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Abstract

Objective: To compare the relative validity of food group intakes derived from a
comprehensive self-administered diet history questionnaire (DHQ) and a brief-
type DHQ (BDHQ) developed for the assessment of Japanese diets during the
previous month using semi-weighed dietary records (DR) as a reference method.
Design: Between November 2002 and September 2003, a 4 d DR (covering four
non-consecutive days), a DHQ (150-item semi-quantitative questionnaire) and a
BDHQ (fifty-eight-item fixed-portion-type questionnaire) were completed four
times (once per season) at 3-month intervals.
Setting: Three areas in Japan: Osaka, Nagano and Tottori.
Subjects: Ninety-two Japanese women aged 31–69 years and ninety-two Japanese
men aged 32–76 years.
Results: Median food group intakes were estimated well for approximately half
of the food groups. No statistically significant differences were noted between a
16 d DR and the first DHQ (DHQ1) or between the DR and the first BDHQ
(BDHQ1) in fifteen (44 %) and fifteen (52 %) food items for women and in
fourteen (41 %) and sixteen (55 %) food items for men, respectively, indicating
that both questionnaires estimated median values reasonably well. Median
Spearman’s correlation coefficients with the DR were 0?43 (range: 20?09 to 0?77)
for DHQ1 and 0?44 (range: 0?14 to 0?82) for BDHQ1 in women, with respective
values of 0?44 (range: 0?08 to 0?87) and 0?48 (range: 0?22 to 0?83) in men,
indicating reasonable ranking ability. Similar results were observed for mean
values of the four DHQ and BDHQ.
Conclusions: In terms of food intake estimates, both the DHQ and the BDHQ
showed reasonable validity.

Keywords
Diet history questionnaire

Food group intake
Relative validity

Japanese

The value of human nutritional studies is largely depen-

dent on the accuracy of the dietary information used. In

particular, many epidemiological studies are evaluated by

the accuracy of their assessment of an individual’s habi-

tual diet. Long-term dietary habits are often assessed

using dietary questionnaires(1); however, given that food

culture and dietary habits vary by country, these need to

be developed specifically for each country(2). In addition,

because dietary questionnaires do not necessarily esti-

mate true food intake, their validity needs to be eval-

uated. The most common way to do this is to assess actual

intakes for a limited number of days using dietary records

and a 24 h dietary recall(1–3).

Sasaki et al.(4) developed a comprehensive self-

administered diet history questionnaire (DHQ) that uses

both food frequency methodology (consumption fre-

quency and portion size) and diet history methodology

(e.g. assessment of cooking methods and staple foods for

each meal separately) to estimate the dietary intakes of

150 food and beverage items. This DHQ has been vali-

dated using the dietary record(4), 24 h urine(5), serum(6)

and doubly labelled water(7) methods, and has been used
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in many epidemiological studies(8–12). However, although

useful for epidemiological research, the DHQ takes about

45–60 min to answer, as a result of which shorter dietary

assessment tools have been sought.

Recently, the DHQ was shortened to a brief-type self-

administered DHQ (BDHQ) that requires approximately

15–20 min to answer. To our knowledge, however, the

validity of the DHQ and BDHQ has not been compared.

Further, although some studies have compared the

validity of the long and short versions of the same

questionnaire regarding nutrient intakes(13–15), no study

has compared these in terms of food group intakes. Such

information would aid in the selection of questionnaires

that meet the requirements of the particular study design

and information needed.

In the present study, we compared the relative validity

of food group intakes derived from the DHQ and BDHQ

among healthy men and women in Japan against 16 d

semi-weighed dietary records (DR).

Methods

Participants

The present study was conducted in three areas in Japan,

namely Osaka (urban), Nagano (rural inland) and Tottori

(rural coastal), in consideration of survey feasibility and

potential regional differences in food availability and

dietary habits. From each area we recruited apparently

healthy women aged 30–69 years who were willing to

participate with a co-habitating husband, such that each

of the 10-year age class strata (30–39, 40–49, 50–59 and

60–69 years) had eight women, without consideration of

the age of men. Thus, a total of ninety-six women and

ninety-six men were invited. None of the participants was

a dietitian, nor were any of them currently receiving (or

had recently received) dietary counselling from a doctor

or dietitian, nor did they have a history of educational

hospitalization for diabetes or nutritional education from

a dietitian. Before the study, group orientations were held

at which the study purpose and protocol were explained.

Written informed consent was obtained from each partici-

pant. A total of ninety-two women aged 31–69 years and

ninety-two men aged 32–76 years completed four 4d DR,

as well as four DHQ and BDHQ, once in each season, and

were included in the present analysis. Body height and

weight were measured to the nearest 0?1 cm and 0?1kg,

respectively, with participants wearing light clothing and no

shoes. BMI was calculated as body weight in kilograms

divided by the square of height in metres (kg/m2).

Four 4 d semi-weighed dietary records

Between November 2002 and September 2003, the

participants completed a 4 d DR (covering four non-

consecutive days) four times, once in each season, at

intervals of approximately 3 months, namely November

and December 2002 (autumn), February 2003 (winter),

May 2003 (spring) and August and September 2003

(summer; Fig. 1). Each of the four recording days con-

sisted of one weekend day and three weekdays. During

the orientation session, local staff, who were registered

dietitians, provided written and verbal instructions on

how to maintain the dietary records and also provided the

participants with a sample of a completed record. Each

couple was given recording sheets and a digital scale

(model KD-173, Tanita, Tokyo, Japan; 62 g precision for

0–250 g and 64 g precision for 251–1000 g), instructed on

how to assign weights for each food and drink and asked

to record and assign weights for all food and drinks

consumed on the recording day. When assigning weights

was difficult (e.g. eating out), they were instructed to

record the size and quantity of food eaten using house-

hold measures in as much detail as possible. For each

recording day, the participants were asked to fax the

completed forms to the local staff, who reviewed the

forms and where necessary asked the participants to add

to or modify the record by telephone or fax. In some cases,

the responses were handed over directly to the staff.

