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Abstract

Food frequency questionnaire (FFQ) has been developed for estimating food and nutrient intakes at both
individual and group levels. The foods listed for FFQ have been chosen based on the data of semi-weighed
dietary record (DR) collected in autumn, 2004 from children in Lahanam area, and other qualitative information
on the dietary habits of Lao population. The validation study with FFQ and 3-day DR was performed using 113
adult women in Lahanam in summer, 2005. Mean intakes of some food groups were severely overreported
in FFQ than in DR although the food list of FFQ almost covered major foods necessary for the assessment of
the target population. In order to minimize over/underreporting tendency by food group, the portion sizes in
the calculation algorism of FFQ were corrected using the over/underreport ratios of food groups. After this
correction, nutrient intakes estimated from FFQ were compared with those assessed with DR at individual
and village levels. Mean nutrient intakes of the whole population estimated from FFQ were close to those
assessed with DR. However, the correlation coefficients of nutrient intakes between the two methods were null
or low (r ranged from -0.14 [ % energy of fat] to 0.21 [niacin]). In contrast, the correlation analysis showed a
reasonable reproducibility between the two FFQs assessed one-month apart (r ranged from 0.07 [retinol] to 0.60
[carbohydrate]). Further consideration with careful checking of the collected data may be necessary to develop

a reliable and usable FFQ for people in rural Laos.

Introduction

Dietary habit is one of the most important environments related to health status. In this case, habitual intake
is necessary to know rather than short-term, for example one-day, intake. In nutritional epidemiologic studies,
diet record and 24-hour recall methods are often used to collect dietary information. But these methods are
not suitable for collecting data of habitual intake. Food frequency questionnaire (FFQ) is used to collect data of
habitual dietary intakes in several nutritional epidemiologic studies over the world. However, the data obtained
from FFQ heavily depend both on the quality, i.e., validity, of the questionnaire and on the characteristics of
the subjects. It means that FFQ should be developed based on the actual data of dietary habits of the target
population, and that the developed FFQ should critically be validated before the use.

Because the reliability of FFQ depends on the memory and understating ability of the subjects, it has usually
been developed and used in developed countries. Some research groups have recently started to apply FFQ for
studies in developing societies (1-4) although the validation studies are still limited.

This research project needs information of habitual dietary intakes and behaviors including nutrient intake

175




00500000000000000

levels. Therefore, we tried to develop FFQ for Lao people living in rural Laos, and validated it using semi-
weighed using 3-day dietary record (DR) as “gold standard”. Because the calculation algorism for food and
nutrient intakes of the developed FFQ is still under consideration, we describe the temporary results in this

report.

Methods

Basic schedule and scheme of development and validation of FFQ: We followed the basic schedule and
scheme for the development and validation of FFQ as described below and shown in Figure 1. Firstly, we
analyzed foods consumed among children in Lahanam using the data obtained from 1-day semi-weighed DR in
November, 2004, and other qualitative information on the dietary habits of Lao population. We selected major
foods commonly consumed, grouped the foods, and made the structure of FFQ. Thirdly, in August, 2005, we
randomly selected 113 women aged 19-40 years in Lahanam area, and performed FFQ survey (twice with one-
month apart, August and September) and 3-day semi-weighed DR survey for these subjects (DR was done just
after the first FFQ survey). The calculation algorism with portion size database of the foods listed in the FFQ was
developed referring the data obtained from the DR in 2005. Finally, we validated FFQ using the nutrient intakes
estimated from the first FFQ and the data of DR. We checked the reproducibility of FFQ comparing the nutrient

intakes estimated from the first and second FFQs.

Novem ber, 2004 3-day semi-weighed lother qualitative informationl
dietary record (DR) :on dietary habits :
I
Questionnaire development < a) 1)
of FFQ *——————————— -
August 2005 FFQ (before DR)

3-day semi-weighed dietary
record (DR)

Septem ber, 2005 FFQ (after DR)

Calculation algorism
development of FFQ

d

Validation (comparison of nutrient and

food group in takes estimated from FFQ
and those assessed with DR)

e) Reproductibility checking (comparison of
nutrient and food group in takes estimated
from 2 FFQ s)

Figure 1 Study scheme and schedule of development and validation of food frequency questionnaire for
people in rural Laos

D indicates field survey E] indicates office work. !_1 indicates work with other information

a) Food |ist development using DR data.

b) Portion size determination of each food.

