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Abstract

Objective The primary objective of this study was to examine the validity and reliability of a
semi-quantitative food frequency questionnaire (FFQ) among Chinese children aged 12-17 years.

Methods A semi-quantitative 72-food item FFQ was developed for children aged 12-17 years. The
reliability and validity of this FFQ were evaluated against 24-h dietary recalls (24 h DRs) to measure the
consumption of foods and nutrients. We administered two FFQs and three DRs to children (N = 160)
over a period of 1 month to evaluate the reliability and validity. Reliability was examined by quartile
agreement and intraclass correlation coefficients (ICCs), and validity was examined by quartile
agreement, Bland-Altman plots and correlation with DRs.

Results For reliability, the ICCs between the two FFQs ranged from 0.21 to 0.76 for foods and
nutrients, and the quartile agreement ranged from 70.0% to 95.0% in the same or adjacent quartiles.
Spearman’s correlation coefficients of foods and nutrients between the second FFQ and the 24 h DRs
ranged from -0.04 to 0.59. The Bland-Altman plots demonstrated good agreement across the range of
intakes among nutrients. The quartile agreement ranged from 50.0% to 100.0%, with infrequent
misclassification.

Conclusion The FFQ assessment of dietary intakes demonstrated acceptable relative validity and high
reproducibility for Chinese children aged 12-17 years.
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INTRODUCTION

ietary assessment is a fundamental task
in epidemiological studies, whose
objective is to investigate the

associations between dietary habits and health
outcomes. The 24-h dietary recalls (24 h DRs),

weighed food records, and narrative diet histories
are considered as short-term dietary assessment
tools and are relatively accurate dietary collection
methods™. In contrast, the food frequency
questionnaire (FFQ) covers a longer period of dietary
history varying from months to years, which can be
used to evaluate dietary habits'. Although it
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appears to be slightly difficult to collect dietary
information accurately using FFQ by recalling, results
of long-term diet history could be more meaningful
than those of short-term diet intake, particularly
when the aim is to assess the relationships between
food and its associated long-term diseases
accompanied by modifiable risk factors such as
obesity and diet-related nhoncommunicable diseases
(NCD)B*,

A significant proportion of NCD can be
attributed to suboptimal nutrition, such as
undernutrition  or  overnutrition.  Suboptimal
nutrition has been believed to be the underlying
cause of the majority of NCD in children and
ultimately responsible for a substantial proportion of
child mortality[G]. When considering that nutrition is
an important modifiable risk factor and children are
at a unique point for early intervention, reliable
assessment of diet in children becomes a major
research priority. Dietary assessment in children is of
great interest because an increasing number of
epidemiological studies have focused on childhood
diet and its relationship with the onset of
diet-related diseases, which is important in
informing  disease  prevention efforts and
understanding the complex relationship.

FFQ is a cost-effective method for dietary
assessment in large population groups. All FFQs
should be tailored to the population of the target
market because of the vast difference in food items
that contribute to the daily supply of nutrients, as
well as the wide range of dietary habits among
populations. Food intake also largely varies
depending on the ethnic, social, and cultural
background of the study population[7’8]. Several FFQs
have been validated for use in children and
adolescents, such as those in Malaysia, New Zealand,
Peru, and the USA®* M n China, a valid FFQ has
been developed for use in the general adult
population[u] However, till date, there is no
validated FFQ for use in Chinese adolescents.
Previous studies conducted in China on adolescents
have been using adults’ FFQ instead. The absence of
adolescents’” FFQ has been a hindrance in China
nutrition survey projects.

This study was designed to develop a
semi-quantitative FFQ and to validate the FFQ for
Chinese children aged 12-17 years. The reliability
and the relative validity of the FFQ were assessed.
Results using 24 h DRs were also obtained, a method
that has been found to be suitable for comparison to
establish validity[m.

PARTICIPANTS AND METHODS

Study Participants

Adolescents aged 12-17 years were enrolled in
this study using a multilevel cluster sampling method.
Participants were recruited from four middle schools
in Yanging district of Beijing and Wanzhou district of
Chongging in China. The two cities were selected as
being representative of the northern and southern
areas according to nutrition experts’ advice, and four
classes were randomly selected from 52 classes.
Among the 52 classes, the total number of adolescents
was 2,792, of whom 165 were selected. The selection
criterion was healthy (i.e., with no medical conditions
and allergies nor specific dietary restrictions affecting
food intake) children residing in the local area for more
than 6 months.

