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Abstract

Objectives: (1) To determine the reliability and validity of a food-frequency
questionnaire (FFQ) for use in epidemiological research in postmenopausal women;
and (2) to compare the volume estimation (VE) and weight estimation (WE) method
of administration of this questionnaire.
Design: An initial list of foods was derived and modified after pre-testing in 22
subjects. Test–retest reliability was assessed in 21 subjects who had repeat
administrations of the questionnaire 14 days apart (FFQ1, FFQ2). The validity of the
FFQ was assessed by comparing nutrient intakes with those from a 4-day food record.
Setting: Chengdu, People’s Republic of China.
Subjects: Twenty-two postmenopausal women (50–70 years) were recruited from
The Second University Hospital, West China University of Medical Sciences, Chengdu
and participated in the pre-test. Another 21 women (50–70 years) were randomly
selected from the general population of all five districts of Chengdu and participated
in the reliability and validity sub-studies.
Results: Energy, protein, carbohydrate, magnesium and sodium intakes in this sample
were less than the Recommended Dietary Allowances (RDAs) for 45–70-year-old
women in China. Intake of non-cooking fat was higher than the Chinese RDA.
Pearson correlation coefficients and intra-class correlation coefficients (ICCs) for
reliability of the VE FFQ ranged from 0.51 to 0.85 and from 0.51 to 0.81, respectively;
for the WE FFQ, they ranged from 0.22 to 0.86 and from 0.21 to 0.81. Correlation
coefficients and ICCs for validity of the WE FFQ ranged from 0.36 to 0.69 and from
0.34 to 0.57, respectively; corresponding values for the VE FFQ were 20.30 to 0.65
and 20.14 to 0.65.
Conclusions: Both the VE and WE FFQs were reliable and valid except for sodium
intake. The VE FFQ provided more valid estimates of nutrient intakes than did the
WE FFQ.
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Accumulated evidence suggests that nutrient intakes are

associated with the development of many diseases,

especially chronic conditions. During the past 20 years,

food-frequency questionnaires (FFQs) have become

commonly used instruments for measuring relationships

between nutrient intakes and diseases in epidemiological

studies in Western countries1. However, few FFQs have

been validated for Chinese people, especially those

residing in mainland China. The problem arises as to

whether FFQs developed and validated in other popu-

lations or in Chinese populations outside mainland China

are reliable and valid for mainland Chinese populations.

For example, the food list of an FFQ developed for

Australians of Chinese origin consisted of ‘steak (grilled),

steak (pan-fried), roast beef/veal, crumbed veal/schnitzel

(deep-fried), pork chop (grilled), pork chop (pan-fried),

roast pork’, which are foods rarely eaten inmainlandChina.

Furthermore, the reference portions were expressed as big,

medium, small and slice2, which are food portion concepts

unfamiliar to people in mainland China, particularly for

meat intake. In addition, similar instruments may perform

differently in different populations. Given the marked

differences in social, environmental and nutritional

conditions between developed and developing countries,

and the obvious differences in food consumption

practices, there is a need to develop new questionnaires

that are more applicable to mainland China to assess

nutrient intakes and their relationship with diseases.
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In China, people are familiar with estimating weights of

foods based on the Liang method (1 Liang ¼ 50 g).

However, the validity of this method has not been

previously reported except for calcium intake3. The

present study expands on earlier work reporting the

validation of a food frequency instrument to measure

calcium intake in Chinese postmenopausal women3, to

cover other nutrients. This study was conducted with the

following aims: (1) to analyse the nutrient intakes derived

from a newly developed quantitative FFQ in Chinese

postmenopausal women; and (2) to compare the validity

and reliability of the traditional Chinese FFQ method

based on weight estimation in Liangs with those of a new

FFQ method based on volume estimation.

Methods

Development of the FFQ

The development of the FFQ has previously been

described in detail3. Briefly, the foods listed in the

Chinese Food Composition Table4, which contain

relatively high levels of calcium and/or foods containing

relatively less calcium but commonly eaten in Chengdu,

People’s Republic of China, formed the basis for the first

draft of the questionnaire. This initial draft was piloted

with 22 postmenopausal women recruited from relatives

of women admitted to the Second University Hospital of

West China University of Medical Sciences in Chengdu.