All collected records were checked by trained dietitians

at each local centre and then at the data centre for dietary

records. The coding of records and the conversion of

other measurements of quantities into grams were per-

formed by trained dietitians at the survey centre in

accordance with uniform procedures. A total of 1299 food

and beverage items appeared in the dietary records.

Self-administered diet history questionnaire

The participants answered the DHQ four times, once in

each season, at intervals of approximately 3 months from

November 2002 to September 2003 (Fig. 1). In each sea-

son, the DHQ was answered approximately 2 d before the

start of the dietary recording period. Responses to the

DHQ were checked at least twice for completeness by

dietitians. When missing answers or logical errors were

identified, the participants were asked to complete the

questions again.

The DHQ is a sixteen-page semi-quantitative ques-

tionnaire that assesses dietary habits during the previous

month. Participants are required to answer the questions

themselves in principle; however, if self-completion is

Autumn Winter Spring Summer
November– February 2003 May 2003 August–

September 2003December 2002

4 d DR 4 d DR 4 d DR 4 d DR

BDHQ BDHQ BDHQ BDHQ

DHQDHQDHQDHQ

Fig. 1 Schedule for the present validation study (DR, semi-
weighed dietary record; DHQ, self-administered diet history
questionnaire; BDHQ, brief-type DHQ)
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difficult, they are advised to seek help from the person

who usually prepares their meals. The DHQ consists of

the following seven sections: (i) general dietary beha-

viour, including preference for seasonings; (ii) usual

cooking methods for fish and shellfish, meat, eggs and

vegetables; (iii) consumption frequency and amount of

six alcoholic beverages; (iv) consumption frequency and

semi-quantitative portion size of selected food and non-

alcoholic beverage items; (v) type, frequency and quan-

tity of dietary supplements; (vi) consumption frequency

and semi-quantitative portion size of staple foods (rice,

other grains, noodles, bread and other wheat products),

soup for noodles and miso (fermented soyabean paste)

soup, assessed for each eating occasion (breakfast, lunch,

dinner and snacks) separately, with questions on the size

of the bowl or cup usually used for rice and miso soup;

and (vii) open-ended items for foods consumed more

than once weekly but not appearing in the DHQ. The

food and beverage items were selected as foods com-

monly consumed in Japan, mainly from a food list used in

the National Nutrition Survey of Japan, whereas standard

portion sizes and sizes of bowls and cups for rice and

miso soup were derived mainly from several recipe books

for Japanese dishes(4).

Estimates of dietary intake for a total of 150 food and

beverage items were calculated using an ad hoc computer

algorithm (including weighting factors) for the DHQ in

accordance with the following procedures. For most items

(145 items listed in sections 3, 4 and 6), dietary intake

was calculated on the basis of the reported consumption

frequency and portion size according to a semi-quantitative

food frequency methodology. Dietary intakes of the

remaining five items (four seasonings used during cooking

and soya sauce) were estimated according to a diet history

method, using the qualitative information in sections 1 and

2 and the quantitative information in section 4. Information

on dietary supplements (section 5) and data from the open-

ended questionnaire items (section 7) were not used in the

calculation of dietary intake.

For men, intakes of foods categorized as meat, fish and

shellfish, and eggs were calculated as the product of the

reported consumption frequency and portion size multi-

plied by a factor of 1?2 for the following reasons(16). First,

standard portion sizes in the DHQ may be generally those

for women, because the recipe books for Japanese dishes

from which the standard portion sizes were derived

generally show sizes for women, and also because the

DHQ was originally developed for women(4). Second, the

possibility of gender differences in portion size is likely to

be higher for foods used for the main dish (such as meat,

fish and shellfish, and eggs) than for other foods(17).

Finally, intakes of meat, fish and shellfish, and eggs (and

rice), but not of other foods, are generally higher in men

than in women in Japan(18). Possible gender differences

in rice portion size were accounted for by the question on

rice bowl or cup size.

Brief-type self-administered diet history

questionnaire

All participants were asked to complete the BDHQ at the

same time as they completed the DHQ, in the order of

BDHQ before DHQ (Fig. 1). Responses to the BDHQ

were checked in the same way as those for the DHQ.

The BDHQ is a four-page structured self-administered

questionnaire. Although participants are requested to

answer the BDHQ themselves in principle, as for the DHQ,

if self-completion is difficult, they are advised to seek help

from the person who usually prepares their meals. The

BDHQ assesses dietary habits during the preceding month,

and consists of the following five sections: (i) intake fre-

quency of forty-six food and non-alcoholic beverage items;

(ii) daily intake of rice, including type of rice (refined or

unrefined, etc), and miso soup; (iii) frequency of drinking

alcoholic beverages and amount per drink for five alcoholic

beverages; (iv) usual cooking methods; and (v) general

dietary behaviour. Most food and beverage items were

selected from the food list of the DHQ as those that are very

commonly consumed in Japan, with some modifications

using a food list used in the National Health and Nutrition

Survey of Japan as additional information(4,18). Standard

portion sizes, and adult sizes of bowls for rice and cups for

miso soup, were derived from several recipe books for

Japanese dishes.