Based on the study of WiIIett[”], the number of
subjects required to assess reproducibility and
validity was at least 110. From 165 potential
participants, 161 participants volunteered to
complete the two FFQs and three consecutive days’
24 h DRs. This sample size was considered as
appropriate for studies validating dietary intake tools.
Data collection was conducted from May 2018 to
July 2018. All the procedures involving human
participants/patients were approved by the ethics
committee of the National Institute for Nutrition and
Health, Chinese Center for Disease Control and
Prevention. All participants/parents provided their
written informed consent.

Study Design

Participants were enrolled in this study for a
period of 1 month (Figure 1). We collected two FFQs
over the course of this study period. The first FFQ
(FFQ1) was collected in May, and the second FFQ
(FFQ2) was collected in June. Three consecutive days’
24 h DRs were collected after FFQl with 1-week
interval, and the days were consecutive, which
reduced random errors due to date selection, and
the method was consistent with previous methods
used in China™™". The three consecutive days’ 24 h
DRs were designed on Sunday, Monday, and
Tuesday, which covered two weekdays and one
weekend day to account for intraindividual variation
between day types. The questionnaires of each
individual participant were administered by an
interviewer face-to-face. Socio-demographic
information and anthropometric measurements
were also collected.
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Development of FFQ

A semi-quantitative FFQ was developed
according to the methods proposed by willett™. A
data-driven approach was adopted to determine the
food list of FFQ, as described by Block et al.[m], using
data from a nationally representative 3-day 24 h DRs
survey (n = 28,139) conducted during 2010-2012 in
children and adolescents. The FFQ consisted of 72
items of food commonly consumed in the previous
month, including the following three sections: the
food list, the frequency response, and the average
intake. The frequency response included the
following four categories: (1) how many times per
day, (2) how many times per week, (3) how many
times per month, and (4) almost never eat or drink.
There was no unified portion size in China, and
therefore, food types and portion size of local food
were surveyed in markets, and visual aids, which
consisted of photographs of utensils and food
portions, were used to assist with description of
amounts consumed.

Collection of Food Dietary Records

Intakes obtained by the 3-day 24 h DRs were
used as reference data for analyzing relative validity.
Data collection included the following four steps: a
quick list, detailed pass, forgotten food, and final
review™. A quick food list was provided to
participants, and they were also given verbal and
written instructions on how to complete the list. To
facilitate accurate recording, the instructions
included standardized examples of the methods of
recording and the food record was structured into
daily meal times. In the detailed pass, the research
interviewers evaluated the completed food list
chronologically on the next day and explored for
food description details, preparation methods, and
amounts consumed. Visual aids displaying the
photographs of utensils and food portion size were
used to assist with determination of amounts
consumed, after which the research interviewers
attempted to elicit any forgotten items such as
snacks and beverages consumed, if applicable.
Finally, the interviewer gave a final check and review

Baseline

to complete the first 24 h DR. And the same
procedure was followed for the second and third 24
h DR.

Dietary Assessment

The daily nutrient consumption of participants
was calculated using the China food composition
database. Nutritional values for each food were
calculated by matching the food code from the China
food composition database. If one food was not
listed in the database, food containing similar
ingredients was used instead to calculate the
nutritional values. For a food group, according to the
similarity of ingredients, nutrient profile, and/or
culinary usage among the food and the grouping
scheme used in other studies, the FFQ's 72 food
items and the 24 h DRs’ food list were reduced to 17
predefined food groups, respectively.

Anthropometric Assessment

During the final interview, anthropometric
measurements of the children were obtained. Height
was measured without shoes to the nearest 0.1 cm,
and body weight was measured in the morning on an
empty stomach in light clothes to the nearest 0.1 kg.
These measurements were conducted according to
the standard of measuring steps by unified trained
investigators. Height and weight measurements
were used to calculate body mass index (BMI). BMI
z-scores were used to determine whether
participants were obese or not using the Chinese
children and adolescents standards®.

