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BSTRACT 
he objective of this cross-sectional study was to compare 
ietary reports from a food frequency questionnaire 
FFQ) for US Chinese women with 24-hour recall esti
ates. The subjects were 56 women recruited through 

rganizations in Philadelphia’s Chinese community. 
pearman correlations were used to describe FFQ esti
ates of food servings per month and nutrient intake per 

ay vs estimates from three 24-hour recalls over 1 month. 
n average, women reported at least weekly consumption 
f 28 of 96 FFQ food items. The three most frequently 
onsumed were rice (38 times/month), tea (29 times/ 
onth), and dark green, leafy vegetables (18 times/ 
onth). Comparing reported frequencies of the 28 foods 

o 24-hour recall estimates, the median Spearman corre
ation was 0.36. For nutrient estimates, correlations were 
igh (r�0.5) for dietary fiber and calcium; moderate 
r�0.25 to 0.5) for energy, saturated fat, cholesterol, car
ohydrates, protein, folic acid, and iron; but poor (r�0.25) 
or total fat, vitamin C, vitamin A, and carotene. These 
ndings provide some assurance of the FFQ’s adequacy 
or describing US Chinese women’s intake of commonly 
onsumed foods and selected nutrients. They also provide 
 basis for further improvements to, and evaluations of, 
he FFQ. 

tudies describing diet in Chinese immigrants to the 
United States can offer insight into the role of diet in 
health transitions with migration but require a pop

lation-appropriate dietary assessment instrument. 
wenty-four�hour recalls or records provide quantitative 

nformation but are costly and burdensome to obtain be
ause of the multiple days required to characterize usual 
iet. Because food frequency questionnaires (FFQ) have 
he advantages of low cost and ease of administration, we 

. Tseng is an associate member of the Fox Chase Can
er Center Philadelphia, PA. T. Hernández is president 
f Health Technomics, Inc, Annandale, VA. 
Address correspondence to: Marilyn Tseng, PhD, Fox 
hase Cancer Center, 333 Cottman Ave, Philadelphia, 
s

eveloped an FFQ to describe dietary intake in less ac
ulturated women of Chinese ethnicity in Philadelphia, 
A. Here we compare it with 24-hour recalls in its ability 
o capture commonly consumed foods and major nutrient 
ources and to rank individuals based on their food and 
utrient intake. 

ETHODS 
uestionnaire Development 
he FFQ food list and referent portion sizes were based 
n previous instruments for Asian Americans (1,2). Revi
ions to previous food lists were based on feedback from 
wo focus groups, one conducted in Mandarin and the 
ther in Cantonese. Each focus group included eight to 10 
omen of Chinese ethnicity, aged 40 to 75 years, and 

ecruited through churches in Philadelphia’s Chinatown. 
ocus groups were led by the principal investigator and 
y a moderator fluent in Chinese and trained in the 
esearch study and focus group objectives. Participants 
ere asked about commonly eaten foods not on previous 

ists, unimportant foods that could be omitted, and spe
ific foods that would be included within a food group. 
In the resulting FFQ, respondents estimated their con

umption frequency over the previous year for 96 foods. 
hile portion-size options were offered, frequency ques

ions were open-ended. Other aspects of the FFQ’s format 
ere based on and used with the permission of Block 
ietary Data Systems (Berkeley, CA). Also, digital pho

ographs illustrated spoon, cup, and bowl volumes, and 
eferent portion sizes for foods, such as 3 oz of meat or a 
lice of pizza. The FFQ food list and a sample page with 
isual aids can be accessed at www.fccc.edu/research/ 
abs/tseng/TsengACS01.html. 