Estimates of dietary intake for fifty-eight food and

beverage items were calculated using an ad hoc computer

algorithm (including weighting factors) for the BDHQ

according to the following procedures: for most items

(forty-six items listed in section 1), dietary intake was

calculated on the basis of the reported intake or drinking

frequency and the fixed portion size. Because the recipe

books from which the standard portion sizes were

derived generally showed portion sizes for women, they

were used for women. Because no such information was

obtained for men, the standard portion sizes for women

were multiplied by 1?14 for men in consideration of the

estimated energy requirement for men and women and

on the basis of additional unpublished information on

the differential intakes of rice and main dishes by sex. On

the basis of a previous study that reported differential

under-reporting of food intakes by food items(17), as

well as on the basis of other unpublished observations,

portion sizes were weighted by 1?15 for chicken, pork

and beef, squid, octopus, shrimp and clam, canned tuna,

oily fish, non-oily fish, tofu and eleven vegetable items,

including mushroom and seaweed; by 1?1 for eggs; and

by 1?4 for potatoes. For rice and miso from miso soup,

dietary intakes were calculated on the basis of the

reported number of bowls of rice and cups of miso soup

per day and the standard portion sizes of men and

women separately. For five alcoholic beverages, dietary

intakes were calculated on the basis of the reported

drinking frequency and fixed portion size. Considering

the possibility of over-reporting in a previous study(17),
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the reported drinking frequency was weighted by 0?75

for all five alcoholic beverages. Dietary intakes of three

food items usually added during cooking, namely salt, oil

and sugar, were estimated according to the diet history

method using the qualitative information in sections

4 and 5, together with the food intakes calculated above.

Intakes of table salt and salt-containing seasoning at

the table, such as soya sauce and soup consumed with

noodles, were estimated from answers to the corre-

sponding qualitative questions in section 5.

Statistical analysis

All statistical analyses were conducted for women and

men separately using the SAS statistical software package

version 9?1 (SAS Institute Inc., Cary, NC, USA). We also

conducted the analysis described below for each of

the three areas separately (data not shown). Because the

results were similar not only to each other but also to the

result derived from all three areas combined, we show

only the combined group result.

Intakes of energy were estimated on the basis of the

intakes of food items obtained using the DR or with the

respective questionnaire and the corresponding food

composition list in the Standard Tables of Food Composi-

tion in Japan(19). In the previous validation study of the

DHQ, the correlation coefficients of nutrient intakes

between the DR and DHQ improved when energy-adjusted

values, rather than crude values, were used(4). Therefore,

energy-adjusted values were calculated using the density

method, which involved computing the amount of each

food group consumed daily per 10MJ of daily energy

intake. We assessed the relative validity of the DHQ and

BDHQ in terms of the ability to estimate median values of

food intake and the ability to rank the individuals in a

population according to food intake. The ability to estimate

represented values was evaluated by comparing median

intakes, and ranking ability was evaluated using Spear-

man’s correlation coefficients. We examined the relative

validity of food group intakes derived from the first DHQ

(DHQ1) and the first BDHQ (BDHQ1) by comparison with

those from the four 4d DR. Although the reference period

differed between the DHQ1 or BDHQ1 (previous month

in autumn) and the 4d DR conducted in each season

(which can be considered as representative of habitual

intake during the year), we intended to examine whether a

single DHQ or BDHQ for dietary habits during the previous

month can represent habitual dietary intakes over a longer

period (e.g. several months or 1 year). In addition, the

mean values of the four DHQ and BDHQ (mDHQ and

mBDHQ) were also examined using the same method as

above to match the evaluation period with that of the DR.

The food groups used in the present study are shown

in Table 1. Food group intakes are presented as medians

and interquartile ranges for DR, DHQ1, BDHQ1, mDHQ

and mBDHQ. Statistically significant differences in food

group intakes between the two questionnaires and the

DR were determined using the Wilcoxon signed-rank test

using two-sided values, with P , 0?05 considered to indi-

cate a significant difference from the DR. Spearman’s cor-

relation coefficients between the DR and DHQ1, BDHQ1,

mDHQ or mBDHQ were then calculated. We used these

non-parametric tests as they require no assumption of data

following a particular parametric distribution, such as the

Gaussian, while remaining robust against single gross out-

liers. Correlation coefficients obtained from the DHQ and

BDHQ were compared using the Meng–Rosental–Rubin

method to compare overlapping correlation coefficients(20).

Tested correlation coefficient pairs were considered to be

statistically different when Z . 1?96, with a significance

level of 5%. In addition, agreement for food group intakes

between the DR and the questionnaire at the individual

level was examined using Bland–Altman plots(21). We

plotted the food intake difference between the DR and

the questionnaire against mean values noted in the DR and

the questionnaire for typical primary components of a

Japanese diet, including rice, total vegetables and fish and

shellfish. The limits of agreement were set as 1?96 times the

standard deviation of the difference.

Results

Characteristics of participants have been reported else-

where(16). The mean ages of women and men were 49?6

(SD 11?4) and 52?8 (SD 12?1) years, respectively. The mean

estimated daily energy intakes for women were 7809 (SD

1144) kJ with the DR, 8000 (SD 1538) kJ with the DHQ1,

7364 (SD 1747) kJ with the BDHQ1, 7859 (SD 1387) kJ with

the mDHQ and 7139 (SD 1396) kJ with the mBDHQ. The

corresponding values for men were 9953 (SD 1788), 9606

(SD 2409), 9237 (SD 2443), 9785 (SD 2053) and 9252 (SD

2028) kJ, respectively.

Medians and interquartile ranges of energy-adjusted

food group intakes derived from the DR, DHQ and

BDHQ are shown in Table 2 for women and in Table 3 for

men. These values were estimated well by the DHQ1 and

BDHQ1 for about half of the food groups. No significant

differences between the DR and the DHQ1 or between

the DR and the BDHQ1 were observed in fifteen (44 %)

and fifteen (52 %) foods for women and in fourteen

(41 %) and sixteen (55 %) foods for men, respectively. For

food group intakes estimated by mDHQ and mBDHQ, no

significant differences between the DR and the mDHQ or

between the DR and the mBDHQ were observed in twelve

(35%) and sixteen (55%) foods for women, or in eleven

(32%) and fourteen (48%) foods for men, respectively.