Statistical Analysis

All data were double-entered into Epidata.
Spearman’s correlations, Bland-Altman plots, and
quartile agreement were used to assess validity.
Reliability statistics included intraclass correlation
coefficients (ICCs) and quartile agreement. ICCs are
preferred for test-etest reliability as they can
measure agreement between the same metric
compared with Spearman’s correlation
coefficient, which evaluates agreement in rank order
of measures with the same or different metrics. The

One month

¢ Food frequency
questionnaire

e 24-hour dietary recall
(Sun. Mon. Tune.)

| I

* Food frequency
questionnaire

Figure 1. Flow chart of the validation study for the food frequency questionnaire (FFQ).
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Bland-Altman plots are shown based on the
estimated mean (standard deviation, SD) of
difference between the two dietary assessment
methods.

When the difference in measurement results
obeys normal distribution, 95% of the difference
should be between mean + 1.96 SD. Data are
described as n (%) for categorical variables, and
mean and SD or median and interquartile range (IQR)
were used for describing continuous variables. All
statistical analyses were performed using SAS,
version 9.4 (SAS Institute Inc., Cary, NC, USA), and a
P value of < 0.05 was considered to be statistically
significant; all P values were two-sided.

RESULTS

Study Sample Characteristics

Characteristics of the study population are
presented in Table 1. A total of 160 parent-child
pairs completed the study (99.4%). Mean age of the
participants (50.6% males) was 14.6 years, mean
height was 164.3 cm, mean weight was 59.0 kg, and
mean BMI was 21.7 kg/mz. Furthermore, 5.6%, 61.3%,

15.6%, and 17.5% of children were underweight,
normal weight, overweight, and obese, respectively.
Half of the participants were from junior middle
schools.

Reliability of FFQ1 vs. FFQ2

Table 2 shows the descriptive statistics for the
mean (SD) and median (IQR) intake of 17 types of
food groups and 15 types of nutrients between FFQ1
and FFQ2. Compared with FFQ2, the food intake of
cereal, fresh vegetables, fresh fruits, dairy products,
and red meat was slightly higher in FFQ1. Intake of
other foods such as tubers, beans, poultry, eggs,
nuts, and sweetened beverages was not significantly
different between FFQl and FFQ2. Compared with
FFQ2, the nutrient intake of energy, carbohydrates,
cholesterol, vitamin A, calcium, phosphorus, and
potassium was slightly higher in FFQ1l. Intake of
other nutrients such as protein, fat, dietary fiber,
vitamin C, and iron was not significantly different
between FFQ1 and FFQ2.

Table 2 also shows the results from the
reliability assessment of FFQ1 vs. FFQ2. The median
ICC of food groups between FFQ2 and FFQ1 was 0.41

Table 1. Socio-demographic Characteristics and Anthropometric Measurements of Participants (N = 160)°

Socio-demographic Variable Total Male (n = 81) Female (n =79)

Age (years, mean * SD) 146+1.4 14.7+15 145+1.4
Height (cm, mean + SD) 164.3+8.7 169.3+8.1 159.1+5.8
Weight (kg, mean + SD) 59.0 +15.1 64.5 +16.8 53.3+104
Body mass index (BMI) (kg/m>, mean + SD)b 21.7 +4.5 22.4+5.2 21.0+3.5
Underweight (n, %) 9 (5.6) 6(7.4) 3(3.8)
Normal weight (n, %) 98 (61.3) 41 (50.6) 57 (72.2)
Overweight (n, %) 25 (15.6) 14 (17.3) 11 (13.9)
Obesity (n, %) 28 (17.5) 20 (24.7) 8(10.1)
Grade level of school (n, %)

Junior middle school 80 (50.0) 40 (49.4) 40 (50.6)

senior middle school 80 (50.0) 41 (50.6) 39 (49.4)
Father’s education level (n, %)

Primary education 6(3.8) 3(3.7) 3(3.8)

Secondary education 102 (63.8) 52 (64.2) 50 (63.3)

Higher education 52 (32.5) 26 (32.1) 26 (32.9)
Mother’s education level (n, %)

Primary education 14 (8.8) 8(9.9) 6(7.6)

Secondary education 91 (56.9) 48 (59.3) 43 (54.4)

Higher education 55 (34.4) 25 (30.9) 30(38.0)
Father’s employment status (n, %)

