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Item non-responses are frequently encountered ihilednaood frequency questionnaires (FFQs) in
epidemiological studies. The effects of item nospanses in a FFQ on presumed nutrient intake abjgécu
classifications were examined in this study of denw@ancer cohort in Korea. A semi-quantitative Frgs
developed and mailed to adult males aged betweemd®9 in Seoul. Among the 14,533 cohort partitipa
7,647 subjects who fully completed the FFQ inifiadihd 216 subjects who completed the frequencyimgiss
items at resurvey were compared. When item noreresgs were treated as not eaten, the averagentutrie
intakes of this group were significantly lower thiaoth the average intake of subjects who fully cleteg at
the initial survey and the average intake of thwhe completed at the resurvey. Increases in mitiigakes
during resurvey were substantively proportionahi® number of items originally omitted. Cross clfisations

of item non-response subjects by nutrient intakierathe initial survey and after resurvey showed
misclassification towards lower quantile. Morequwistribution of ‘never or seldom’ answer of regy group
was similar to initial complete group. These resimdicate that treating item non-responses aseat#n

introduces bias when estimating nutrient intakesvioen

classifying subjects on the basis of nutrietekes.

More study is required to determine how best tattr®n-response items in FFQ.
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Introduction

In epidemiological studies on diet and diseasdioglships,
food frequency questionnaires (FFQs) are preferred,
only because of the cost, but also because thegedong-
term dietary intake of participants can be obtaieasily by
an administration. However, mailed self-administer
FFQs are prone to problems associated with loworesp
rates and item non-respon3ésWillett® speculated that
participants left items unanswered because ofdnttin or
carelessness or because participants did not belnat the
food items were of relevance. In studies involviFEQs,
researchers have often excluded records with item n
response8’ Willett et al.,* excluded subjects with 10 or
more item non-responses from a food frequency turest
naire containing 60 items in a Nurses’ Health Stumyt in

a later Health Professional Follow-Up Study, albjsats
with less than 70 item non-responses from a quetdioe
containing 131 food items were included. Riboliet al.,°
excluded subjects with more than seven items ngssin
from a food frequency questionnaire developed atUts.
National Cancer Institute, which contained 97 féimns.
However, the exclusion of such subjects does ndy on
inevitably decrease the sample size, but it cao miso-
duce bias in the final sample. When they excludes t
records with item non-responses, the exclusioerizithave
largely been dependent on the judgment of researchke
others have treated the item non-responses as ¢ouH
sumption’®*® Caaret al.® reported that when subjects

submitting item non-responses were followed-upm#e
were generally left blank because the food itemewet
consumed. However, when they compared the nutrient
intakes of subjects with item non-responses beforé
after follow-up, nutrient intake levels were fouttdhave
increased. Nevertheless, they concluded that iterm
responses do not affect the rankings of subjecthlyn
especially when only a few items are missing.

The present study was undertaken to analyee th
possible errors caused by item non-responses wien t
were treated as not consumed in a mailed FFQ im-a K
rean male cancer cohort. Subjects were initiallysyed
by using a mailed FFQ. Subsequently, questiongaire
with item non-responses were re-mailed, and ppéitis
were requested to complete those items left bldrtkea
initial survey. The results from the participantsoshad
item non-responses at the initial survey but whexess-
fully completed the questionnaire at the resyrwere

Correspondence address: Dr Yoon-Ok Ahn, Department of
Preventive Medicine, Seoul National University @gi of
Medicine, 28 Yongon-Dong Chongno-Gu Seoul, Korea.

Tel : +82-2-740-8322; Fax :+82-2-747-4830

Email : yoahn@plaza.snu.ac.kr

Accepted 9th August 2005



Younjhin Ahn, Hee Young Paik andovieOk Ahn 171

used to estimate the errors associated with ttantient individuals of CR group before and after the resyrv

of item non-responses as not eaten. were classified into four levels. CR group werera&otied
from total responders and cross-classified by digant

M ethods levels of total responders. The agreement rates used

Study population to test for classification errors due to item nesponses.