The list of foods was then revised by eliminating some

items found not to be consumed or to be consumed

infrequently in Chengdu. In addition, some commonly

eaten foods that were not included in the original

questionnaire were added. Thus the revised food list for

the FFQ included 110 foods. Cooking oil, salt and soy

sauce were not included because of the lack of an

appropriate methodology to measure them. The food

items were organised in culturally appropriate groups

(e.g. rice, meat, vegetables and fruits). At the end of the

questionnaire, some space was left to record other foods

that were consumed but not included on the list.

The protein, carbohydrate, fat, phosphorus,

magnesium and sodium content of most foods used in

the checklist were derived from the Chinese Food

Composition Table4 and package labels of commercial

items. Nine foods (wonton, meat and vegetable

dumpling, glutinous rice dumpling, stuffed steam bun,

walnut and peanut milk, boiled garden pea, white sesame

candy, black sesame candy and sea cabbage) could not be

located in the above sources, or in other published data

sources. Samples of these foods were collected from

different markets in the Chengdu area and sent to the

Department of Health Testing in the School of Public

Health, Sichvan University for assessment of protein,

carbohydrate, fat, phosphorus, magnesium and sodium

content5,6.

Assessing the quantity of food consumed

The ‘weight estimation (WE)’ method for assessing the

amount of a food consumed was determined by asking

respondents to estimate how many Liangs of each food

they consumed in the previous week.

The quantity of the food consumed, as determined by

an assessment of the volume and portion size, was

referred to as the ‘volume estimation (VE)’ method. For

foods eaten at home, in restaurants or in cafeterias,

subjects were presented with four bowls of different

volume and asked to choose the appropriately sized bowl

for each food, and to indicate the volume eaten by filling

the bowl with an equivalent amount of rice. For fruits

consumed, subjects were asked to choose the correspond-

ing pictures representing different serving sizes of each

fruit, and their corresponding estimated weight in grams

was recorded. For commercial items such as sliced bread,

cakes, packaged biscuits, pies and dumplings, the unit

weight of the item (in grams) and the number of units

consumed were recorded.

Nutrient intakes from the FFQ

The daily nutrient intakes derived from both methods

were calculated as the total number of grams of each food

consumed in that week multiplied by the amount of

nutrient in each gram of that food, divided by seven. In the

WE method, the number of Liangs was translated to grams

by multiplying by 50.

Assessing the test–retest reliability and relative

validity of the FFQ

The community structure of Chengdu is such that the

whole city is divided into five districts. Each district is

divided into several sub-districts and each sub-district has

its own administration office called a ‘street office’. Each

sub-district is divided into several sections. Each section

has an administration unit called the ‘resident committee’.

These are the smallest administrative units in the city and

are responsible for the administration of residents who live

in a small area from one to several blocks.

One street office was selected randomly from each of

the five districts of Chengdu through use of a random

number table. Following this, a resident committee was

randomly selected from each of the five street offices. Four

to five respondents were randomly selected by a random

number table from female residents aged 50–70 years

living in the area defined by the selected resident

committee. The inclusion criteria for selecting women

included postmenopausal, no history of cancer and willing

to participate.

One of the authors (L.X.) interviewed all of the subjects

in their home using the revised FFQ. For all foods

consumed one week prior to interview, respondents were

asked to estimate both the weight in Liangs and to show

the volume consumed each time the food was eaten. The

VE FFQ was administered after the WE FFQ at the same
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visit. Two weeks after the first interview, the interviewer

repeated the entire process using the same methods.

The validity of the two FFQ methods was assessed by

comparing the nutrient intakes derived from the FFQs with

those derived from a 4-day food record (FR). A 4-day FR

was collected from the same subjects during the week after

administration of the first interviewer-administered FFQ.