Not employed 2(1.3) 1(1.2) 1(1.3)

Employed 158 (98.8) 80 (98.8) 78 (98.7)
Mother’s employment status (n, %)

Not employed 38(23.8) 20 (24.7) 18 (22.8)

Employed 122 (76.3) 61 (75.3) 61(77.2)

Note. *“Numbers in this table represent means * standard deviations (SD) and n (%) for continuous and
categorical variables, respectively. *BMI cut-off points adapted from Chinese standard for children and

adolescents.
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(range: 0.21-0.66). The ICCs of nutrients ranged from
0.56 to 0.76. When food groups and nutrient intakes
were categorized into quartiles, the agreement rates
between FFQ1 and FFQ2 in the same quartile ranged
from 27.5% to 49.4%, whereas those in the same or
adjacent quartiles ranged from 70.0% to 95.0%, and
misclassification to an extreme quartile was rare (<
10%).

Validity of FFQ 2 vs. 24 h DRs

Table 3 reports the descriptive statistics for the
mean (SD) and median (IQR) intake of 17 types of
food groups and 15 types of nutrients between FFQ2
and 24 h DRs. Compared with 24 h DRs, the intake of
fresh vegetables, fresh fruits, dairy products,
sweetened beverages, energy, cholesterol, and
calcium was slightly higher in FFQ2. Intake of other
foods and nutrients was not significantly different
between FFQ2 and 24 h DRs.

Results obtained from the validity assessment of
FFQ2 vs. 24 h DRs are presented in Table 3 and
Figure 2. The Spearman’s correlation coefficients (rs)
of food groups and nutrients between FFQ2 and
24 h DRs ranged from -0.04 to 0.59 and 0.08 to 0.45,
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respectively. When food groups and nutrient intakes
were categorized into quartiles, the agreement rates
between FFQ2 and 24 h DRs in the same quartile
ranged from 23.8% to 45.0%, whereas those in the
same or adjacent quartiles ranged from 50.0% to
100.0%. Misclassification to an extreme quartile was
rare. Figure 2 depicts the Bland-Altman plots for
energy, protein, carbohydrates, and fat. With the
exception of a few, the majority of data points lied
between 95% limits of agreement, closer to the
middle horizontal line.

DISCUSSION

This study examined the reliability and validity
of a semi-quantitative FFQ to assess a wide range of
food groups and nutrients among children aged
12-17 years living in urban and rural areas of China.
In this validation study, 24 h DRs on three
consecutive days were used as a reference method,
which conforms to the generally accepted minimum
number of three recalls required for representationm].
Results of usual food intake and correlation
coefficients suggest that the FFQ was reproducible and
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Figure 2. Bland-Altman plots for nutrients between FFQ2 and 24 h DRs (N = 160).
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performed well compared with 24 h DRs among
Chinese children aged 12-17 years.

The FFQ covers a longer period of dietary history
varying from months to years, which can be used to
evaluate dietary habits. However, adult FFQs always
cover one year to estimate their dietary habits. For a
population with a complicated dietary behavior,
such as Chinese adolescents, it appears to be slightly
difficult to collect dietary information accurately
using FFQ by recalling. In this study, we collected the
dietary information using adolescents’ FFQ that
covers a month to reduce recall bias.

The number of food items listed in the FFQ
tends to vary widely in different studies. Willet?>?!
suggested that there was a rapidly decreasing
marginal gain in information obtained using
increasingly detailed questionnaires. This implies
that food lists must be carefully selected with a large
amount of information. Too long questionnaires
would result in tiredness and disgust among
participants, which would eventually impair the
precision and accuracy of the questionnaires.
Therefore, the FFQ used in this study, which was
composed of a list of 72 food items, appears to have
an optimal length. According to the study of
Willett™, the number of participants necessary to
conduct reproducibility and validity studies was at
least 110, and if there were more participants,
valuable information would be obtained for the
assessment of the questionnaires. In this study, 160
participants finally volunteered and completed the
FFQs and the 24 h DRs. This sample size was
considered to be appropriate for the validation of
FFQ.