As an integral part of the 1992 Seoul Cancer CohorThe SAS version 8.02 was used for statistical aealys
study?, a FFQ containing 84 food items, frequently con-(SAS Institute Inc, Cary, NC, USA).

sumed by Korean adults was mailed to 29,918 Korean

males in the 40-59 age group. Of the 29,918 subjectResults

mailed, 14,533 responded (48.6%) and 7,660 fulip-co The distribution of CR group subjects by the numbier
pleted the food frequency questionnaire at theiainit food items with item non-response in consumptics fr
survey. After excluding 13 records, because althef quency at the initial survey is shown in Table 1e Tdast
answers were ‘never or seldom’, 7,647 subjects weraumber of non-response items was 1, and the gtemass
deemed as having completed the questionnaire sati84. The most common number of item non-responses
factorily at the initial survey and defined as thiegroup. was 1. Among the 216 subjects in CR group, moa@ th
Participants with item non-responses on the infis@ld  half of subjects had had less than 2 non-respdesesi
frequency questionnaire were followed-up by mathimi  and 158 (73.1%) had less than 8 non-response (less

3 months, and requested to complete the itemswbet  than 10% of the total items). However, a considerab
unanswered at the initial survey. Of the 6,873jexttb  proportion of subjects, 18 (8.33%), had more tha&n 4
who had item non-responses in consumption frequency items non-responded to at the initial survey.

portion size contacted, 2,651(38.6%) responded.ognm
those, we selected 216 subjects who had fully cetagl
the FFQ during the resurvey and defined as the I©Bpg
This work has been done in accordance with intesnati

Table 1. Distribution of subjects by the number of non-
response food items in the Eoup.

accepted ethical standards. Number of fooc Cumulative _

items non-  Number of Cumulative

) number of %
. . responded attt  subjects - %
Food Frequency Questionnaire (FFQ) initial survey subjects
T.he s_eml-quantltatlve FFQ used was deye_!oped from=a 1 101 101 1676 4676
pilot dietary survey of adult male subjects livimgSeoul,
and was based upon the 24-hour recall method. FFHs 2 21 128 12.50 59.26
consisted of 84 frequently consumed food items,ctvhi 3 7 135 3.24 62.50
were presented as a list and grouped on the basis-o 4 4 139 1.85 64.35
trient contribution and relationship with cancerglfiian- 5 8 147 3.70 68.06
swers were possible for con_sumptlon frequency, inang 6 6 153 278 70.83
from ‘never or seldom’ to ‘twice a day or more’. & hor- 7 5
. . ) ) 158 2.31 73.15
tion size of each food item was provided as snmé;
8~10 6 164 2.78 75.93

dium and large. The development and validation ef th
FFQ has been previously descridgd. 11~20 15 179 6.94 82.87
Nutrient intake was calculated based on theeko

Nutrient Database compiled by The Korean Nutritian S 21~ 3° 8 187 3.70 86.57
ciety!* Daily nutrient intake levels of subjects were cal- 31~40 11 198 5.09 91.67
culated from the daily average consumption freqigsnc 41 _g4 18 216 8.33 100.00

and the daily average portion sizes. Responsehdo t
FFQs were classified as complete, only if the con-cRr: Subjects who had completed the questionnaifesaiesurvey.
sumption frequency and portion size of every itead h

been completed. For questionnaires with item nonMean values of energy, carbohydrate, phosphopus,
responses, nutrient intakes were calculated bytinigea carotene, and niacin intakes of the CR group atrtiiel

item non-responses as not eaten. survey were significantly lower than those of tHeg@up
(Table 2). However, after filing out the item non-
Data analysis responses nutrient intakes of CR group becameststati

Differences of the mean nutrient intakes of theg@lup  cally the same. This increase ranged from 5% it
and the two states of the CR € 216) group, i.e., before C to 13.6% in carbohydrate intake which was almost
and after completing initial non-responses were -comproportional to the number of non-response item$l€ra
pared. Nutrient intake levels were presented aanme 3). For those subjects with less than 4 origitexhinon-
(* SEM) and multiple comparisons of mean were tgst bresponses, out of a total of 84 items, energy timk
Scheffé method of GLM procedure. Mean differendes ocreased by 605 kJ (144 kcal) after resurvey, pnateake
nutrient intakes assumed before and after resw¥&R by 2.9g and fat intake by 2.0g. For those with203tem
group by the number of item non-responses in connon-responses, energy intake increased by 282874 (
sumption frequency. Classification errors werénegtied  kcal), protein 22.63g and fat by 9.4g.

after quantile classifications of total 7,863 raspers Although the influence of item non-responsesttoe
(i.e the Cl + CR group). Total responders ingigdhe perceived nutrient intake levels of the subjgcesumably
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Table 2. Nutrient intake levels of study subjects who cortedethe food frequency questionnaire either atirtfiil
survey or at the resurvey