A corresponding nutrient database was compiled by 
ealth Technomics, Inc (Annandale, VA) (3) and was 
erived from the US Department of Agriculture’s (USDA) 
atabase used in the 1994-96 Continuing Survey of Food 
ntakes by Individuals (4) and Release 12 of the USDA 
utrient Database for Standard Reference (5), both up
ated using USDA provisional carotenoid tables (6). For 
rouped foods, we used the mean nutrient value for the 
ost common foods in each group as reported in focus 

roups. The database also included values for grams of 
ood per unit (eg, cup). Nutrient intake was estimated as 
he product of each food’s consumption frequency and 
mount (in specified units) as reported on the FFQ, num
er of grams per food unit, and nutrient content per 100 g, 

ummed over all food items. 

https://core.ac.uk/display/19158386?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.fccc.edu/research/labs/tseng/TsengACS01.html
http://www.fccc.edu/research/labs/tseng/TsengACS01.html
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Table 1. Sociodemographic characteristics of US Chinese women 
participating in a study comparing dietary reports from a food 
frequency questionnaire with 24-hour recall estimates (N�56) 

Characteristics 

Mean age, y (range) 54 (34-88) 
n (%) 

Married or living as married 45 (80) 
Level of education 

�High school graduate 18 (32) 
High school graduate and some college 12 (21) 
College graduate 17 (30) 
Graduate degree 9 (16) 

Language spoken mostly 
Chinese 32 (57) 
Both Chinese and English equally 19 (34) 
English 5 (9) 

Place of birth 
China 42 (75) 
Hong Kong 8 (14) 
Taiwan 2 (4) 
Othera 4 (8) 

aOther places were Singapore; Vietnam; Panama; and Philadelphia, PA. 

ata Collection 
articipants were recruited through organizations and com
unity contacts in the Philadelphia Chinatown community. 
lthough women �40 years old were targeted, the age cri

erion was relaxed to facilitate recruitment. Women were 
xcluded if they had no telephone, were pregnant, or had a 
ecent illness necessitating major dietary changes. 

FFQ interviews were conducted in person or over the 
elephone by an interviewer fluent in Mandarin or Can
onese. Except for some mixed dishes, such as fried rice 
nd jook, participants were asked about their consump
ion of single food items (eg, broccoli), whether occurring 
n mixed dishes (eg, beef with broccoli) or as single foods 
eg, stir-fried broccoli as a dish). Three unannounced 
4-hour recall interviews were administered over the 
elephone over the following month, targeting 2 weekdays 
nd 1 weekend day. To facilitate portion-size estimation, 
articipants received visual aids illustrating spoon and 
up amounts, lengths, and diameters; they were also ad
ised to consider the amount of food purchased, number 
ith whom they shared a dish, proportion on the serving 
late that they consumed, and proportion of mixed dishes 
ade up of the ingredient of interest. Interviewers fol

owed a standardized protocol for interviewing and enter
ng responses into the Food Intake Analysis System 
FIAS v. 3.99, July 2000; University of Texas, Houston), 
hose nutrient database is derived from the USDA 
994-96 Continuing Survey of Food Intakes by Individu
ls (4). Foods not in the database were added using 
ealth Technomics, Inc database values (3). Mixed 
ishes were entered by using or modifying recipes from 
he FIAS and Health Technomics, Inc databases (3,4). 

ata Analysis 
pearman correlations were used to assess the FFQ’s 

bility to rank individuals based on their food and nutri- o
Table 2. Foods consumed on average at least once per month 
based on 24-hour recall data of 56 US Chinese women 

FFQa food item 

Mean 
Frequency of 

Intake Per 
Month 

Spearman 
correlations 

24-hour 
recalls FFQ 

Rice 31.8 37.9 0.65 
Pork 22.9 16.1 0.33 
Broth or soup 20.9 8.2 0.27 
Dark green, leafy vegetables 19.3 18.1 0.18 
Chicken or turkey 16.6 11.8 0.30 
Oolong or black tea 16.4 28.9 0.63 
Low-fat or skim milk 14.1 15.8 0.84 
White bread 13.4 7.1 0.38 
Other seafood, such as 

shrimp or crab 11.8 2.9 0.25 
Eggs 11.6 9.3 0.44 
Oranges or tangerines 11.4 17.4 0.44 
Apples or pears 10.4 16.4 0.42 
Coffee 9.5 12.8 0.92 
Tofu 8.9 5.9 0.38 
Eggplant or squashes 8.2 4.8 0.21 
Bananas 7.0 13.1 0.56 
Beef 7.0 5.7 0.41 
Cake, pies, or Danish pastry 6.3 1.1 0.02 
Chinese-style noodles or 