¢) Determination of correction factor due to over/under reporting foods.
d) Validation.

e) Reproducility checkng..
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Development of FFQ: The foods commonly consumed in Lahanam area were selected based on the data
obtained from 3-day semi-weighed DR in November, 2004 for children, and other qualitative information on the
dietary habits of Lao population. Then the foods were grouped into food groups considering the food concepts,
the cooking methods, and dietary behaviors of the target population. The test-version of FFQ has been made for
the validation and reproducibility study in the survey, 2005. The FFQ is shown in Figure 2. Considering both
the ability of memory and necessity to know “habitual” intake, we decided to ask frequency of food intake of “the

pervious one month”.

Development of nutrient calculation algorism of FFQ: In order to estimate food and nutrient intake levels (gram
per person per day), portion size was needed for each food asked in FFQ. Seasoning use (gram per person per
cooking) for major cooking per time was also needed. These values were obtained from the data collected in the
DR in summer, 2005. Using these data, we developed a food and nutrient intake calculation algorism, and then
calculated the food and nutrient intakes per person using the data of first FFQ survey.

The ASEAN food composition table, 2005 (5), was used as basic food composition tables in the FFQ. For
some foods of whose compositions were missing, the data were obtained from alternative sources such as
the Thai food composition tables (6) and the Japanese food composition tables, 5th revised edition (7). The
standard recipes to determine the portion size of seasoning in major cooking methods were obtained from the

direct observation of some cooking during the field survey in summer, 2005.

Correction of portion size of foods: In many cases, severe over- or under-reporting is seen in a questionnaire
survey. The systematic reporting errors in FFQ sometimes happen among specific food groups. Therefore, we
examined over- or under-reporting of food intake by food group. The portion sizes were corrected using this
over- or under-reporting tendency of each food group, i.e,, the ratio of mean intake by FFQ to that by DR (see
the result section for more in detail). The corrected portion size was used for the subsequent validation and

reproducibility checking process.

Validation and reproducibility checking: The nutrient intake levels at a village level (among 5 villages) and at
an individual level estimated from the first FFQ were compared with those assessed with DR. The nutrient intake
levels at an individual level estimated from the first and second FFQs were compared each other. Spearman
correlation coefficient was used for judging the validity and reproducibility at an individual level. P<0.05 was
considered statistically significant.

Two subjects with extremely low energy intake (less than 800kcal/day) in DR were excluded, and then 111

subjects were included in the final analysis (mean age + standard deviation = 25.7 + 4.4 years).

Results

Table 1 shows the food list (for 85 foods) used in FFQ. The portion sizes, both original and corrected, are
shown in the table. Table 2 shows the portion sizes of three major seasonings in six major cooking methods for
meat, fish, and vegetables.

Table 3 shows that the mean food group intakes of DR and the first FFQ, and their ratios. The ratios
were used as correction factors of portion sizes to calculate food and nutrient intake levels from FFQ in
the subsequent analysis. Some food groups with very low intakes in DR such as nuts and seeds, potatoes,
confectioneries, pulses, and milks were severely overreported: more than five times.

Table 4 shows mean energy (kcal/day) and selected nutrient intakes (crude intake per day and energy
density values) assessed with DR and those estimated from the first FFQ. In DR, energy intake was significantly