The interviewer went to the respondent’s home after each

meal (breakfast, lunch and dinner) over the 4 days (i.e. a

total of 12 times). The weight of each food consumed by

the respondent from the last meal, recorded to the most

recent meal, was determined by recording the weight of all

purchased foodstuffs (as reported by the respondent or

directly weighed by the interviewer), weighing the

amounts of foodstuffs that remained after the meal and

that were discarded during food preparation, and

estimating the proportion of the consumed food eaten

by the respondent (if the food was eaten by multiple

family members).

Statistical analysis

Nutrient intake values were loge-transformed to improve

the normality of the distribution before further analysis.

However, the distributions remained skewed for most

variables so non-parametric analyses were conducted.

Pearson product–moment correlation coefficients were

calculated for both reliability and validity to measure the

ability to rank individuals by nutrient intake as measured

by the FFQs. The intra-class correlation coefficient (ICC) is

used to quantify agreement and was calculated using

results from a two-way analysis of variance7. Subjects were

also classified into tertiles of consumption of each nutrient,

for both the FFQ and the 4-day FR, in order to examine

their cross-classification. The overall percentages of

individuals correctly classified into the same, adjacent or

extreme tertiles were determined.

Results

Daily nutrient intakes

The median daily intakes of protein, carbohydrate, fat,

phosphorus, magnesium and sodium derived from VE

FFQ, WE FFQ and the 4-day FR are presented in Table 1.

All of the absolute median values estimated by VE and WE

FFQs were within ^20% and ^25%, respectively, of

values from the 4-day FR, except for sodium intake.

Test–retest reliability of the FFQ

The correlation coefficients and/or the ICCs of nutrient

intake derived from VE and WE FFQs collected 2 weeks

apart are shown in Table 2. Nearly all of the ICCs

(0.21–0.81) were lower than the correlation coefficients

(0.22–0.86). Except for sodium intake, the correlation

coefficients were all above 0.6. There was good

correlation and agreement for all nutrients (r $ 0.78,

ICC $ 0.76, Table 2) between the WE FFQ and the VE T
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FFQ, except for sodium. The exact tertile agreement

between the first and the second administration ranged

from 38% to 90% for nutrient intake from the WE method

and from 57% to 81% for nutrient intake from the VE

method (Table 3).

Validity of the FFQ

Except for sodium intake, the ICCs of VE FFQ1

(ICC ¼ 0.56–0.65) were higher than those of WE FFQ1

(ICC=0.37–0.57) (Table 4) when compared with the 4-day

FR. Most of the ICCs (except for sodium) for FFQ2 (both

WE and VE) versus the 4-day FR were a little higher than

those of FFQ1 (both WE and VE) versus the 4-day FR

(Table 4). The exact tertile agreement between the FFQs

and the 4-day FR is shown in Table 5.

Discussion

Daily nutrient intakes

The median intakes of all nutrients measured by VE FFQ1

and the 4-day FR are lower than those estimated from

35–75-year-old women in Cangxi County of the same

province, Sichuan, using a 3-day food weighing method,

except for fat8. Energy, protein, carbohydrate and fat

intakes in the present study subjects are relatively lower

than the nutrient intakes estimated by a self-administered

FFQ in women 55 years old or more in Hong Kong9. The

daily energy, protein, carbohydrate and magnesium

intakes in menopausal women in Chengdu, People’s

Republic of China are less than the current Chinese

Recommended Dietary Allowances (RDAs)10. One reason

for these apparently lower intakes of nutrients is that it was

not possible to measure intakes of cooking oil and salt

precisely due to Chinese cooking methods. Furthermore,

most Chinese dishes have some soup after cooking in

which some oil and salt will remain uneaten. So, the

amount of oil or sodium used for cooking will not be equal

to the amount consumed. The proportion of total energy

intake accounted for by fat intake in the study sample was

higher than the Chinese RDA even though cooking oil was

not included in the estimates of fat intake. Dietary

modification might be necessary if this is confirmed in a

sample of larger size.