rice noodles 6.1 2.0 0.18 
Steamed fish 5.9 6.8 0.52 
100% orange or grapefruit 

juice 5.2 9.5 0.58 
Carrots 4.8 4.9 0.18 
Beans or peas 4.5 3.9 �0.03 
Salty snacks 4.5 2.6 0.25 
Whole milk 4.5 6.5 0.47 
Soda 4.5 3.4 0.26 
Bean sprouts 4.3 2.4 0.17 
Peanuts or other nuts or 

seeds 4.1 4.7 0.17 
Median correlation – – 0.36 

aFFQ�food frequency questionnaire. 

nt intake as compared with three 24-hour recalls per 
ubject. Nutrient distributions were log-transformed as 
ecessary. Correlations were examined for absolute in
ake and energy-adjusted using the residual method (7). 

ESULTS 
haracteristics of the 56 women recruited into the study 
re given in Table 1. Mean age was 54 years, and most 
ere born in mainland China (75%) or Hong Kong (14%). 
ver half (57%) spoke primarily Chinese and only 9% 

poke primarily English. We obtained 24-hour recalls for 
 weekdays and 1 weekend day for 35 women; data on 3 
eekdays were available for 11 women, and the remain

ng 10 women provided data for no more than 1 weekday 

f the 3 interview days. 
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Table 3. Percent of nutrient intake captured by food frequency qu
FFQ-based estimates for 56 US Chinese women 

Nutrient 

% Total intake 
captured by 
FFQa 

Me

24-hou
recalls 

Energy (kcal) 88 1,622 
Total fatc 91 

g 57.9
% kcal 30.4

Saturated fatc 91 
g 18.2
% kcal 9.6

Cholesterolb (mg) 92 301 
Carbohydrate 86 

g 198 
% kcal 48.4

Protein 90 
g 76.8
% kcal 19.7

Fiber (g) 88 12.3
Folic acid (�g) 91 373 
Vitamin Cc (mg) 93 92 
Vitamin Ac (REd) 96 761 
Carotenec,e (RE) 95 413 
Calciumc (mg) 94 591 
Ironc (mg) 89 13.4

aTotal intake of each nutrient over all participants estimated from 24-hour recalls. 
bEnergy-adjusted values were obtained using the residual method (7). 
cLog-transformed nutrient value. 
dRE�retinol equivalent. 
eBased on the retinol activity of active provitamin A carotenoids such as �- and �-caro
of Medicine’s conversion factors published in 2001 (16). 

The FFQ food list included 68 of 98 foods eaten at least 
nce a month on average based on 24-hour recalls, and 28 
f 30 foods eaten at least once a week. The most fre
uently consumed foods reported in 24-hour recalls were 
ice, pork, and soups or broths; in FFQs they were rice, 
ea, and dark green, leafy vegetables (Table 2). Foods 
eported in 24-hour recalls but not suggested for inclu
ion by focus groups included some vegetables consumed 
n mixed dishes (eg, mushrooms, celery, bell peppers), 
read items (steamed buns, bagels, fried dough sticks), 
ther meats (eg, stewed fish, fish cakes), and dessert 
oups. 
For the 28 foods consumed at least weekly, the median 

pearman correlation between FFQ and 24-hour recall 
onsumption frequencies was 0.36 (Table 2). Foods with 
igh correlations included rice, beverages (eg, tea, coffee, 
range juice), bananas, and steamed fish. Moderately cor
elated foods included meats (eg, pork, beef), bread, sev
ral fruits (oranges/tangerines, apples/pears), and tofu. 
oods with low correlations included several vegetables 

eg, green, leafy vegetables, carrots, beans/peas, bean 
prouts), and cakes/pastries. 
The food list captured �85% of intake of the nutrients 

f interest (Table 3). Spearman correlations were be
ween 0.25 and 0.50 for most nutrients (energy, saturated 

at, cholesterol, carbohydrates, protein, folic acid, iron); w
nnaire (FFQ) items, and correlations between 24-hour recall- and 