higher in the subjects of Kockphork than in them of any other 4 areas (p<0.05). In DR, protein and fat intakes
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D —| year[ 2005]n onth| day|_
Name | Survey| 1 2
Answeryour frequency ofeatng durng the lastone m onth ofeach listed food. Rough thhkhng” s 0K.
P lease answerto allthe questions. Do notskp.
You can om itvery smallfoods. Ihcuding Never” 2
Fish perday perweek permonth
Fish w thoutbones (ncl crab, shell prawn) 2- 1 4-6 | 23 1 2 <2
fresh and raw 2- 1 46 | 2-3 1 2 <2
fresh and heated 2- 1 46 | 23 1 2 <2
preserved (ncl dried, salted, sm oked, canned) 2- 1 4-6 | 23 1 2 <2
Fish with bones (ncl crab, prawn) 2- 1 4-6 | 23 1 2 <2
fresh and raw 2- 1 46 | 23 1 2 <2
fresh and heated 2- 1 46 | 23 1 2 <2
preserved (ncl dried, salted, sm oked, canned) 2- 1 46 | 23 1 2 <2
M nced fish ball 2- 1 4-6 | 2-3 1 2 <2
frog 2- 1 46 | 23 1 2 <2
w ithoutbones 2- 1 4-6 | 2-3 1 2 <2
w ith bones 2- 1 46 | 2-3 1 2 <2
Freshmeats perday perweek permonth
Caw, buffab, pork, goat 2- 1 46 | 23 1 2 <2
raw 2- 1 4-6 | 2-3 1 2 <2
medum heated 2- 1 4-6 | 2-3 1 2 <2
wellheated 2- 1 4-6 | 2-3 1 2 <2
Chicken, duck, goose, w id b ird 2- 1 46 | 23 1 2 <2
Rat rabbit wid anim al 2- 1 4-6 | 23 1 2 <2
0 theranm alfoods perday perweek permonth
Driedmeat 2- 1 46 | 23 1 2 <2
Sausage Sakok) 2- 1 4-6 | 23 1 2 <2
B bod, Iver 2- 1 4-6 | 2-3 1 2 <2
raw 2- 1 4-6 | 23 1 2 <2
heated 2- 1 4-6 | 2-3 1 2 <2
Insect Chhai mengda, takaten) 2- 1 46 | 23 1 2 <2
Egg 2- 1 4-6 | 2-3 1 2 <2
Vegetabks perday perweek permonth
Green kafy vegetabks momng gbry, sphach, m nt | 2- 1 46 | 23 1 2 <2
pum pkn kaf yod m ak-u, tamm n, katn, others)
Young papaya 2- 1 4-6 | 2-3 1 2 <2
Tom ato 2- 1 4-6 | 2-3 1 2 <2
Gucum ber 2- 1 4-6 | 23 1 2 <2
Green beans M ac tua) 2- 1 4-6 | 23 1 2 <2
Eggphlnt 2- 1 4-6 | 2-3 1 2 <2

Figure 2 The deve bped food frequency questionnaire forLao peopk @estversion)
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Vegetablks conthued) perday perweek permonth
Bam boo shoot 2- 1 4-6 | 23 1 2 <2
M ushroom 2- 1 4-6 | 23 1 2 <2
Bean sprouts 2- 1 46 | 23 1 2 <2
Pum pkin 2- 1 46 | 23 1 2 <2
Zucchni 2- 1 4-6 | 23 1 2 <2
Banana fower 2- 1 46 | 23 1 2 <2
Cabbage 2- 1 46 | 23 1 2 <2
Letuce 2- 1 4-6 | 2-3 1 2 <2
Carrot 2- 1 4-6 | 2-3 1 2 <2
R verweeds
Com 2- 1 4-6 | 23 1 2 <2
Sweetpotato 2- 1 4-6 | 23 1 2 <2
French) potatp 2- 1 46 | 23 1 2 <2
Yam 2- 1 4-6 | 23 1 2 <2
Taro 2- 1 46 | 23 1 2 <2
Cassava 2- 1 46 | 23 1 2 <2
Fruits perday perweek permonth
C itrus fruits O range, green m ango, green tam arnd, 2- 1 46 | 23 1 2 <2
R pped papaya 2- 1 46 | 23 1 2 <2
R pped mango 2- 1 46 | 23 1 2 <2
Banana as fluits 2- 1 46 | 23 1 2 <2
Mebn, Waterm elon 2- 1 46 | 23 1 2 <2
Allothers 2- 1 4-6 | 2-3 1 2 <2
Nuts perday perweek permonth
|N uts, Peanuts 2- ‘ 1 4-6 | 2-3 | 1 2 ‘ <2
Sweets perday perweek permonth
Lao cakes 2- 1 46 | 23 1 2 0
Boilked 2- 1 46 | 23 1 2 0
Steam ed 2- 1 46 | 23 1 2 0
G riled 2- 1 4-6 | 2-3 1 2 0
Cakes 2- 1 46 | 23 1 2 0
Biscuit 2- 1 46 | 23 1 2 0
Baked banana 2- 1 46 | 23 1 2 0
Fried banana 2- 1 4-6 | 23 1 2 0
Desserts Nam wam) 2- 1 46 | 23 1 2 0
lce-cream 2- 1 46 | 23 1 2 0
Jerry 2- 1 46 | 23 1 2 0
Packed snacks Kanom kieb kum) 2- 1 46 | 23 1 2 0
Candy 2- 1 4-6 | 23 1 2 0
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B