Subjects with item non-response at the initial but

completed at resurvey Subjects who completed at

Nutrients RS nial survey p
Initial surve)}) Re- survey Dif(f;: )%nce (N =7647)
Energy (kJ) 8001 + 298 9016 + 293 113 8884 + 19.8 0.0117
(kcal) 1905 + 69.8 2146 +70.7 2115 +11.9
Protein (g) 75.8+3.43 827 +3.44 8.4 77.4+0.50 0.1895
Fat (g) 545+320 59.1+3.17 7.7 58.3 +0.52 0.4947
Carbohydrate (g) 264 + 9.9 305 + 9.62 13.6 303.8+1.7% 0.0006
Ca (mg) 758+39.8  812+40.8 6.7 741.3 +5.58 0.105
P (mg) 1069 +45.2 1184 +45.8 9.6 1119 +6.78 0.134
Fe (mg) 156+0.72 16.8+0.73% 7.1 15.1+0.12 0.177
Vitamin A (RE) 645+37.3 692 +37.7 6.8 603.0 + 6.53 0.050
Retinol (RE) 31.1+25%  33.2+264 6.4 30.8 £0.4D 0.666
B -caroteneyf g) 786 +85.6 829 + 86.G 5.2 631.9 +10.3 0.001
Thiamin (mg) 1.18+0.06  1.30 + 0.06 8.5 1.18 + 0.009 0.117
Riboflavin (mg) 1.20+0.06  1.31+0.06 8.4 1.20 + 0.009 0.112
Niacin (mg) 16.8+0.77  18.4+0.7F 8.8 16.97 +0.111% 0.118
VitaminC (mg) 98+5.06 104 +5.08 5.0 96.2 £+ 0.8 0.339

1) Nutrient intake levels were calculated by tmegitem non-responses as not eaten. Real valug(esg-Treating as not eaten (initial survey) ;
2) Difference(%) = - x 100 Real value (resurveg); Multiple comparisons of mean were test by Eéhmethod of GLM procedure. D.f (2,
8076); CI: Subjects who had completed the questiva satisfactorily at the initial survey; CR:bgects who had completed the questionnaire

at the resurvey.

depend on the nutrient contents of the omitted stemar
results indicate that the number of item non-respsron
the questionnaire could be used to estimate theumed

In the lowest quantile of initial survey, overalf% of
subjects were classified into same quantile aésunvey
and 15% were into neighboring quantile. In thehkgf

nutrient intake. Usually, most nutrients showedrgha quantile of initial survey, over 99% of subjects reve
increases at the number of 9~12 food items missedlassified into the same quantile after resurviéyghowed
Among those subjects with 21 or more non-responsehat the majority classification errors in the CRoup

items, the increases in nutrient intake upon reesuwere
not as proportional as for those with less thann@af-
response items (data not shown).

In epidemiological studies on diet and diseasation-
ships, subjects are often classified into severaupgs
according to their intake levels of the nutrienftsnéerest.
The misclassification of subjects, rather than dtaty
intake levels, imposes a severe bias on the datlysisn
The extent of error in the quantile classificatidnsab-

occurred in subjects in the lower quantile of renti
intakes at the initial survey (Table 4).

Some researchers have argued that subject® lea
items blank because the items are not consumed. This
idea was tested by comparing the percentages oér rog
seldom’ answers in the consumption frequency ofGhe
and CR groups (Table 5). Among the 84 food itergs, 7
items were answered ‘never or seldom’ higher priopor
in the CR group, and 8 items in Cl group. For 26dfo

jects with item non-responses was estimated byt jointems, the difference in the proportion of ‘never o
classification of CR group before and after resyrve seldom’ answers in the Cl and CR group was stedithyi

among the quantile levels of total responders (CTR
group). The initial quantile classification wastekrmined
using nutrient intake levels calculated on the daxi
treating item non-responses as not eaten. Theitpsaof
the total responders were again determined afseirvey.

significant. Among them the following 24 items (jam
honey/syrup, sushi, dog meat, fresh/frozen/driesh,fi
mayonnaise, fish stew, soybeans, tofu, mungbean pan
cake, apple, peach, plum, pear, strawberry, gripe,
orange juice, tomato juice, yogurt, cheese, emfblack
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Table 3. Mean differences of nutrient akes before and after resurvey in the CR grouprdowpto the number ¢
item non-responses in the initial survey