Spearman’s correlation coefficients between energy-

adjusted food group intakes estimated by the DR and

questionnaires are shown in Table 4. Median correlation

values for women were 0?43 (range: 20?09 to 0?77) for

DHQ1 and 0?44 (range: 0?14 to 0?82) for BDHQ1, with

respective values of 0?44 (range: 0?08 to 0?87) and 0?48
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Table 1 Definitions of food groups

Food item-

Food group DHQ BDHQ

Cereals
Rice Well-milled rice; well-milled rice mixed with barley; well-milled rice with

germ; half-milled rice; 70 % milled rice; brown rice (n 6)
Rice (n 1)

Noodles Japanese noodles (buckwheat and Japanese wheat noodles); instant
noodles; Chinese noodles; spaghetti (n 4)

Buckwheat noodles; Japanese wheat noodles; instant noodles and
Chinese noodles; spaghetti and macaroni (n 4)

Bread White bread; butter roll; croissant (n 3) Breads (including white bread and Japanese bread with a
sweet filling; n 1)

Other grain products Pizza; Japanese-style pancakes; cornflakes (n 3) –-

-

Nuts and pulses
Nuts Peanuts; other nuts (n 2) –
Pulses Tofu (i.e. soyabean curd); tofu products; natto (i.e. fermented soyabeans);

boiled beans; miso as seasoning; miso for miso soup (n 6)
Tofu (i.e. soyabean curd) and tofu products; natto (i.e. fermented

soyabeans); miso for miso soup (n 3)
Potatoes French fries; potatoes; sweet potatoes, yams and taro; konnyaku (i.e. devil’s

tongue jelly; n 4)
Potatoes (all varieties; n 1)

Sugar and confectioneries
Sugar Jam and marmalade; sugar for coffee and black tea; sugar used during

cooking (n 3)
Sugar for coffee and black tea; sugar used during cooking (n 2)

Confectioneries Japanese bread with a sweet filling; doughnuts; pancakes; potato chips; rice
crackers; snacks made from wheat flour; Japanese sweets with azuki
beans; Japanese sweets without azuki beans; cakes; cookies and biscuits;
chocolates; candies, caramels and chewing gum; jellies; ice cream (regular);
ice cream (premium); ice cream (unspecified varieties; n 16)

Rice crackers, rice cakes and Japanese-style pancakes; Japanese
sweets; cakes, cookies and biscuits; ice cream (n 4)

Fats and oils
Fats Butter (n 1) –
Oils Margarine; mayonnaise; salad dressing; oil used during cooking (n 4) Mayonnaise and salad dressing; oil used during cooking (n 2)

Fruits Raisins; canned fruit; oranges; bananas; apples; strawberries; grapes;
peaches; pears; persimmons; kiwi fruit; melons; watermelons (n 13)

Citrus fruit including oranges; strawberries, persimmons and kiwi
fruit; other fruits (n 3)

Total vegetables
Green and yellow vegetables Carrots; pumpkins; tomatoes; green peppers; broccoli; green leafy

vegetables (n 6)
Carrots and pumpkins; tomatoes, tomato ketchup, boiled tomato and

stewed tomato; green leafy vegetables including broccoli (n 3)
Other vegetables Cabbage; cucumbers; lettuce; Chinese cabbage; bean sprouts; radishes;

onions; cauliflower; eggplants; burdock; lotus root (n 11)
Raw vegetables used in salad (cabbage and lettuce); cabbage and

Chinese cabbage; radishes and turnips; other root vegetables
(onions, burdock and lotus root; n 4)

Pickled vegetables Salted pickled plums; other salted pickles (n 2) Salted green and yellow vegetable pickles; other salted vegetable
pickles (excluding salted pickled plum; n 2)

Mushrooms Mushrooms (n 1) Mushrooms (all varieties; n 1)
Seaweeds Wakame and hijiki seaweed; laver (i.e. dried, edible seaweed; n 2) Seaweeds (all varieties; n 1)

Alcoholic beverages Beer; sake; shochu; shochu mixed with water or a carbonated beverage;
whiskey; wine (n 6)

Beer; sake; shochu and shochu mixed with water or a carbonated
beverage; whiskey; wine (n 5)

Non-alcoholic beverages
Fruit and vegetable juice Fruit juice (100 %); tomato juice; vegetable juice (n 3) Fruit juice and vegetable juice (100 %; n 1)
Green, black and oolong tea

Green tea Green, barley and oolong tea (including other Chinese tea; n 1) Green tea (n 1)
Black tea Black tea (n 1) Black and oolong tea (including other Chinese tea; n 1)

Coffee Coffee (n 1) Coffee (n 1)
Soft drinks Lactic acid bacteria beverages; fruit juice excluding 100 % juice; cocoa; cola

and sugar-sweetened soft drinks (including sports drinks); sugar-free soft
drinks and diet cola; nutritional supplement drinks (n 6)

Cola and sweetened soft drinks (including sports drinks; n 1)
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(range: 0?21 to 0?83) for men. The correlation coefficients

between DR and DHQ1 differed with statistical significance

from values between DR and BDHQ1 for some food

groups. No statistically significant differences in coefficient

values were noted for other food groups. Correlation coef-

ficients of most food groups between the DR and the

mDHQ and between the DR and the mBDHQ were

improved compared with the respective DHQ1 and BDHQ1

values for both men and women. Median correlation values

for women were 0?52 (range: 0?09–0?87) for mDHQ and

0?54 (range: 0?18–0?87) for mBDHQ, with respective values

of 0?59 (range: 0?05–0?91) and 0?55 (range: 0?26–0?90) for

men. The correlation coefficients between DR and mDHQ

differed with statistical significance from values between

DR and mBDHQ for several food groups. No statistically

significant differences in coefficient values were noted

for other food groups. DHQ and BDHQ thus showed

comparable correlations for food group intakes.

The Bland–Altman plots for rice, total vegetables and

fish and shellfish for both DHQ1 and BDHQ1 are illu-

strated in Fig. 2. In general, examination at group level

showed moderate agreement, but poor agreement at

individual levels. Similar results were observed in mDHQ

and mBDHQ (data not shown).

Discussion

We examined the relative validity of food group intakes

estimated by the DHQ and BDHQ, which were devel-

oped to assess dietary habits in Japanese populations,

using a 16d DR as reference. Compared with the DR, both

DHQ1 and BDHQ1, as well as mDHQ and mBDHQ,

estimated intakes well for about half of the food groups.