How many glasses/cups pertm e ifhe/she drnks once ormore perweek ? %

Beverages perday perweek
Drnkng water 2- ‘ 1 4-6 | 23 | 1 | <1
Wel Pumped Ran R ver P ped
Boikd Notboikd

Softdrinks 2- 1 4-6 | 23 1 <1
Tea 2- 1 4-6 | 2-3 1 <1
Coffee 2- 1 4-6 | 2-3 1 <1
Ovaltn 2- 1 4-6 | 2-3 1 <1
Sugarcane jiice 2- 1 4-6 | 23 1 <1
Coconut jiice 2- 1 4-6 | 23 1 <1
Nam monoy /nam phaknok 2- 1 4-6 | 23 1 <1
Fresh fruit jiice 2- 1 4-6 | 23 1 <1
Soyam ik 2- 1 4-6 | 23 1 <1
M ik (fresh)

M ik powden 2- 1 4-6 | 23 1 <1
Gondensed m ik 2- 1 4-6 | 23 1 <1
Yogurt 2- 1 4-6 | 23 1 <1
A kohol perday perweek

Beer 2- 1 4-6 | 23 1 <1

1

R ice w he (ao sat)

46 | 23 1 <1

R ce w he Lao haj

Liquor Lao Lao, Laokhao)

2- 1 46 | 23 1 <1

Lao det 2- 1 4-6 | 23 1 <1
W hisky 2- 1 4-6 | 23 1 <1
Incudng Never” JJ
Noodlkebread perday perweek permonth
Noodk 2- 1 46 | 2-3 1 2 <2
R ice 2- 1 4-6 | 2-3 1 2 <2
W heat 2- 1 4-6 | 2-3 1 2 <2
Tapbca 2- 1 4-6 | 23 1 2 <2
Bread 2- 1 46 | 23 1 2 <2
w ith condensed m ik 2- 1 46 | 23 1 2 <2
w ith pate 2- 1 4-6 | 23 1 2 <2
R ice perday perweek permonth
Non sticky rice 2- 1 4-6 | 23 1 2 <2
Sticky rice [ 2-] 1 4-6 | 23 1 2 <2