No. of Item

non-responses in 1~-4 5~8 9~12 13~20 p
consumptlon

frequency (N =139) N =20) N =11) N =9
Energy (kJ) 6052 + 99.2 798.4° + 454 2126° + 1246 282F + 1050 0.0002
(kcal) 1441 + 053 190.1 + 108 506.2 + 296.7 6719 + 250.1
Protein (g) 29 + 63 422 + 28 14 + 69 223 + 8.7 < 0.0001
Fat (g) 20 + 019 28 o+ 12 7.0+ 22 9.4 + 33 < 0.0001
Carbohydrate (g) 27 + 5.0 3.7 + 202 92 + 605 1174 + 455 0.0019
Ca (mg) 253 + 48 163 + 38 6200 =+ 212 19672 + 1104 < 0.0001
P (mg) 578 + 82 69.% + 386 2203° + 1121 3258 + 1233 < 0.0001
Fe (mg) 04 + 0.07 08 + 02 28+ 09 3.6 + 1.7 < 0.0001
Vitamin A (R.E.) 58 + 24 50 + 32 36.2 + 200 574 + 311 <0.0001
Retinol (R.E) 068 =+ 042 002 =+ 002 73 + 46 2.3 = 1.3 0.0034
B-carotene (ug) 16.2° + 135 287 + 228 986 + 686 189.3° + 1717 0.0303
Thiamin (mg) 0.08 + 0.009 008 =+ 006 024 =+ 015 03¢ + 011 < 0.0001
Riboflavin (mg) 0.06 + 0.007 00% =+ 002 016> =+ 0.07 028 + 012 < 0.0001
Niacin (mg) 07 + 013 1.0 + 06 319 + 164 438 + 144 < 0.0001
Vitamin C (mg) 08 + 023 10 + 067 92% + 453 13.F + 907 <0.0001

!Nutrient intake of initial survey was calculatedtbgating item non-responses as not consumed.

Table 4. Agreement rates of CR group subjects in ternth@tjuantile classifications of the rigtt intake level of th
total responders

Initial quantile Lowest Highest

Actual quantile of nutrient
intake after resurvey

Nutrient 1st 2nd 4th 1st 2nd 4th
Energy 61.84 23.68 526 0 0 100
Protein 73.97 16.44 2.74 0 0 94.12
Fat 82.09 11.94 2.99 0 0 100
Carbohydrate 63.41 17.07 6.1 0 0 100
Ca 86.15 10.77 1.54 0 0 100
P 74.07 16.05 2.47 0 0 100
Fe 80.6 13.43 2.99 0 0 100
Vitamin A 81.97 11.48 4.92 0 0 100
Retinol 89.83 6.78 0 0 0 98.08
B-carotene 77.42 19.35 1.61 0 0 100
Thiamin 75.76 15.15 4.55 0 0 100
Riboflavin 72.73 20.78 13 0 0 100
Niacin 75 16.67 2.78 0 0 100
Vitamin C 84.91 11.32 0 0 0 100
Mean 77125 15.065 2.80 0 0 99.44

"Nutrient intakes before resurvey were calculatett®sting the item non-responses are not edénjtiple comparisons of mean were test
by Scheffé method of GLM procedure. Df (2, 175)
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Table 5. The comparison of proportion of those who ansdénever or seldom’ at thiitial survey and who le
blank at the initial survey but completed the itetmesurvey for consumption frequency

Proportion of Proportion of
‘never or seldom' intake ‘never or seldom' intake

Food items (%) Food items (%)