Thus, in terms of the ability to estimate the representing

value, these questionnaires were relatively useful. Correla-

tion coefficient values were .0?40 for many food groups,

showing that DHQ and BDHQ had reasonable ranking

ability. Further, correlation coefficients between DR and

DHQ1 and between DR and BDHQ1 did not differ with

statistical significance for most food groups, nor were

statistically significant differences noted between values for

DR and mDHQ and between those of DR and mBDHQ.

Thus, the DHQ and BDHQ showed similar ranking ability

in terms of food intake estimates. Although the correlation

coefficients of mDHQ and mBDHQ were higher than

those of DHQ1 and BDHQ1, even DHQ1 and BDHQ1 had

reasonable validity for food group intakes. On the basis of

these results, we determined that DHQ and BDHQ were

valid at the group level, although Bland–Altman plots

showed poor agreement at the individual level. However,

the differences may be too small to be of practical impor-

tance, at least in some situations.

In their review of dietary assessment questionnaires

validated in Japan, Wakai(22) reported correlation coeffi-

cients between the DR and questionnaires by food group,T
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Table 2 Comparison of energy-adjusted food group intakes (g/10 MJ) estimated using a 16 d DR, DHQ1 and mDHQ and BDHQ1 and mBDHQ among ninety-two women

DR DHQ1 BDHQ1 mDHQ mBDHQ

Food (g/10 MJ) Median IQR Median IQR Median IQR Median IQR Median IQR

Cereals 512?6 456?6–565?2 494?5 423?6–580?8 516?5 420?2–614?5 504?5 440?7–570?3 526?2* 460?6–597?8
Rice 358?2 285?0–418?5 368?4 283?9–465?3 404?0*** 284?5–500?2 382?5** 297?9–453?6 400?5*** 319?7–501?0
Noodles 76?1 51?3–120?3 64?7* 33?2–98?6 55?0*** 40?4–79?5 70?0 46?6–104?7 70?2* 49?3–90?3
Bread 42?5 22?0–72?0 26?6*** 13?8–57?0 39?8 23?9–74?4 30?6*** 19?0–53?0 39?5 25?2–80?4
Other grain products 16?4 8?6–25?8 10?1** 0?0–21?8 – – 11?1*** 4?2–19?3 – –

Nuts and pulses 86?0 63?1–115?7 72?5*** 47?2–96?9 – – 73?0*** 53?7–93?0 – –
Nuts 2?5 1?1–4?4 0?0*** 0?0–1?5 – – 1?1*** 0?3–2?6 – –
Pulses 83?1 59?2–112?8 70?7** 46?4–94?0 111?6** 65?2–139?3 72?4*** 51?7–90?2 99?2** 71?6–124?0

Potatoes 76?0 55?9–100?0 54?3*** 28?9–83?5 77?7 55?2–120?5 42?8*** 28?2–62?2 74?5 48?9–96?2
Sugar and confectioneries 77?8 52?9–97?0 88?9*** 60?1–116?3 77?4 50?3–106?8 97?9*** 72?6–125?1 86?9*** 66?2–113?1

Sugar 11?3 7?7–16?7 15?4*** 12?4–23?1 6?9*** 5?4–11?6 16?0*** 13?4–20?9 6?5*** 4?2–12?1
Confectioneries 61?4 42?4–83?3 68?7 40?8–96?2 68?2** 42?4–100?4 76?9*** 53?1–99?8 77?0*** 57?1–102?1

Fat and oil 22?1 16?9–26?2 27?3*** 20?2–33?6 – – 27?8*** 21?7–33?7 – –
Fat 1?1 0?5–1?9 0?0*** 0?0–0?8 – – 0?4*** 0?0–0?8 – –
Oil 20?2 15?4–25?0 26?5*** 19?2–33?1 19?4 13?4–25?8 27?2*** 21?6–32?6 21?4 16?7–24?6

Fruits 141?4 93?3–194?6 174?6*** 109?6–267?2 169?5*** 107?2–245?4 134?2 99?9–208?8 142?2 90?3–195?9
Total vegetables 360?6 290?1–468?7 306?2** 237?3–409?6 422?5** 297?2–534?6 306?3*** 252?7–388?2 381?9 293?2–470?8

Green and yellow vegetables 115?3 85?8–157?3 81?2*** 60?1–132?7 117?8 80?8–174?3 98?1** 73?8–141?6 121?9 89?3–169?2
Other vegetables 177?2 149?9–231?6 145?1*** 111?9–195?7 221?6*** 158?3–278?3 138?9*** 111?9–169?7 192?2 144?2–227?1
Pickled vegetables 22?1 10?3–34?5 22?1* 7?9–37?6 22?0 8?5–39?9 21?3* 8?4–39?0 18?9 10?5–35?4
Mushrooms 13?0 7?4–21?2 17?6* 7?6–27?8 16?6** 7?0–26?2 14?4 9?5–20?6 14?3 8?2–22?4
Seaweeds 14?4 10?4–22?8 16?0 7?0–29?5 17?7 8?9–33?6 18?1 10?8–24?5 18?4 12?8–30?0

Alcoholic beverages 11?1 3?4–77?3 0?0* 0?0–71?3 7?5*** 0?0–75?9 16?1 0?0–89?2 10?5** 0?0–78?2
Non-alcoholic beverages 940?7 748?2–1217?2 1073?3 744?3–1413?6 862?4 670?9–1200?7 1095?0** 807?8–1353?1 912?2 789?3–1137?2

Fruit and vegetable juice 3?6 0?0–24?0 0?0 0?0–25?6 13?6 0?0–23?5 11?6*** 0?0–52?4 19?2*** 5?1–62?3
Green, black and oolong tea- 611?1 413?4–803?1 647?5 463?7–891?5 526?7*** 181?6–690?0 645?9 491?8–928?0 546?9*** 303?0–725?6

