7732 1209
Caffeine (mg/d) 212?9 127?7 236?3 91?3 269?8 132?4 299?8 170?8 256?2 132?8

From Japanese and Chinese teas 91?6 74?2 73?8 65?7 119?4 105?9 221?6 157?3 128?3 121?5
From coffee 99?6 96?6 148?7 100?6 140?1 101?5 71?0 46?3 114?9 93?4
From black tea 16?0 31?5 9?2 17?8 8?1 13?6 4?9 8?3 9?4 19?5

Men (n 21) (n 32) (n 28) (n 29) (n 110)
Energy (kJ/d) 9498 1548 10 498 2180 10 272 1615 9891 1510 10 025 1787
Caffeine (mg/d) 226?5 165?3 257?2 116?9 285?6 241?4 294?3 165?8 268?3 176?2

From Japanese and Chinese teas 58?3 52?5 98?9 82?1 143?5 215?0 215?5 149?1 133?2 151?1
From coffee 151?7 138?8 146?9 117?3 137?6 110?7 65?1 65?2 123?9 113?3
From black tea 7?6 12?7 5?1 11?4 2?1 3?6 10?8 23?3 6?3 14?8

*Assessed by 16 d weighed diet records.

Table 3 Caffeine intake* of 230 Japanese subjects according to tertile of BMI

T1 T2 T3

Mean SD Mean SD Mean SD

Women (n 39) (n 41) (n 40)
BMI (kg/m2) 19?4 0?8 22?0 0?8 25?6 1?9

Range (kg/m2) 17?8–20?5 20?7–23?3 23?5–31?3
Caffeine (mg/d) 229?3 113?2 290?9 152?8 246?8 123?7

From Japanese and Chinese teas 107?9 85?1 127?1 92?9 109?0 102?4
From coffee 107?8 85?4 153?4 158?8 122?5 104?6
From black tea 10?0 15?6 6?7 14?7 11?4 26?3

Men (n 37) (n 36) (n 37)
BMI (kg/m2) 20?6 1?5 23?9 0?7 26?9 1?4

Range (kg/m2) 17?4–22?6 22?7–25?0 25?2–30?9
Caffeine (mg/d) 266?6 152?1 255?9 211?3 282?2 164?6

From Japanese and Chinese teas 140?2 116?6 104?4 86?9 126?5 131?5
From coffee 114?9 99?7 142?5 194?1 142?6 148?5
From black tea 6?1 12?6 5?4 17?3 7?4 14?6

*Assessed by 16 d weighed diet records.

Table 4 Distribution of caffeine intake* among 230 Japanese subjects according to age group

30–39 years 40–49 years 50–59 years 60–69 years Total

n % n % n % n % n %

Women (n 28) (n 29) (n 32) (n 31) (n 120)
35–199 mg/d 15 53?6 10 34?5 9 28?1 8 25?8 42 35?0
200–399 mg/d 11 39?3 18 62?1 18 56?3 18 58?1 65 54?1
400–822 mg/d 2 7?1 1 3?4 5 15?6 5 16?1 13 10?8

Men (n 21) (n 32) (n 28) (n 29) (n 110)
35–199 mg/d 13 61?9 15 46?9 11 39?3 8 27?6 47 42?7
200–399 mg/d 6 28?6 13 40?6 12 42?9 15 51?7 46 41?8
400–822 mg/d 2 9?5 4 12?5 5 17?8 6 20?7 17 15?4

*Assessed by 16 d weighed diet records.
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present study was 256?2 mg/d (4?9 mg/kg body weight

per d) for women and 268?3 mg/d (4?1 mg/kg body

weight per d) for men. The major contributors to intake

were Japanese and Chinese teas and coffee.

Mean caffeine intake in several previous Western stu-

dies which assessed intake using detailed diet assessment

methods (e.g. 24 h recall and diet record) ranged from

173?9 to 490?0 mg/d (1?9 to 7?0 mg/kg body weight per

d)(1,12–15). Thus, caffeine intake in this Japanese popula-

tion was comparable to the estimated intake in Western

populations. Some discrepant estimates among studies

may be attributable to differences in populations and

dietary habits. Another reason may be that different

databases comprising different analytical values were

used. Moreover, the number of items (beverages only or

beverages and foods) and sources of caffeine intake in

the databases varied among studies. Coffee contributed

the largest part(1,13–15) of intake in most of the previous

studies in Western populations (e.g. 71 % to 86 %)(13–15),

with the exception of UK women, whose largest source

was black tea (43 %), followed by coffee (17 %) and

confections (17%)(12). Among a US population, soft drinks

were the second largest source (16%) after coffee (71%),

while confections contributed only a small part (1?7%)(14).

In contrast, Japanese and Chinese teas and coffee were the

largest sources of intake among subjects in the present

study, and black tea and soft drinks contributed only a small

part (women: 4?3% and 0?8%; men: 3?0% and 1?5%,

respectively). Regarding the form of beverages, canned and

PET-bottled beverages contributed 8% of caffeine intake in

women and 17% in men, suggesting that future studies of

associations between caffeine intake and health status in

Japanese populations may be better to differentiate the

various forms of beverages.