Cl group CR group Cl group CR group

(N=7647) (N =216) (N=7647) (N =216)
White breads/toast 56.9 58.3 Kimchi stew 5.9 12.5
Donuts 84.4 86.8 Soybean paste stew 2.9 9.1
Other breads 54.8 61.7 Fish stew 11.5 43.8
Butter (with breads) 83.2 90.7 Seaweeds 131 235
Margarine (with breads) 87.6 93.2 Laver 125 17.6
E"V";R:f floney! ?yr”p 66.1 84.1 Eggs 215 36.8
Cooked rice 4.6 3.2 Soybedns 29 54.2
Cooked rice, brown 80.9 78.9 Tdfu 8 25
Mixed rice 43.8 34.2 Mungbean panchke 64.4 89.3
Fried rice 68.2 74.4 Tomato 25.9 31.6
Rice cake 46.5 54.5 Mandarin orange 9.8 125
Susht 59.9 82.5 Grapefruit/Orange 75.7 77.8
Dumpling 57.6 66.7 Apple 4.6 25
Noodles 20.8 30 Peath 24.4 55.6
Buckwheat noodle 52.7 41.5 Plim 58.9 80
Ramyon 38.8 344 Banana 47.7 59.1
Pizza 89.9 93.6 Péear 17.7 50
Boiled potatoes 43.6 52.8 Melon 24.8 33.3
Fried potato 66.1 69 Watermelon 16.3 28.6
Beef 6.5 10.5 Strawberty 19.9 40
Thick beef soup 15.5 26.1 Grdpe 21.2 43.8
Pork 20.3 28.6 Kiwi 83 97.1
Pork belly/Bacon 34.9 34.6 Orange jdice 33.2 62.5
Chicken/Turkey/Duck 37.3 39.1 Tomato juice 60.9 78.8
Dog meat 59.7 77.8 Vegetable juice 67.4 76.7
Liver 84.3 85.3 Other juice 44.6 58.3
Sausage 74.2 82.9 Ice-cream 60.5 77.3
Raw fish 33.2 40.9 Yogurt 58.9 81
Salted fish 245 33.3 Cake/Chocolate/Candy 52 60.9
Fresh/Frozen/Dried figh 30.6 50 Nuts 39.2 33.3
Processed fish 58.6 72.7 Milk 28 46.7
Squids 23.9 27.3 Soymilk 68.9 82.8
Shrimp/Shell fish/Oyster 34.6 51.9 Chekese 82.6 96.6
Salt fermented seafood 51 64.9 Cotfee 16.5 714
Kimchi/Kkakduki 1.9 11.1 Black téa 75.1 100
White Kimchit 45.5 333 Green tea 53.3 58.3
Green vegetables 111 15.4 Carbonated beverage 37.7 75
Native lettuce 6.2 9.1 Garlic 18.4 30.8
Lettuce 47 58.1 Onion 25.9 38.1
Green yellow vegetables 21.6 38.1 Ginseng 45.9 62.5
Boiled vegetables 7.7 167  Stired Sf/aerggt;glréns'ce”' with 55 3 69.6
Mayonnaisé 57.3 77.8 Pickles 46.8 73.7

Cl: Subjects who had completed the questionnatisfaetorily at the initial survey. CR: Subjectsevhad completed the questionnaire at
the resurvey 'represents significantly different food items importion of ‘never or seldom’ at 95% CI.
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tea, carbonated beverages, pickles) received a&hglo- groups is often of more interest than the absdhitke
portion of the answer ‘never or seldom’ in the ORup. levels. When all subjects complete their questiines,
Only one item (white kimchi) received a higher pro- nutrient intake levels can be calculated and stkjean
portion of ‘never or seldom’ answers in Cl groupems  be properly classified into groups on the basishafr
that showed large differences in terms of the answenutrient intake levels. When items not respondedre
‘never or seldom’ in the two groups and were higimer treated as not eaten, the subjects may or may eot b
the CR group tended to be items that showed lowldev classified into their appropriate groups. Our gtpcbved

of the ‘never or seldom’ response in the Cl grolipere  that treating missing item as not consumed madeentit
were 12 items had more than double proportion efém  intakes be underestimated, and classified somehef t
or seldom’ answer in CR group. These 12 items (Rimc subjects (about 23%) into lower level quantile thare.
kkakduki, boiled vegetables, kimchi stew, soybeast® In the present study, we assumed no dietary pattern
stew, fish stew, tofu, apple, peach, pear, straber changes in the resurveyed subjects. The inteetaiden
grape, coffee) tended to have lower percentageefer initial survey and resurvey was about 3 months ted
or seldom’ answers in the CI group, but the peammbf  subjects were asked to consider their food consompt
‘never or seldom’ in the CR group was still relativlow  over the previous 12 months. It would not be unrea
except ‘coffee’ although higher than in the CI grou sonable to believe that the differences betweennitial
They were items consumed at higher frequency bwurvey and the resurvey were mainly due to tredtemm
Koreans® For example, ‘never or seldom’ answer for non-responses as not eaten at the initial surtem hon-
kimchi/kkakduki, the most favorite side dish fori€ans, responses in mailed FFQs are inevitable

was 1.9% in Cl group but 11.1.% in CR group - more We focused on the consumption frequency irs thi
than five times that of the CI group but 88.9%w CR  study. In terms of portion size, Caetral.,® reported that
group consumed the item at higher frequency. Aigho omitted portion size was less of a problem thanttomgi
the overall percentages of the ‘never or seldonswamn  frequency, because people checked ‘medium’ foriquort
tended to be higher in the CR group than in thgrGup, size about 70% of the time. In our data, just 2d8%ub-
they were in the similar range (53.0% + 25.746.2% + jects with item non-response in portion size ansaéhat