Green tea 327?4 155?4–588?6 – – 410?4 90?4–620?6 – – 394?3 136?4–609?3
Black tea 12?0 0?0–45?2 0?0 0?0–29?1 – – 15?2 0?0–48?4 – –
Green and oolong tea 563?3 385?3–786?7 559?0 424?5–845?8 – – 606?8 418?7–888?2 – –
Black and oolong tea 176?2 63?6–368?1 – – 23?9*** 11?6–110?1 – – 65?0*** 21?1–211?8

Coffee 261?1 118?0–387?8 259?3 90?0–543?8 330?0** 141?7–547?3 303?1 123?1–495?3 314?5** 144?5–535?3
Soft drinks 19?8 4?8–43?1 12?9 0?0–67?4 0?0*** 0?0–20?5 29?4** 6?1–75?1 16?0 5?1–41?7

Fish and shellfish 99?7 73?4–129?5 86?4 64?4–129?1 105?3 71?1–140?4 91?4* 72?3–113?0 109?7** 80?5–150?6
Meat 68?6 53?2–94?9 66?8 44?6–91?0 78?2 43?3–106?8 70?5 49?8–93?3 81?7 55?7–100?5
Eggs 45?3 34?3–61?7 43?5 25?3–64?1 47?1 32?3–71?4 44?0 29?4–57?3 51?6 36?5–68?6
Dairy products 182?1 100?4–275?3 189?5 106?3–291?9 180?7 111?0–248?4 204?5** 128?1–290?7 180?0 130?6–247?5

DR, semi-weighed dietary records; DHQ, self-administered diet history questionnaire; DHQ1, first DHQ; mDHQ, mean of four DHQ; BDHQ1, first brief-type DHQ; mBDHQ, mean of four BDHQ; IQR, interquartile range.
Significantly different from the DR at *P , 0?05, **P , 0?01 and ***P , 0?001 (Wilcoxon signed-rank test).
-In the DHQ, the following two items are available: ‘green and oolong tea’ and ‘black tea’, whereas in the BDHQ, the following two items are available: ‘green tea’ and ‘black and oolong tea’.
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Table 3 Comparison of energy-adjusted food group intakes (g/10 MJ) estimated using a 16 d DR, DHQ1 and mDHQ and BDHQ1 and mBDHQ among ninety-two men

DR DHQ1 BDHQ1 mDHQ mBDHQ

Food (g/10 MJ) Median IQR Median IQR Median IQR Median IQR Median IQR

Cereals 550?3 502?9–620?1 551?9 471?9–686?6 561?1 456?8–670?3 551?5 491?9–643?1 572?2 478?6–651?6
Rice 398?6 353?4–504?9 456?8* 349?8–562?6 425?5* 341?4–568?1 434?7*** 342?4–519?3 429?2* 361?4–526?7
Noodles 74?8 48?1–108?9 63?4 30?1–105?8 65?1 38?7–104?6 67?9 39?1–102?7 75?5 56?6–107?8
Bread 32?0 10?6–58?9 25?5* 11?4–47?0 33?8* 12?9–74?7 29?2** 11?6–43?4 36?7** 21?6–64?8
Other grain products 15?2 10?0–23?2 7?3*** 0?0–17?0 – – 8?1*** 1?7–15?5 – –

Nuts and pulses 65?6 48?0–87?1 56?1*** 35?4–78?0 – – 56?4*** 39?0–78?5 – –
Nuts 2?0 1?0–4?5 0?0*** 0?0–2?2 – – 1?5*** 0?4–3?0 – –
Pulses 62?5 46?6–85?1 54?8** 34?0–76?3 95?3*** 55?0–120?1 55?6*** 37?6–72?4 85?6*** 61?2–108?0

Potatoes 69?9 49?4–91?3 32?9*** 18?0–63?8 61?5 24?0–92?1 33?5*** 19?6–44?0 56?5* 38?2–83?8
Sugar and confectioneries 42?3 28?4–66?2 62?3*** 41?6–80?4 54?3** 30?4–81?8 69?0*** 52?8–92?1 62?0*** 34?7–85?0

Sugar 9?7 6?5–13?7 12?9*** 10?0–21?0 6?6* 4?5–13?8 12?9*** 10?2–18?3 6?5*** 4?1–12?0
Confectioneries 32?2 16?2–55?6 46?7*** 29?5–63?1 44?0*** 23?1–71?7 56?7*** 38?8–77?5 55?2*** 26?2–76?2

Fat and oil 19?3 15?3–25?3 22?9** 16?5–28?8 – – 24?6*** 18?8–29?3 – –
Fat 1?0 0?4–1?8 0?0*** 0?0–0?4 – – 0?2*** 0?0–0?6 – –
Oil 18?0 14?3–23?7 22?4*** 16?5–28?6 18?2 12?1–25?9 24?0*** 18?6–28?7 19?6 15?5–24?3

Fruits 90?8 40?0–130?0 119?5** 54?1–185?3 112?4*** 64?3–202?5 90?5 51?1–142?0 92?3 49?4–143?0
Total vegetables 301?5 246?5–380?6 223?5*** 152?6–297?5 326?0 221?4–444?4 223?1*** 167?8–283?6 288?7 240?0–392?4

Green and yellow vegetables 93?5 71?2–118?7 62?0*** 39?2–93?3 90?5 53?5–152?2 74?2*** 49?5–95?2 92?7 70?3–141?5
Other vegetables 155?1 126?8–189?9 111?9*** 80?7–151?8 164?8 103?4–240?1 98?1*** 82?1–132?5 153?0 114?8–196?0
Pickled vegetables 17?1 9?0–35?7 14?5 6?6–29?9 21?6 5?2–40?1 15?3 8?1–33?8 19?1 9?1–36?2
Mushrooms 10?6 5?5–17?7 10?0 5?1–18?6 13?0** 6?6–22?3 9?3 5?1–16?0 11?2 6?2–17?8
Seaweeds 11?9 9?4–16?8 9?7 5?1–20?3 12?0 5?5–24?3 12?8 6?5–19?8 14?2** 9?2–22?2