Test–retest reliability of the FFQ

In the present study, the correlation coefficients and ICCs

between two administrations 2 weeks apart ranged from

0.51 to 0.85 for the VE FFQ and from 0.21 to 0.86 for the

WE FFQ (Table 2). It appears that the test–retest reliability

of the volume estimation questionnaire is comparable to

the reproducibility of other FFQs already reported in the

literature. (The correlation coefficients and ICCs for

energy, fat, protein, carbohydrate and magnesium

observed in previous studies on the reliability of FFQs

for use in adult women varied from 0.37 to 0.74 and from

0.24 to 0.74, respectively11–21.) This indicates that the FFQ,

developed for postmenopausal women in Chengdu, is

reliable.

The percentage of agreement within tertiles between

the two administrations of the FFQ ranged from 57%

to 81% for the VE method and from 38% to 90% for WE.

However, these results are not comparable to other studies

Table 2 Reliability of the volume estimation (VE) and weight esti-
mation (WE) food-frequency questionnaires (FFQ1 and FFQ2) in
21 postmenopausal women in China

VE FFQ1
vs.

VE FFQ2

WE FFQ1
vs.

WE FFQ2

VE FFQ1
vs.

WE FFQ1

VE FFQ2
vs.

WE FFQ2

Nutrient r ICC r ICC r ICC r ICC

Energy 0.85 0.81 0.82 0.76 0.86 0.82 0.93 0.91
Protein 0.79 0.78 0.82 0.78 0.94 0.89 0.96 0.95
Carbohydrate 0.74 0.69 0.70 0.64 0.78 0.76 0.82 0.80
Fat 0.72 0.71 0.64 0.63 0.94 0.92 0.98 0.97
Phosphorus 0.78 0.75 0.78 0.75 0.94 0.90 0.78 0.92
Magnesium 0.84 0.80 0.86 0.81 0.89 0.86 0.91 0.88
Sodium 0.51 0.51 0.22 0.21 0.66 0.42 0.22 0.63

r – Pearson product–moment correlation coefficient; ICC – intra-class
correlation coefficient.

Table 3 Percentage of agreement within tertiles between the two administrations of the food-frequency questionnaire (FFQ1 and FFQ2)
and volume estimation (VE) vs. weight estimation (WE) FFQs in 21 Chinese participants

VE FFQ1 vs. VE FFQ2 WE FFQ1 vs. WE FFQ2 VE FFQ1 vs. WE FFQ1 VE FFQ2 vs. WE FFQ2

Nutrient
Same
tertile*

Adjacent
tertile†

Opposite
tertile‡

Same
tertile

Adjacent
tertile

Opposite
tertile

Same
tertile

Adjacent
tertile

Opposite
tertile

Same
tertile

Adjacent
tertile

Opposite
tertile

Energy 57 38 5 67 29 4 71 29 0 90 10 0
Protein 71 19 10 67 29 4 71 29 0 90 10 0
Carbohydrate 81 19 0 71 29 0 76 19 5 57 38 5
Fat 62 38 0 57 38 5 90 10 0 90 10 0
Phosphorus 62 38 0 71 29 0 71 29 0 90 10 0
Magnesium 81 19 0 90 10 0 90 10 0 67 29 4
Sodium 62 29 10 38 48 14 48 48 4 81 19 0

* The two methods categorised nutrient intake into the same tertile.
† The two methods categorised nutrient intake into adjacent tertiles (one method categorised nutrient intake into the first tertile while the other method cate-
gorised it into the second tertile; or one method categorised nutrient intake into the second tertile while the other method categorised it into the third tertile).
‡ The two methods categorised nutrient intake into opposite tertiles (one method categorised nutrient intake into the first tertile while the other method
categorised it into the third tertile).
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that used quartiles or quintiles of nutrient intake because

of the small sample size of the present study.

Validity of the FFQ

In contrast to some studies21,22, the VE FFQ of the present

study did not show an overestimation of most nutrients

except for carbohydrate, while the WE FFQ overestimated

most of the nutrients except for carbohydrate and sodium.