The reliability results obtained in this study were
comparable to those of some studies on children
from other countries™*****®!. When the food
intakes were categorized into quartiles, FFQ1 vs.
FFQ2 produced good agreement rates in the same or
adjacent quartiles, and misclassification to an
extreme quartile was rare (< 10%). The ICCs
computed in this study (range: 0.21-0.76) for food
groups and nutrients were quite similar to those
reported in previous studies on adolescent
populations (ICC range: 0.01-0.83)[24'27]. However,
the ICCs computed for nutrients were higher than
those computed for food groups, which was due to
the food intake frequencies that are more variable
than those of nutrient intakes. Consistent with
previous studies™, we found that reliability was
related to consumption frequency, which resulted in
higher ICCs for foods with higher intake frequencies.

If the questionnaires were completed by participants
with parents present, perhaps the results would
have been better. However, as far as the results
were concerned, the FFQ demonstrated acceptable
reliability in the sample of Chinese children based on
their food and nutrient intakes.

Regarding validity, a major component was the
selection of an appropriate reference method to
assess FFQ. There is no gold standard for this
measurement. However, it is crucial that the errors
of both methods be as independent as possible. In
the absence of an absolute gold standard for dietary
assessment, the 24 h DRs were selected as the
reference method. This method was advantageous
in its ability to capture all food intakes without
depending on memory and thus had the fewest
correlated errors with FFQs™. The correlations
obtained for validity between FFQ2 and 24 h DRs in
our study were similar to those reported in other
studies™?.  The  cross-classification analysis
revealed that the majority of participants were
correctly classified into the same or adjacent
quartiles (range: 50.0%-100.0%), and < 10% of them
were misclassified into an opposite quartile.

The overall correlation coefficient of validity was
less than that of reliability. One possible explanation
for several instances of the observed poor validity
was that some of these foods were not being
consumed regularly (e.g., poultry, desserts, salted
vegetables, and fungus algae) and therefore were not
recorded during the 24 h DR period. This was an
expected limitation because the 24 h DR method that
was used as reference to validate the FFQ covers only
a limited period of time. The somewhat limited
agreement between the FFQs and the 24 h DRs could
also be due to the fact that they were measuring
different aspects of diet. One was measuring the usual
intake, and the other was measuring the current
intake. These reasons led to a slightly lower correlation
coefficient between FFQ2 and 24 h DRs.

However, not all foods or nutrients have low
correlation coefficient in validity. If some foods were
consumed regularly, the correlation coefficient
between FFQ2 and 24 h DRs was higher. For example,
in our study, dairy products, red meat, fresh fruits,
and sweetened beverages were consumed regularly
by the children, and the Spearman’s correlation
coefficient and the cross-classification analysis
results were higher.

The results of this study also demonstrated that
intake of fresh vegetables, fruits, dairy products, and
sweetened beverages in FFQ2 was slightly higher
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than that in 24 h DRs, which was also observed in the
majority of studies. The NHANES study conducted in
the USA found that FFQ food intake estimates for
children aged 4-15 years were generally higher than
those of 24 h DRs estimates®. A study from Belgium
on children aged 11-18 years reported that all foods,
except cheese, soft drinks, and chips, were
overrated®. The potential explanation that was
proposed was that it was due to recall bias.
Participants tend to overestimate their actual intake
when attempting to recall the frequency of multiple
food items consumed in an FFQ. The higher intakes
derived from the FFQs were predictable and have
been observed in previous studies®>*,

In addition, for a country as complex as China in
terms of food, it appears to be slightly difficult to
collect dietary information accurately using FFQ by
recalling from adolescents as they are less able to
estimate food intake compared with adults.
However, based on the results, we could infer that
foods with certain size or servings exhibited higher
correlation. For example, dairy products, fruits,
beverages, and eggs, always with a certain size,
showed higher correlation. This reminds us of the
need to promote food portions in China.

The major strengths of this study include a high
participation rate and adequate sample size,
appropriate questionnaire length, detailed data
collection by trained interviewers, preparing the
food diary, and using food photo album and
prepared recipes for estimating portion size and
intake amount. Previous studies have identified the
need for additional foods in the picture library and
some important aspects in training and supervising
field workers to reduce error sources during data
collection®. An additional strength of this study is
the use of the same nutrient database to calculate
intake from 24 h DRs and FFQs. Nevertheless, some
limitations still exist in this study. Because the FFQ
covers only the past month, it was unable to capture
seasonal variations in food intake. Although diet
records are recognized as the gold standard, errors
in recording as well as changes in dietary habits as a
result of keeping a record are inevitable. These
limitations may have decreased the apparent validity
of the FFQ.