In some previous Western studies with detailed diet

assessments which examined caffeine intake and sources

according to age group, results differed among popula-

tions(1,14,15). In a US population aged .20 years, the

50–64 years group showed the highest caffeine intake,

whereas coffee and black tea intake peaked in the 25–34

years group(1). A second US population aged .18 years

showed the highest caffeine and black tea intake in the

35–54 years group, but highest coffee intake in the 35–54

years group in women and the 55–64 years group in

men(14). In a Danish population aged .20 years, caffeine

and coffee intake was highest in the 35–49 years group

whereas black tea intake peaked in the 25–34 years

group(1); while in an Icelandic population aged 15–80

years, coffee intake was highest in the 40–59 years group,

while black tea intake peaked in the 60–80 years

group(15). In our study, caffeine intake was highest in the

60–69 years group, and thus different to these Western

populations, whereas coffee intake was higher among

the younger age groups and thus consistent with them.

The high caffeine intake of older age groups may be

explained by their high intake of Japanese and Chinese

teas. Japanese and Chinese teas are traditionally con-

sumed both at meals and with snacks in Japan, and such

dietary habits may be more pronounced among older

populations.

According to tertile of BMI, caffeine intake of women

was the highest in the second tertile and that of men was

the highest in the third tertile (Table 3). Data of caffeine

intake according to BMI are not available from the previous

studies with detailed diet assessments. To our knowledge,

the only available observational evidence is a cohort study

in American adults, which assessed caffeine intake of the

subjects using a semi-quantitative FFQ(8). The study found

an increase in caffeine intake was associated with a smaller

weight gain. Since moderate caffeine intake has been

suggested to be effective to prevent type 2 diabetes(6) and

weight gain is a major factor of type 2 diabetes, more stu-

dies examining the association of caffeine intake with

obesity measures are needed.

Several limitations of the present study should be

mentioned. Although our caffeine composition database

considered various types and forms of beverages and

foods, these do not represent the total number of bev-

erage and food products on the market. Further, analytic

caffeine values were not available for all types of bev-

erages and foods. However, the contribution to intake of

items whose values were assigned from similar items was

0?3 % in women and 0?4 % in men, suggesting that the

influence of such values on our results was likely negli-

gible. Also, plant varieties, fermentation methods of tea

leaves, analytical methods and preparation (brewing)

methods for beverages, such as the length of infusion,

cup size and temperature, might also have produced

errors(1). Moreover, since the DR was not designed solely

for the estimation of caffeine intake and did not enquire

about brand names, we were unable to differentiate

brewed coffee made at home from that made at coffee

outlets. Although we considered any kind of tea and

coffee served at a food service establishment as of the

brewed type, some establishments might have offered

canned or PET-bottled beverages. Further, although we

asked the subjects to report all beverages and foods in the

DR in detail, some subjects may not have differentiated

similar items, such as canned black coffee and canned

coffee beverages. In addition, although decaffeinated

coffee did not appear in the DR and is not commonly

consumed in Japan, we cannot exclude the possibility

that some subjects had decaffeinated coffee. Never-

theless, we ensured that we obtained all relevant data

from sources with suitably clear and comprehensive

assessment methodologies, and then carefully conducted

matching processes to maximize database reliability. The

use of DR allows detailed assessment of the dietary intake

of individuals; however, since energy intake (a surrogate

measure of overall dietary intake) in older age groups did

not tend to be lower than that in younger age groups,

our results for caffeine intake by age group should be
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interpreted with caution. Given that total energy expen-

diture should be lower in older than younger age

groups(42) and that under-reporting is a common problem

even in self-reported weighed DR(43), the present study

may be biased by under-reporting among younger age

groups, which would in turn mean the underestimation of

caffeine intake among younger age groups. Nevertheless,

we found that caffeine intake from Japanese and Chinese

teas in the 60–69 years age group was more than double

that in the 30–39 years group, suggesting that the high

caffeine intake from Japanese and Chinese teas among

the older age groups cannot be explained by under-

reporting by younger age groups alone. Finally, our

subjects were not a representative sample of the general

Japanese population but volunteers, who may have been

more nutritionally conscious than others who did not

participate. Our results may thus not be generalizable to

the entire Japanese population.

Although mean caffeine intake in our present Japanese

adults was within the maximum level recommended in

reviews to have no negative health effects (400 mg/d)(5,6),

11 % of women and 15 % of men consumed more than

400 mg/d. Following the UK Food Standards Agency’s

recent renewal of advice to women of reproductive age to

limit intake below 200 mg/d, caffeine intake in this

population is now also of concern. In our subjects, 56 %

of women aged 31–49 years (around reproductive age)

consumed more than 200 mg/d, but given the possibility

of underestimation by younger age groups, the propor-

tion of young women with an intake above 200 mg/d and

of all subjects with an intake above 400 mg/d may be

higher than our estimates. Currently, no recommended

level is provided in Japan. Further research targeting

women of reproductive age is warranted.

In conclusion, caffeine intake in this Japanese popu-

lation was comparable to the estimated values reported in

Western populations. Also, the caffeine database devel-

oped in the present study may be a valuable tool in future

studies of the association between caffeine intake and

health status among Japanese populations.
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