One of the reasons for this might be that the VE FFQ used

volume to estimate the amount of food consumed, thus

limiting errors of perception of portion sizes. In contrast,

the WE FFQ based on the respondents’ direct estimation of

the amount eaten was more likely to be subject to errors of

perception by the respondents. However, the absolute

values for nutrient intakes estimated by the FFQ in the

present study were in the range of ^20–25% of the food

record estimates. This level of error is not of importance in

most epidemiological studies, where analyses are based

on the ranking of individuals by level of nutrient intake,

provided that the ranking has been shown to be valid23.

Except for sodium, the correlation coefficients and ICCs

for validity of the WE FFQ1 were in the range 0.48–0.69

and 0.37–0.57, respectively (Table 4). These were less

than those of the VE FFQ1 (0.56–0.65, Table 4) and

indicated that the weight estimation method of assessing

the quantity of food consumed, which is the one usually

used in China24, is a little less accurate and had less

agreement than the volume estimation method.

The correlations for energy, protein, fat, carbohydrate,

magnesium and phosphorus observed in this study were

generally of a higher level than those observed in other

validation studies of adult women (correlation coefficients

ranged from 0.13 to 0.73; ICCs ranged from 0.19 to

0.29)12,14,16,17,20 – 22,25 – 38. There are several possible

reasons for the relatively high level of validity for the

volume estimation method. First, the FFQ measured the

actual quantities of most home-made foods consumed by

assessing the volume (ml) consumed. This is relatively

more objective than estimations by respondents’ percep-

tion alone.

Second, the relatively short duration of the recall period

together with the interviewer-administered method would

reduce memory-related problems of recall. This is because

questionnaires validated against a recent period such as

the past month or past week would tend to produce

higher correlations than questionnaires that ask about a

longer period such as the past year26. The short duration of

the present study and the stability of the Chinese diet also

meant that there was no need to adjust for seasonal

variation, so it would be logical that correlations of the

present study were higher.

Third, the study was conducted in the subjects’ home, so

it was easy and convenient for participants to show the

bowl generally used for eating. In addition, subjects in

their own home would have cues to improve and facilitate

the accuracy of their recall39.

Fourth, it was more convenient and time-efficient to use

an open-ended rather than a closed-ended frequency

format because the interviewer did not need to spend time

covering all the possible frequency response options. This

also might provide some enhanced precision in reporting,

Table 4 Validity of the volume estimation (VE) and weight esti-
mation (WE) food-frequency questionnaires (FFQ1 and FFQ2)
compared with the 4-day food record (FR) in 21 Chinese
participants

WE FFQ1
vs.

4-day FR

WE FFQ2
vs.

4-day FR

VE FFQ1
vs.

4-day FR

VE FFQ2
vs.

4-day FR

Nutrient r ICC r ICC r ICC r ICC

Energy 0.59 0.45 0.58 0.54 0.65 0.65 0.72 0.67
Protein 0.69 0.57 0.66 0.63 0.63 0.63 0.66 0.64
Carbohydrate 0.48 0.37 0.50 0.44 0.56 0.56 0.60 0.58
Fat 0.49 0.43 0.60 0.58 0.61 0.61 0.67 0.64
Phosphorus 0.69 0.57 0.66 0.62 0.64 0.64 0.69 0.65
Magnesium 0.56 0.44 0.56 0.51 0.58 0.59 0.60 0.56
Sodium 0.36 0.34 0.35 0.18 20.30 20.14 20.07 20.06

r – Pearson product–moment correlation coefficient; ICC – intra-class
correlation coefficient.