CONCLUSIONS

The FFQ demonstrated acceptable validity and
reproducibility in a sample of Chinese children and

adolescents based on their food and nutrient intakes.

The comparability of the validity to that reported in
the current literature suggests that FFQ assessment
of dietary intakes in Chinese children remains
feasible for the purpose of ranking individuals’
dietary exposures in epidemiological studies.

CONFLICTS OF INTERESTS

No potential conflict of interest was reported by
the authors.

ACKNOWLEDGMENTS

The authors would like to thank the Beijing
Center for Disease Prevention and Control, the
Chongging Center for Disease Control and
Prevention, the Yanging Center for Disease Control
and Prevention, and the Wanzhou Center for Disease
Control and Prevention, and also thank all the
participants and project staffs. This project would
not have been possible without all of their support.

Received: March 5, 2019;
Accepted: May 21, 2019

REFERENCES

1. Yuan C, Spiegelman D, Rimm EB, et al. Validity of a Dietary
Questionnaire Assessed by Comparison With Multiple
Weighed Dietary Records or 24-Hour Recalls. Am J Epidemiol,
2017; 185, 570-84.

2. Cade J, Thompson R, Burley V, et al. Development, validation
and utilisation of food-frequency questionnaires - a review.
Public Health Nutr, 2002; 5, 567-87.

3. Kolodziejczyk JK, Merchant G, Norman GJ. Reliability and
validity of child/adolescent food frequency questionnaires that
assess foods and/or food groups. J Pediatric Gastroenterol
Nutrition, 2012; 55, 4-13.

4. Nurul-Fadhilah A, Teo PS, Foo LH. Validity and reproducibility
of a food frequency questionnaire (FFQ) for dietary assessment
in Malay adolescents in Malaysia. Asia Pac J Clin Nutr, 2012; 21,
97-103.

5. Mills VC, Skidmore PM, Watson EO, et al. Relative validity and
reproducibility of a food frequency questionnaire for
identifying the dietary patterns of toddlers in New Zealand. J
Acad Nutr Diet, 2015; 115, 551-8.

6. Rodriguez CA, Smith ER, Villamor E, et al. Development and
Validation of a Food Frequency Questionnaire to Estimate
Intake among Children and Adolescents in Urban Peru.
Nutrients, 2017; 9, 1-11.

7. Affret A, EL Fhi D. Relative Validity and Reproducibility of a
New 44-ltem Diet and Food Frequency Questionnaire
Among Adults: Online Assessment. J Med Internet Res, 2018;
20, e227.

8. Moghames P, Hammami N, Hwalla N, et al. Validity and
reliability of a food frequency questionnaire to estimate
dietary intake among Lebanese children. Nutrition J, 2016; 15,
4.



FFQ for Chinese children: validity and reliability

495

9. Rodriguez CA, Smith ER, Villamor E, et al. Development and
Validation of a Food Frequency Questionnaire to Estimate
Intake among Children and Adolescents in Urban Peru.
Nutrients, 2017; 9, 1121.

10.Wong JE, Parnell WR, Black KE, et al. Reliability and relative
validity of a food frequency questionnaire to assess food group
intakes in New Zealand adolescents. Nutrition J, 2012; 11, 65.

11.Field AE, Peterson KE, Gortmaker SL, et al. Reproducibility and
validity of a food frequency questionnaire among fourth to
seventh grade inner-city school children: implications of age
and day-to-day variation in dietary intake. Public Health Nutr,
1999; 2, 293-300.

12.Zhao WH, Huang ZP, Zhang X, et al. Reproducibility and Validity
of a Chinese Food Frequency Questionnaire. Biomed Environ
Sci, 2010; 23, 1-38.

13.Haraldsd TTIR J, TJ Nneland A, Overvad K. Validity of individual
portion size estimates in a food frequency questionnaire. Int J
Epidemiol, 1994; 23, 786-96.

14.Walter W. Nutritional epidemiology. 2nd. [M]. New York:
Oxford University Press, 1998.