How many balls perday balls
Show ng the standard ball ask the question.
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P44
Cooking methods
Meat perday perweek permonth
Raw (aap, koy, saephear) 2- 1 46 | 23 1 2 <2
Steam ed 2- 1 4-6 | 23 1 2 <2
G rilled 2- 1 4-6 | 23 1 2 <2
Boikd Soup, curry) 2- 1 4-6 | 23 1 2 <2
Stir fried 2- 1 4-6 | 23 1 2 <2
Deep fried 2- 1 4-6 | 23 1 2 <2
F ish perday perweek permonth
Raw Caap, koy) 2- 1 4-6 | 23 1 2 <2
Steam ed 2- 1 4-6 | 23 1 2 <2
G rilled 2- 1 4-6 | 23 1 2 <2
Boiked Soup, curry) 2- 1 46 | 23 1 2 <2
S tir fried 2- 1 4-6 | 23 1 2 <2
Deep fried 2- 1 4-6 | 23 1 2 <2
Vegetables perday perweek permonth
Raw (aap) 2- 1 4-6 | 23 1 2 <2
Steam ed 2- 1 4-6 | 23 1 2 <2
G rilled 2- 1 4-6 | 23 1 2 <2
Boikd Soup, curry) 2- 1 46 | 23 1 2 <2
Stir fried 2- 1 4-6 | 23 1 2 <2
Deep fried 2- 1 4-6 | 23 1 2 <2
0ilfat perday perweek permonth
0 ilfatforfryng |Lard 2- 1 4-6 | 23 1 2 <2
Vegetabk oll 2- 1 4-6 | 23 1 2 <2
Foods cooked w ith coconuts perday perweek permonth
Sweets 2- 1 4-6 | 23 1 2 <2
D ishes 2- 1 4-6 | 23 1 2 <2
|Sa lty sauce w ith water crab w thoutheatng ‘ 2- ‘ 1 | 4-6 ‘ 23 ‘ 1 | 2 | <2 |
Hotpepper Chil) use Very |[RehtiMedi [RehtilVery
much |vely [um vely |few
Garlcuse Very RehtiMedi |ReltiVery
much |vely [um vely |few
Use these colum ns if mportant, butnotlisted, foods have appeared.
2- 1 4-6 | 23 1 2 <2
2- 1 4-6 | 23 1 2 <2
2- 1 4-6 | 23 1 2 <2
2- 1 4-6 | 23 1 2 <2
Thank you!
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Tablk 3 Mean food group ntakes:results of3-day sem iweighed dietary record OR) and food
frequency questonnaire before DR h summ er, 2005
Mean daly nake

DR FFQ DR FFQ* FFQ DR
Cereals g/day 429.3 470.4 0.913 1.1
Nuts and seeds g/day 0.4 3.2 0.138 1.3
Potatoes g/Mday 1.3 10.0 0.132 1.6
Sugars g/Mday 2.0 5.6 0.352 2.8
Confectioneries g/day 1.0 113.2 0.009 116.7
Fats and oll g/day 25 2.0 1.214 0.8
Pukes g/day 0.0 0.8 0.047 21.4
Fruits g/day 171 49.0 0.349 2.9
Vegetabls g/day 145.0 203.2 0.714 14
Seasonngs g/day 20.5 3.7 5470 0.2
F ish g/day 417 48.1 0.866 1.2
Meats g/day 395 454 0.870 1.1
Eggs g/day 4.3 9.7 0.440 2.3
M iks g/day 0.4 2.7 0.154 6.5

*[he values were used as a correcton facor (see exttormore n detal.

Tabl 4 M ean energy and se kected nutrent ntakes by vilage: results of3-day sem Hweighed dietary record OR) and food frequency questionnaire before DR n summer, 2005
D etary assessmentm ethod 3-day sem tweghed detary record Food frequency questonnaire

Village Vi V2 V3 V4 V5 ANOVA Tota k Vi V2 V3 V4 Vb ANOVA

n 40 35 12 12 12 111 40 35 12 12 12

Age years 242 27.9 255 248 255 25.7 24.2 27.9 255 24.8 25.5

Crude ntake
Energy kcalday 1559 1793 1711 1675 2177 <0.001 1728.72436.7 1352 1617 1416 2208 1431 <0.05
Proten g/day 52.2 54.8 51.4 54.7 60.3 ns 54.1H6.4 46.5 55.6 443 61.4 45.7 ns
Fat g/day 13.4 13.0 16.2 1.8 145 ns 13.54.3 15.2 16.4 14.6 16.2 10.8 ns
Carbohydrate g/day 302.7 359.6 333.8 3355 448.0 <0.0001 343.3#915 256.6 311.2 276.2 453.7 2875 <0.01
Calium mg/day 349.9 387.0 503.5 408.2 600.9 <0.0001 411.6+78.1 284.6 387.6 2437 374.6 3343 ns
Phosphorus  mg/day 485.1 555.4 595.7 540.6 747.9 <0.0001 553.7+H65.5 499.5 630.1 4825 7225 562.3 ns
Iron m g/day 11.4 12.7 13.1 12.0 17.6  <0.001 12.74.1 10.7 13.2 10.7 15.3 11.5 ns
Retnol ug/Mday 307.3 270.7 361.6 3315 500.0 ns 325.1288.1 142.3 1745 1122 1101 114.3 ns
Viam n B, m g/day 0.7 0.8 0.7 0.7 1.0 <0.001 0.840.2 0.6 0.7 0.7 1.0 0.7 <0.01
Viam n B, m g/day 0.4 0.4 0.4 0.4 0.7 ns 0.420.4 0.5 0.7 0.6 0.8 08 ns
Niach m g/day 8.4 9.5 8.9 9.5 13.5 <0.0001 95433 8.3 10.3 8.4 12.5 10.5  <0.01
Viam n C m g/day 40.0 42.8 54.2 51.3 745  <0.01 4744355 28.9 31.3 255 25.2 24.4 ns
D etary fber  g/May 45 5.0 6.1 6.4 7.3 <0.0001 5423 5.2 6.8 4.9 6.5 5.5 ns