Table 5 Percentage of agreement within tertiles between the volume estimation (VE) and weight estimation (WE) food-frequency
questionnaires (FFQ1 and FFQ2) and the 4-day food record (FR) in 21 Chinese participants

VE FFQ1 vs. 4-day FR VE FFQ2 vs. 4-day FR WE FFQ1 vs. 4-day FR WE FFQ2 vs. 4-day FR

Nutrient
Same
tertile*

Adjacent
tertile†

Opposite
tertile‡

Same
tertile

Adjacent
tertile

Opposite
tertile

Same
tertile

Adjacent
tertile

Opposite
tertile

Same
tertile

Adjacent
tertile

Opposite
tertile

Energy 43 48 9 67 29 4 33 57 10 62 38 0
Protein 57 38 5 38 57 5 67 29 4 48 48 4
Carbohydrate 57 29 14 57 38 5 62 29 9 62 29 9
Fat 62 29 19 62 38 0 62 29 9 52 48 0
Phosphorus 52 38 10 48 48 4 62 29 9 48 48 4
Magnesium 48 48 4 43 48 9 48 48 4 48 48 4
Sodium 52 29 19 33 38 29 48 48 4 33 48 19

* The two methods categorised nutrient intake into the same tertile.
† The two methods categorised nutrient intake into adjacent tertiles (one method categorised nutrient intake into the first tertile while the other method cate-
gorised it into the second tertile; or one method categorised nutrient intake into the second tertile while the other method categorised it into the third tertile).
‡ The two methods categorised nutrient intake into opposite tertiles (one method categorised nutrient intake into the first tertile while the other method
categorised it into the third tertile).
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as the frequency of use is truly a continuous rather than a

categorical variable. For some staple foods, such as rice,

participants were asked: ‘Did you eat rice every day during

last week?’ This was simpler and easier to recall precisely

than asking ‘How many times did you eat rice in the last

week?’ because people in Chengdu eat rice nearly every

day. Furthermore, this might also prevent interviewer

recording errors or biases of interviewers for given

frequencies because there might be responder number

preferences, which would influence the frequencies

recorded.

Finally, the foods were listed in the FFQ in such a way

that they followed the eating habits and meal patterns of

Chinese people. That is, first with staple foods (such as

cooked rice, steamed buns and dumpling) and then

dishes, fruit and sweets. This culturally specific order of

the food list in this FFQ might have facilitated recall of the

usual dietary consumption patterns40 and increased the

quality of responses.

Advantages of interviewer-administered FFQs over

self-administered FFQs

There are a number of potential advantages for using an

interviewer-administered FFQ in China. For example, the

subjects should have no problem understanding the

questions being asked and instructions given, as these

can be clarified directly with the interviewer. The

experienced interviewer can prompt subjects concerning

food items not listed in the questionnaire and so reduce a

source of systematic between-person error thatmight occur

when some individuals, but not others, recall their intake of

particular foods41. In addition, the experienced interviewer

is able to obtain more precise and accurate estimates of the

different portion sizes of each food consumed, thus

minimising the error involved in having subjects try to

estimate the amount of food consumed and between-

person error in portion size estimation among subjects.

One of the most important problems limiting the use of

self-completion methods in China is the educational level

of the women likely to be involved. Studies have shown

that the literacy rate among women aged 50–70 years is

relatively low42. It would be difficult for them to complete

an FFQ. With the interviewer-administered FFQ the

problems of illiterate women being unable to complete

the FFQ can be avoided. Another problem for older

women completing self-administered questionnaires is

that their eyesight is relatively poor compared with

younger people, and interviewer administration of the

questionnaire can overcome this.

Problems associated with the reference period

and multiple dietary assessments

A reference period of 1 week was used in this study

because dietary patterns among mainland Chinese are

relatively stable during a specific period in specific areas24.

The correlation coefficient between a 3-day household

dietary survey over a single season and a simple individual

questionnaire that covered all seasons of the same year

ranged from 0.50 for meat to 0.93 for rice24. Woo et al. also

found that their FFQ with a 1-week reference period could

provide good estimates of energy, protein and potassium

in dietary surveys in the Hong Kong Chinese population43.

Furthermore, older people tend to have more stable eating

patterns than do younger adults44. However, validity

studies with a longer reference period such as 1 year are

necessary to confirm the representativeness of long-term

intake with the short referent period.

In this study subjects completed two separate quanti-

tative FFQs, 2 weeks apart, with a 4-day FR in between

over a short time (2 weeks). This administration might be

burdensome and imply the dependency of measurements.