15.Hong X, Ye Q, Wang Z, et al. Reproducibility and validity of
dietary patterns identified using factor analysis among Chinese
populations. Br J Nutr, 2016; 116, 842-52.

16.Zhang J, Wang H, Wang Y, et al. Dietary patterns and their
associations with childhood obesity in China. Br J Nutr, 2015;
113, 1978-84.

17.Hong X, Ye Q, Wang Z, et al. Reproducibility and validity of
dietary patterns identified using factor analysis among Chinese
populations. Br J Nutr, 2016; 116, 842-52.

18.Block G, Hartman AM, Dresser CM, et al. A data-based
approach to diet questionnaire design and testing. Am J
Epidemiol, 1986; 124, 453-69.

19.Moshfegh AJ, Rhodes DG, Baer DJ, et al. The US Department of
Agriculture Automated Multiple-Pass Method reduces bias in
the collection of energy intakes. Am J Clin Nutr, 2008; 88,
324-32.

20.Wgoc. Body mass index reference norm for screening
overweight and obesity in Chinese children and adolescents.
Chin J Epidemiol, 2004; 25, 97-102. (In Chinese)

21.Eck LH, Klesges RC, Hanson CL, et al. Measuring short-term
dietary intake: development and testing of a 1-week food
frequency questionnaire. J Am Diet Assoc, 1991; 91, 940-5.

22.Willett WC, Sampson L, Stampfer MJ, et al. Reproducibility and
validity of a semiquantitative food frequency questionnaire.
Am J Epidemiol, 1985; 122, 51-65.

23.Willett WC, MJ Stampfer, G A Colditz, et al. Dietary
fat and the risk of breast cancer. N Engl Med, 1987; 317,
165-7.

24.Cullen KW, Watson K, Zakeri I. Relative reliability and validity of
the Block Kids Questionnaire among youth aged 10 to 17 years.
J Am Diet Assoc, 2008; 108, 862-6.

25.Deschamps V, DE Lauzon-Guillain B, LAFAY L, et al
Reproducibility and relative validity of a food-frequency
questionnaire among French adults and adolescents. Eur J
Clin Nutr, 2009; 63, 282-91.

26.Wei X, Caihong S, Li Z, et al. Reproducibility and Relative
Validity of a Food Frequency Questionnaire Developed for
Female Adolescents in Suihua, North China. PloS One, 2011; 6,
e19656.

27.Deschamps V. Reproducibility and relative validity of a
food-frequency questionnaire among French adults and
adolescents. Eur J Clin Nutr, 2009; 63, 282-91.

28.Lanfer A, Hebestreit A, Ahrens W, et al. Reproducibility of food
consumption frequencies derived from the Children's Eating
Habits Questionnaire used in the IDEFICS study. Int J Obesity
(2005), 2011; 35 Suppl 1, S61-8.

29.Liu X, Wang X, Lin S, et al. Reproducibility and Validity of a
Food Frequency Questionnaire for Assessing Dietary
Consumption via the Dietary Pattern Method in a Chinese
Rural Population. PLoS One, 2015; 10, e0134627.

30.SC H, FE T, CM L, et al. Comparison of the NHANES dietary
screener questionnaire to the Automated Self-Administered
24-Hour Recall for Children in the Healthy Communities Study.
Nutrition J, 2018; 17, 111.

31.CAV, L M. A Belgian study on the reliability and relative validity
of the Health Behaviour in School-Aged Children
food-frequency questionnaire. Public Health Nutr, 2003; 6,
581-8.

32.Johnson-Kozlow M, Matt GE, Rock CL, et al. Assessment of
Dietary Intakes of Filipino-Americans: Implications for Food
Frequency Questionnaire Design. J Nutr Educat Behav, 2011;
43, 505-10.

33.Karen JS, Knutsen SF, Lawrence BW, et al. Validation of
nutrient intake using an FFQ and repeated 24 h recalls in black
and white subjects of the Adventist Health Study-2 (AHS-2).
Public Health Nutr, 2010; 13, 812-9.

34.Grewal NK, Mose LA, Aunan MB, et al. Development and Pilot
Testing of 24-Hour Multiple-Pass Recall to Assess Dietary
Intake of Toddlers of Somali- and Iraqgi-Born Mothers Living in
Norway. Nutrients, 2014; 6, 2333-47.