24.5). they did not eat the non-response items at resurvey
Therefore, imputation of medium value for portioesi
Discussion omitted items with consumption frequency informatio

The results of our study implies that treating sitein  could be one way of treating the data.

non-responses of consumption frequency on FFQ &s no Although Kuskowska-Wolkt al.,*reported that their
eaten might result in errors, both in terms ofdheolute follow up respondents stated that they omitted stem
nutrient intake levels and in terms of the quantilessi- because they were not eaten, they did not concltiod
fications of subjects by nutrient intake levels. dAn generally omitted answers mean that the food itanas
according to the comparisons of the percentage@fér  ‘never or seldom’ consumed. Participants mightlurea-

or seldom’ answers (Table 5), we do not believe #flat tently omit an answer. Will€talso speculated that parti-
subjects failing to complete at the initial sunleft items  cipants leave items unanswered because of inattenti

blank because they did not eat them. carelessness. There were mostly just one itemmassn
If indeed non-response means that the item nedis Table 1. That might be caused by carelessness.
consumed, nutrient intake levels of CR group waubd Hansson and Galahtoncluded that treating the item

increase after completing item non-responses atveg. non-response as ‘zero consumption’ was fairly reabkte
This study showed increases of nutrient intakes afte  in their case-control study. They concerned theowusri
survey. The observed increases were almost propottrue’ proportions of null consumption (ranged 0%8pbby
tional to the number of items omitted initially,cato be  food items. They quantified the ‘true proportiof*oero
much higher than that reported by Caaal.>® The mean consumption’ as about 50% averagely, but they dit n
increase of energy intake among the subjects with 1 report the proportions compared with those fromre®u
item non-responses at the initial survey was 4@lkc population. Our comparison table showed the sithjla
the study of Caast al., but 144kcal in our study. Itis not of the proportion of ‘never or seldom’ answers onme
clear why this difference occurred, but our questiire  plete group and resurveyed group. Hansson and alan
contained mainly Korean food items. Even though itconstrued the highest ‘true’ proportion of zero <con
would not be appropriate to try to compare the ltesu sumption for those foods that have a low consumptio
directly, the results of both studies consistestipw that frequency whereas the lowest for foods with high- fr
increases in nutrient intake levels are almost @rtignal  quency of consumption. Their explanation was dfifier
to the number of item non-responses at the irstimey. from ours. The highest ‘never or seldom’ propartio
Moreover, we could make the critical numbers ofmite items like ‘butter’, ‘margarine’, ‘pizza’, and ‘kiivin CR
non-response we must investigate by consideringligte  group were hardly consumed foods in middle aged imen
tribution of subjects by the number of item nonp@sses Korea. And ‘never or seldom’ proportions of thdseds
(Table 1) and nutrient increases by the numbereshit in Cl group were also the highest.
non-responses (Table 3). In our data, item noneress They pointed out the limitation of their stuttygene-
under 8 are much room for consideration. ralize the results for some reasons. Our studyl@ds the
Many studies on diet and disease relationshgpse = same problems. This study was not based on tlionan
compared disease risks in subjects with differantient  sample of the study population, either, and sansple
intakes. In such studies, the classification dfjetts into  was small. Nevertheless, our results demonsttzdé t
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researchers using mailed FFQ in epidemiologicalistu
should manage item non-responses properly, andiszer
care in the development of a suitable techniqusuffir
cient attention has been paid to the developmemtays
to treat non-response items on food frequency ourest
naires, indeed. Because the deletion of recorts item
non-responses reduces sample®sizel treating missing
items as not-eaten may result in errors, it is ingu to
treat item non-responses optimally to reduce rdsiak,
and allow accurate assessment of the dietary inhakie
classification of subjects by nutrient intake levelt is
necessary to investigate the treating strategynaitted
answers in FFQ.
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