Alcoholic beverages 167?7 40?5–415?2 207?4 51?7–462?6 197?6 41?6–415?3 244?1** 82?1–466?5 222?3 43?7–426?7
Non-alcoholic beverages 732?8 602?6–927?2 808?5* 560?4–1139?3 786?5 588?2–1043?9 881?0*** 676?1–1151?5 820?3* 638?2–985?6

Fruit and vegetable juice 0?0 0?0–11?4 0?0 0?0–22?6 0?0*** 0?0–33?0 5?5*** 0?0–47?9 18?7*** 5?1–58?9
Green, black and oolong tea- 421?8 286?6–596?9 441?3 161?5–812?0 468?5 175?4–663?9 521?0** 321?5–706?9 440?4 191?1–610?3

Green tea 274?5 90?0–453?3 – – 354?6* 71?0–609?6 – – 324?1* 116?2–546?2
Black tea 0?0 0?0–15?3 0?0 0?0–0?0 – – 0?0 0?0–10?6 – –
Green and oolong tea 408?6 272?3–572?5 436?1** 160?7–805?2 – – 508?3** 273?6–688?0 – –
Black and oolong tea 117?3 37?4–217?4 – – 14?0*** 0?0–75?3 – – 33?3** 12?7–126?1

Coffee 212?2 103?3–377?2 232?6 87?5–520?4 303?0*** 125?5–547?1 198?4 101?7–470?8 259?6*** 112?0–506?3
Soft drinks 20?9 0?0–70?2 20?8 0?0–74?6 18?1 0?0–42?8 45?2*** 13?2–97?5 33?3** 9?6–81?9

Fish and shellfish 98?8 72?3–134?2 86?3* 62?8–110?1 86?2 63?4–132?0 89?0** 71?5–107?0 97?0 77?9–135?8
Meat 75?8 58?4–98?8 72?0 46?7–106?4 70?4* 46?9–95?6 75?3 53?2–97?0 73?3 55?5–93?8
Eggs 44?2 34?5–55?4 40?6 24?0–68?2 47?4 26?9–76?1 42?4 27?3–59?9 51?1*** 34?4–71?2
Dairy products 103?4 45?1–205?9 87?7 28?7–172?7 96?4 26?1–194?0 107?9 52?3–185?6 133?9 52?2–196?8

DR, semi-weighed dietary records; DHQ, self-administered diet history questionnaire; DHQ1, first DHQ; mDHQ, mean of four DHQ; BDHQ1, first brief-type DHQ; mBDHQ, mean of four BDHQ; IQR, interquartile range.
Significantly different from the DR at *P , 0?05, **P , 0?01 and ***P , 0?001 (Wilcoxon signed-rank test).
-In the DHQ, the following two items are available: ‘green and oolong tea’ and ‘black tea’, whereas in the BDHQ, the following two items are available: ‘green tea’ and ‘black and oolong tea’.
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and found that medians from previous studies ranged from

0?19 to 0?73. The performance of both the DHQ and BDHQ

in the present study was thus comparable with these other

extensive(23,24) and short dietary questionnaires(17,25,26).

To our knowledge, the present study is the first validation

study to compare food group intakes obtained from long

and short versions of the same questionnaire. Although the

BDHQ has only fifty-eight food items, the results showed

that this short questionnaire, which was developed from

the DHQ (i.e. the long comprehensive questionnaire),

showed a reasonable ranking ability to estimate food group

intakes. Although no other study has investigated food

group intakes, several studies have compared long and

short versions of the same questionnaire with regard to

nutrients(13–15), all of which also showed that both the long

questionnaire and the short questionnaire derived from it

have reasonable ranking ability.

In the present study, not only the DHQ but also the

BDHQ estimated food group intakes well. Several expla-

nations for the similar ranking ability of the fifty-eight-item

BDHQ and 150-item DHQ can be suggested. First, the food

and beverage items in the BDHQ may well reflect foods

commonly consumed in Japan. Second, the DHQ takes

more time to complete than the BDHQ, which may

hamper the accuracy of responses. Third, the BDHQ

differs from the DHQ in not asking portion sizes. Some

participants in the present study might have answered at

least some of the DHQ portion size questions inaccu-

rately. Portion size misestimation has been shown to be

a source of error in answering these questionnaires(27).

Further, typical portion size varies among individuals

and is affected by BMI and other factors(28). Further study

is needed to investigate the accuracy of participants’

responses to portion size in the DHQ.

Table 4 Spearman’s correlation coefficient between energy-adjusted food group intakes estimated using a 16 d DR and those estimated
using the DHQ1, mDHQ, BDHQ1 and mBDHQ among ninety-two women and ninety-two men

Women Men

Food (g/10 MJ) DHQ1 BDHQ1 mDHQ mBDHQ DHQ1 BDHQ1 mDHQ mBDHQ

Cereals 0?45 0?44 0?48 0?53 0?58 0?60 0?66 0?65
Rice 0?63 0?54 0?70 0?66 0?61 0?61 0?75 0?71
Noodles 0?45 0?40 0?66 0?49* 0?44 0?45 0?57 0?47
Bread 0?58 0?55 0?70 0?71 0?53 0?49 0?67 0?65
Other grain products 20?09 – 0?09 – 0?11 – 0?05 –

Nuts and pulses 0?41 – 0?52 – 0?52 – 0?64 –
Nuts 0?20 – 0?20 – 0?15 – 0?27 –
Pulses 0?42 0?41 0?52 0?45 0?49 0?39 0?62 0?55

Potatoes 0?13 0?17 0?17 0?18 0?30 0?21 0?31 0?26
Sugar and confectioneries 0?36 0?59** 0?43 0?54 0?41 0?35 0?56 0?46

Sugar 0?46 0?34 0?58 0?33** 0?41 0?30 0?52 0?38
Confectioneries 0?28 0?52* 0?37 0?50 0?37 0?33 0?55 0?48

