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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 
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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.
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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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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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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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