Daily Intake Spearman Correlations 

FFQ Unadjusted 
Energy
adjustedb 

1,404 0.30 – 
0.21 0.07 

42.8 
28.0 

0.35 0.23 
14.4 
8.8 

434 0.44 0.31 
0.30 0.15 

190 
54.9 

0.31 0.23 
64.9 
18.5 
17.3 0.57 0.65 

373 0.52 0.30 
97 0.22 0.22 

911 0.07 �0.01 
687 0.06 0.07 
620 0.74 0.66 
10.5 0.39 0.29 

sing US Department of Agriculture conversion factors before publication of the Institute 

igher (r�0.5) for dietary fiber and calcium; but poor 
r�0.25) for total fat, vitamin C, vitamin A, and carotene. 
nergy adjustment did not improve correlations. Food 
nd nutrient correlations were not meaningfully different 
n analyses including only 35 women who completed 2 
eekdays and 1 weekend day, or only 30 women who 

eported a “usual” level of intake on all 3 recall days. 

ISCUSSION 
n a new FFQ for US Chinese women, the food list, 
dapted from previous questionnaires, captured most of 
he commonly consumed foods reported in 24-hour recalls 
nd �85% of intake of the nutrients of interest. Correla
ions between FFQ and 24-hour recalls were related to 
ach food’s average frequency of consumption (r�0.41), 
robably because more commonly consumed foods are 
ecalled more accurately or have higher between-person 
ariability (8). Notably, they were also less likely to occur 
n mixed dishes, although the effect of mixed dishes on 
requency estimation could not be formally evaluated. 

Although the relatively small sample size is a limita
ion of the study, participants’ FFQs and their detailed 
4-hour recall responses provide valuable information on 
ood and nutrient intake among US Chinese women, as 
estio

dian 
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tene u
ell as on the FFQ’s strengths and weaknesses. The use 
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f different nutrient databases is another limitation. Pre
ious work, however, suggests that using different data
ase values has relatively little effect on ranking or 
greement between FFQ and a referent (9-11). 
Comparing FFQ estimates with only 3 days of 24-hour 

ecalls may understate the FFQ’s performance. Three 
4-hour recalls over 1 month might not reflect usual diet 
ver a year—for example, because of seasonality. In ad
ition, precise estimates require several days of data 
ollection for nutrients with high daily variability, such 
s vitamin A (12). Notably, Hankin and colleagues (1) 
ound higher correlations when they compared their FFQ 
ith 28 days of dietary records collected over 1 year. At 

he very least, however, our analysis allowed for evalua
ion of the most commonly consumed foods and for nutri
nts with relatively low day-to-day variability, such as 
alcium. 

A standard approach to developing population-specific 
FQs involves analyzing multiple 24-hour recalls or 
ecords from the target population to identify important 
oods; grouping foods based on consumption and nutrient 
rofile similarities; and selecting nutrient values for the 
ood group, usually using weighted means or medians 
13). Findings from this and previous work (14,15) sug
est that, when resources are limited, previously devel
ped FFQs are a useful starting point for developing an 
FQ targeting a slightly different population. Collecting 
uantitative intake data, however, remains crucial for 
nforming decisions on appropriateness of food-list items, 
ortion-size choices, and nutrient values. 

ONCLUSIONS 
hese analyses identify specific strengths and weak
esses of the FFQ, provide some assurance of its ade
uacy for describing selected food and nutrient intake in 
he targeted sample, and serve as the basis for further 
mprovements. The FFQ may be useful for examining 
ntake of commonly consumed foods, such as meat and 
sh, fruits, and tofu, and selected nutrients such as folate 
nd calcium. Better performance in ranking intake of 
utrients such as total fat and vitamin A, however, will 
equire further research and refinement. Future work 
ill also address the FFQ’s reliability and provide cali
ration data for correcting estimates of diet-disease asso
iations. 
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ses, and Joanne Dorgan for her input on the manuscript. 
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