Fat and oil 0?35 – 0?47 – 0?43 – 0?44 –
Fat 0?30 – 0?35 – 0?13 – 0?37 –
Oil 0?32 0?39 0?44 0?46 0?44 0?50 0?45 0?49

Fruits 0?40 0?41 0?66 0?61 0?68 0?55* 0?77 0?70
Total vegetables 0?56 0?55 0?66 0?62 0?40 0?51 0?63 0?62

Green and yellow vegetables 0?47 0?37 0?66 0?57* 0?32 0?28 0?59 0?52
Other vegetables 0?48 0?46 0?48 0?39 0?43 0?50 0?51 0?54
Pickled vegetables 0?61 0?59 0?73 0?78 0?55 0?56 0?70 0?69
Mushrooms 0?34 0?56* 0?51 0?65* 0?41 0?59* 0?63 0?67
Seaweeds 0?14 0?17 0?23 0?22 0?08 0?32* 0?33 0?44

Alcoholic beverages 0?77 0?82 0?84 0?84 0?87 0?83 0?91 0?90
Non-alcoholic beverages 0?30 0?36 0?56 0?48 0?19 0?36 0?54 0?44

Fruit and vegetable juice 0?10 0?14 0?34 0?40 0?30 0?24 0?33 0?38
Green, black and oolong tea- 0?55 0?59 0?75 0?63* 0?48 0?48 0?75 0?62*

Green tea – 0?64 – 0?73 – 0?68 – 0?74
Black tea 0?52 – 0?78 – 0?50 – 0?77 –
Green and oolong tea 0?59 – 0?67 – 0?50 – 0?54 –
Black and oolong tea – 0?34 – 0?54 – 0?27 – 0?32

Coffee 0?75 0?77 0?87 0?87 0?73 0?83** 0?84 0?85
Soft drinks 0?28 0?32 0?45 0?39 0?39 0?46 0?60 0?49

Fish and shellfish 0?54 0?41 0?52 0?45 0?37 0?29 0?41 0?36
Meat 0?66 0?63 0?73 0?67 0?49 0?44 0?61 0?56
Eggs 0?38 0?32 0?43 0?45 0?52 0?55 0?59 0?55
Dairy products 0?61 0?54 0?73 0?70 0?72 0?60* 0?79 0?70**

DR, semi-weighed dietary records; DHQ, self-administered diet history questionnaire; DHQ1, first DHQ; mDHQ, mean of four DHQ; BDHQ1, first brief-type
DHQ; mBDHQ, mean of four BDHQ.
Significant difference between correlation coefficients of DHQ1 and BDHQ1, or between mDHQ and mBDHQ, at *P , 0?05 and **P , 0?01 (see ‘Method’ section).
-In the DHQ, the following two items are available: ‘green and oolong tea’ and ‘black tea’, whereas in the BDHQ, the following two items are available: ‘green tea’
and ‘black and oolong tea’.
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Although median food group intakes and correlations

obtained from the BDHQ were comparable to those from

the DHQ, there were several food groups that neither

the DHQ nor the BDHQ estimated well. In particular,

potatoes and seaweeds had low correlation between the

DHQ and DR and between the BDHQ and DR. Results of

epidemiological studies based on the DHQ- or BDHQ-

assessed intakes of these foods should be interpreted

carefully. In addition, although our results showed that

the DHQ and BDHQ were useful in both men and
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Fig. 2 Bland–Altman plots for agreement between energy-adjusted intakes (g/10 MJ) of selected food groups (rice, total vegetables and
fish and shellfish) estimated using a 16 d DR and that estimated using the DHQ1 or the BDHQ1 in ninety-two women (a–f) and ninety-
two men (g–l; DR, semi-weighed dietary records; DHQ1, first self-administered diet history questionnaire; BDHQ1, first brief-type DHQ)
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women, a considerable number of men (32 %) answered

with their wives’ help; therefore, the validity of the two

questionnaires may be lower when the questionnaires are

answered by men only.

Several limitations of the present study warrant mention.

First, dietary habits are subject to seasonal variation(29,30).

Here, we dealt with this issue by using a 4d DR conducted

in each of the four seasons over 1 year as the reference

method. This use of a multiple-day DR minimizes the effect

of daily and seasonal dietary intake variation on dietary

assessment and is therefore the preferred way of validating

dietary assessment questionnaires(1). Further, we also

examined the validity of not only a single DHQ and BDHQ

(autumn) but also the mean of four DHQ and BDHQ, one

in each of the four seasons. Second, although we assumed

that food group intakes derived from the DR were the gold

standard and the present study on relative validity relied on

the extent to which DR is accurate, a DR is also susceptible

to measurement error because of erroneous recording and

potential changes in eating behaviour. Nevertheless, errors

in the DR are thought to have lower correlation with errors

in the DHQ and BDHQ compared with those in a 24h

dietary recall or other instruments that rely on memory(1).

Moreover, biomarkers cannot be used to examine the

validity of most food group intakes. Third, the information

used to write the algorithm that was used to calculate food

intake from data obtained from the BDHQ had insufficient

reliability. Further, because information on variables such as

portion size and dietary behaviour was not available for use

in calculating food intakes from questionnaire data, the

BDHQ algorithm was written using previous information(17)

and other unpublished observations. Finally, the partici-

pants may not be representative of the general Japanese

because they were not randomly sampled from the general

Japanese population. In addition, they might have been

highly health conscious, given that nearly all of them

completed the study despite its strict design.

In conclusion, we found reasonable relative validity of

food group intakes estimated by the DHQ and BDHQ

compared with those using a DR among adult Japanese

men and women with regard to their ability to estimate

median values of food intake and their ability to rank

individuals in a population according to food intake. The

validity of the BDHQ was similar to that of the DHQ. These

findings support the use of not only the DHQ but also the

BDHQ in large-scale epidemiological studies in Japan.
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