The way that the WE FFQ was systematically administered

before the VE FFQ made dietary intakes assessed by the

two versions of the FFQ likely to be dependent even

though the questions used by these two methods were

designed to try to avoid this. In addition, the order of

administration might influence the estimates in a

systematic way and increase the correlation coefficients

and ICCs between the two versions of the FFQ. The

sequential administration of several dietary assessments to

the same individual raises the problem that completion of

one method early in the sequence may influence

responses to a method administered later. It is possible

that the process of measuring and recording food intake

could itself influence dietary habits12,45 and responses to

the second FFQ46. In general, the completion of diet

records could have sensitised participants with respect to

their food consumption so that they became more skilled

at answering the FFQ and estimating portion sizes

afterwards. Thus the second FFQ may be more accurate

than the first one, resulting in a better validity46. The

results of the present study add a further dimension to this.

The validity of both WE FFQ1 and VE FFQ1 was lower

than that of FFQ2, and this was more severe with weight

estimation than with volume estimation. This suggests that

the relative objectivity of the VE FFQ might partially limit

the dependency effects because it estimated the amount of

dietary intake according to the actual volume consumed

and not the subjective perception of weight.

These points need to be considered when comparing the

results from other studies. However, this is unlikely to be a

serious problem in practice since only one FFQ is used in

one nutrient–disease study and it is generally used only

once. In addition, the median values of the FFQ1 were not

significantly different to those from the FFQ2 for both

methods except for carbohydrate and magnesium.

Strengths and limitations of the study

The protein, fat, carbohydrate, phosphorus, magnesium

and sodium contents of nine foods that were not

available from published sources were measured. This

information could be used as a supplement to the Chinese
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Food Composition Table. However, resource limitations

restricted the number of nutrients analysed for other foods

that were not in the Chinese Food Composition Table.

Thus, the FFQ remains limited in its use for investigation of

other disease–nutrient relationships. This problem needs

to be addressed, because this population faces bone

fractures as well as cardiovascular disease, and other

diseases that might be related to nutrient intakes.

This study partially reduced the over- or underestima-

tion of nutrient intakes (compared with food records) due

to memory problems in an elderly population by having

an experienced interviewer prompting participants in a

standardised manner, adding foods not initially present in

the original questionnaire after piloting, and using a

relatively short reference period for the FFQ. The present

study also overcame the difficult task (in particular, for

some of the more elderly women) of assessing accurately

the typical size of the portions of each food consumed by

using an objective and relatively accurate volume

measurement together with an interviewer-assisted

method to encourage complete recall.

One of the most important potential limitations of the

study is the fact that the results are based on a small sample

(n ¼ 21) due to limited resources and time and the

intensity of the investigation (two researcher-assisted

administrations of the FFQ and a researcher-conducted 4-

day FR for each subject). Usually, a low sample size limits

representativeness and may result in widely varying

estimates of within-person nutrient intakes, which result in

less reliable correlation coefficients and ICCs. However,

the characteristics of the sample showed they were

representative of the broader group of postmenopausal

women in China3 and the small sample size was sufficient

to assess nutrient intake differences from the two methods

of administering the FFQ (Table 1). It may be necessary to

re-evaluate the performance of the questionnaire in a

larger sample that is more representative of populations in

mainland China.

Due to special cooking practices in China, cooking oil

and salt intake data were not collected because of the

difficulties in estimating the relatively small amounts used.

However, this will need to be corrected for studies of

diseases that might have some relationship with fat and

salt, such as hypertension or heart disease.

Conclusion

In summary, the reliability and validity of the volume

estimation method for crude energy, protein, fat,

carbohydrate, phosphorus and magnesium intakes are

relatively higher than for the weight estimation method.

Both methods could be used in epidemiological studies in

Chinese postmenopausal women to estimate the nutrient

intakes listed above. There is a need to assess other

nutrients and re-assess the reliability and validity in other

populations, and to evaluate other nutrient-specific and

general FFQs for use in China.
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