Energy density value
Proten % ofenergy 13.2 12.3 121 13.1 1.1 <0.05 125422 13.9 13.9 12.9 1.1 13.2  <0.05
Fat % ofenergy 1.6 6.4 8.9 6.3 6.2 ns 7.143.2 10.4 9.2 9.3 6.6 7.0 <0.0001
Carbohydrate % ofenergy 78.0 80.3 71.6 80.1 82.2 <0.05 79.34.6 75.5 76.8 1.1 82.2 79.7 <0.001
Calium m g/1000kcall 2235 213.4 300.0 239.8 2716 <0.05 235.6477.6 218.8 251.9 184.7 169.2 256.6 ns
Phosphate m g/1000kcal 310.8 309.7 351.1 3242 3432  <0.01 319.8:46.4 375.7 395.9 3525 3275 409.5 ns
Iron m g/1000kcal 1.2 1.1 1.1 1.2 7.9 ns 7342 8.0 8.2 7.8 6.9 8.3 ns
Retnol 18/1000keal 198.0 149.6 2171 185.4 209.7 ns 184.7H443 112.0 1071 85.7 50.6 86.0 <0.05
Vitam n B, m g/1000kcal 0.4 0.4 0.4 0.4 0.5 ns 0.40.1 0.5 05 0.5 0.4 05 ns
Viam n B, m g/1000kcall 0.3 0.2 0.2 0.2 0.3 ns 0.340.2 0.4 05 0.5 0.3 0.6 ns
Nich m g/1000kcall 5.4 5.2 5.1 5.7 6.1 <0.05 5440 6.2 6.4 6.0 5.7 1.6 ns
Vitam n C m g/1000kcal 26.0 23.9 30.9 28.3 32.4 ns 268476 23.1 20.6 19.8 1.4 17.9  <0.05
D ietary fber  g/1000kcal 3.0 2.9 35 3.9 3.3 <0.05 3142 4.0 43 3.7 2.9 4.0 ns

*Mean 4+ SD.

Vilage:V1 =Lahanam thong, V2 = Lahanam tha, V3 = Thakham lane, V4 = Dongbang, V5 = Kockphork.

were relatively higher and carbohydrate intake was lower in the subjects of Kockphork. Some micronutrient
intakes such as iron, vitamin B1, vitamin B2, niacin, and vitamin C were also relatively higher in the subjects of
Kockphork. This tendency was seen in FFQ for some nutrients such as iron, vitamin B2, and niacin, but not for
others.

Table 5 shows the Spearman correlation coefficients between energy and nutrient intake levels estimated
from the first FFQ and those assessed with DR at an individual level. Weakly positive correlation was seen for
most nutrients with significant correlations for some nutrients such as carbohydrate, vitamin B1, and vitamin
B2 [0.19] and niacin [0.21].

Table 6 shows the Spearman correlation coefficients between energy and nutrient intake levels estimated
from the first and second FFQs at an individual level. Highly significant and positive correlation was observed

for most nutrients (r ranged from 0.27 [vitamin B2] to 0.60 [carbohydrate], p<0.001) except for retinol.
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Tabl 5 Correlations between energy and se kcted nutrient ntakes assessed w ith
3-day sem iweighed dietary record OR) and food frequency questionnaire before

DR @=111)

Crude vale Energy density value

Unit r# Unit rit

Energy kcalday 0.17 —
Proen g/day 0.05 % ofenergy 0.09
Fat g/Mday .07 % ofenergy 0.14
Carbohydrate g/Mday 0.21 % % ofenergy 0.12
Calkum m g/day 0.02 m g/1000kcal 0.03
Phosphorus m g/day 0.08 m g/1000kcal 0.01
Iron m g/day 0.08 m g/1000kcall 0.01
Retnol Hg/day 0.02 ug/1 000kcall 0.08
Vitm n B, m g/day 0.19 * m g/1000kcal 0.16
Viem nB, mg/day 0.19 * m g/1000kcal 0.19 *
N iach m g/day 0.21 * m g/1000kcal 0.19 =*
Viam n C m g/day 0.16 m g/1000kcal 0.18
D etary fber g/day 0.07 g/1000kcal 0.09
# Speam an corre laton coeffcient
*p<0.05.

Table 6 Correlations between energy and se kcted nutrient ntakes assessed w ith 2
food frequency questionnaires one m onth apart h=111)

Crude value Energy density vabue
Unit i Unit i

Energy kcalday 0.58 sk —
Proten g/day 0.38 skk % ofenergy 0.35 srk
Fat g/day 0.36 sork % ofenergy 0.39 sk
Carbohydrate g/day 0.60 ok % ofenergy 0.41 sk
Cakum m g/day 0.40 sk m g/1000kcal 0.41 sk
Phosphorus m g/Aday 0.44 sk m g/1000kcal 0.44 sk
Iron m g/day 0.43 stk m g/1000kcal 0.37 sk
Rethol Hg/day 0.07 Hg/IOOOkcaI 0.09
Vitm n B, m g/day 0.55 sk m g/1000kcall 0.33 ik
Viem nB, m g/day 0.27 = m g/1000kcall 0.36 sk
N iach m g/day 0.44 sk m g/1000kcal 0.41 sk
Viam nC m g/day 0.48 stk m g/1000kcal 0.46 sk
D etary fber g/day 0.56 sk g/1000kcal 0.48 sk

# Speam an corre aton coeffcient
#0kp<0.001, #£p<0.01.

Discussion

As adults living in Lahanam as a target population, we have developed FFQ and the calculation algorism
of food and nutrient intakes using the data of DR collected from the target population. This type of the
development, i.e., data-based approach, is recommended to develop FFQ when the target population is decided
before the development and the reliable basic data are exist (8). But this type of development has rarely been
used in developing societies mainly because a lack of the reliable basic data. We have fortunately collected DR
data in 2004, and they were used for the development.

In many cases, severe over- and underreporting is observed for some food groups (9). This was also the
case in the present study. Some food groups with very low intakes in DR such as nuts and seeds, potatoes,
confectioneries, pulses, and milks were severely overreported, more than five times. The reason of this

overreporting is unclear. The more analysis is needed to know the reason and to develop the correction
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methods.

The mean intakes of nutrients were not so different when overall mean values were compared between FFQ
and DR. However, in the village-level analysis, the results were different. Moreover, the correlations between
FFQ and DR were null or low. This means low validity of FFQ. On the other hand, high reproducibility was
observed in most nutrients.

Moreover, the data of DR collected in autumn were used for the development of FFQ, and the validation
study was done in summer. Seasonal variation of food availability may be one of the most important problems
to consider when habitual, i.e., “year-round”, intake is interesting. DR data in winter (dry season) and spring
(hot season) besides in summer and autumn are necessary in order to consider differences of food availability
between seasons.

In conclusion, we developed FFQ for people in rural Laos using databased approach of questionnaire
development. Although the reproducibility was relatively satisfactory, the validity was not enough for the use
in future researches. More detailed analysis is needed to develop more reliable calculation algorism of food and
nutrient intakes for this FFQ. The more data collection may also be required for developing FFQ with higher

validity.
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