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Abstrast

The objectives of this study are to understand amount of food consumption and nutrients intake, and
changing dietary pattern for females of reproductive age in Lowland of Laos, Lahanam zone in Sonkhon district,
Savannakhet province. We randomly selected 113 women aged 19-40 years in 5 villages. The period of the data
collection is August to September, 2005. One subjects was visited for 3 days with 4 days interval. The mean of
3 days dietary records was used as the person’s dietary data. The subjects living in Kokphok, where is in most
traditional environment and lifestyle, consumed more cereals, other vegetables, mushrooms and sea/river weed
than subjects living in other villages in average. The intake levels of fat 13g/day, calcium 406mg/day, iron
13mg/day, and retinal 320mg/day were very low compare with RDA of Thailand and WHO/FAO. The energy
density values of protein, fat, carbohydrate in the subjects’ diet, were 13%, 7%, 80% . Fat intake level in energy
density (% ) was related sugars, fat & oils, meats, eggs positively, but cereals and other vegetables negatively. It
related skinfold thickness positively. High economic status, such as owner of TV/Video, relate fat intake both in
crude value and energy density value. These results suggest penetrate of cash economy change dietary pattern,

and induce high fat intake and physical fatness.

Introduction

Health and nutrition transition have been reported in Southeast Asia. Prevalence of hon-communicable
diseases increase and prevalence of communicable disease are still high. One of the important causes of non-
communicable and communicable diseases will be their diet. Dietary monitoring is important for 2 reasons,
understanding the cause of the diseases by assessment the food consumption, and evaluation of the intervention
program. We should understand contribution of the diet on these diseases and health status, and we can make
evidence-based health and nutrition policy for Lao population. We should monitor the diet for evaluation and
improvement of the intervention program. However, there is not the dietary data for Lao population.

The objectives of this study are to understand amount of food consumption and nutrients intake, and
changing dietary pattern for females of reproductive age in Lowland of Laos, Lahanam zone in Sonkhon district,

Savannakhet province.

Methods
We randomly selected 113 women aged 19-40 years in 5 villages of Lahanam area, Lahanam thong,
Lahanam tha, Thakamlian, Dongbang, Kokphok. The period of the data collection is August to September, 2005.

Well-trained 19 village health volunteers weighed all foods and dishes that consumed by the subjects from
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morning to after dinner directly at home. One subjects was visited for 3 days with 4 days interval. The mean
of 3 days dietary records was used as the person’s dietary data. The grams of food stuls in the dishes was
estimated when the weight of dish was weight by standard recipes. 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.

The ASEAN food composition table, 2005 (1), 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 (2) and the Japanese food composition tables, 5th revised edition (3).

Results

Table 1 shows mean food group intakes by village. Villagers consume 424g/day of cereals (glutinous rice),
133g/day of vegetables, about 40g/day of fish and about 40g/day of meat in average. The subjects living in
Kokphok, where is in most traditional environment and lifestyle, consumed more cereals, other vegetables,
mushrooms and sea/river weed than subjects living in other villages in average. However, the mean amounts of
protein foods, such as fish, meats, eggs, consumed by subjects living in Kokphok were not diJer from those of
other villages.

Table 2 shows mean energy and nutrient intakes in crude value by village. The subjects living in Kokphok
consumed more energy, carbohydrate, calcium, phosphorus, iron, vitaminB1, niacin, vitamin C and fibre.
However, their intake levels of the protein, fat, retinal and vitaminB2 were not dierent from those of other
villagers.

Table 3 shows comparison between energy and nutrients intake and recommended dietary intakes by
Thailand, WHO/FAO. The intake levels of fat 13g/day, calcium 406mg/day, iron 13mg/day, and retinal 320mg/
day of these subjects was very low compare with RDA of Thailand and WHO/FAO.

Table 4 shows mean energy and nutrient intakes in energy density value by village. The energy density
value of protein, fat, carbohydrate in this subjects’ diet, 13%, 7%, 80% .

Table 5 shows frequency of food consumption. The foods which were most frequently consumed in the
dietary record, were glutinous rice, hot pepper, fish and green leafy vegetables. As a seasoning, salt and fermented
fish were used most frequently.

Table 6 shows the Spearman correlation coefficients between physical status, and energy and selected
nutrient intakes assessed with 3-day semi-weighed dietary record. Fat intake level in energy density (% ) was
related skinfold thickness positively, but not with body mass index. And fat intake level in energy density (%)
related sugars, fat & oils, meats, eggs positively, but cereals and other vegetables negatively.

Table 7 shows difference of energy and selected nutrient intakes by owing TV/Video or not. TV/Video
owing is an indicator of economic status of the household. The owner of TV/Video took more fat both in crude

value and energy density value.

Discussion

Amount of food consumption and nutrients intake in Lowland Laos

There was the variation of the village in consumption of foods and nutrients intake. People living Kokphok
have more amount of rice and high energy intake level than others. The subjects of Kokphok have the same
BMI levels as other villagers as Dr. Natsuhara reported. So, the high energy intake levels will be because of high
activity levels. They have the traditional dietary pattern of rice results high energy, carbohydrate and vitamin
B1. And consumption of much vegetables results much calcium, phosphorus, iron, niacin, vitamin C and fibre.
However the protein and fat intake in Kokphok were the same as subjects in the other villages.

The energy density value of protein, fat, carbohydrate in this subjects’ diet, 13%, 7%, 80% (Table 4), are
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similar as those value of northeast Thailand in 1994-1995, 100 0O 50 O 850 (4)(5). The % of protein and fat
are slightly higher in lowland of Laos than those of northeast Thailand. These diJerences may come from the
year of data collection.

The seasonal fluctuations of energy and nutrients balance were reported for Lao population living in the
rain-fed area of north-east Thailand (4)(5). The data we reported in this paper was for rainy season. We did the
same survey for the same subjects in dry season (February 2006) and we will compare the diCerence between

2 seasons to understand the diet, food consumption and nutrient intake, for this population.

Changes of dietary pattern

Fat intake level in energy density (% ) was related sugars, fat & oils, meats, eggs positively, but cereals and
other vegetables negatively. It related skinfold thickness positively. High economic status, such as owner of TV/
Video, relate fat intake both in crude value and energy density value. These results suggest penetrate of cash

economy change dietary pattern, and induce high fat intake and physical fatness.
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Tabk 1 Mean food group ntakes by villge: results of3-day sem Hwe ighed detary record for fem ale 1940 years old (A ugust
2005)

1 Z K 4 )
Lahanam Lahana |akamu . D mrerence
Food groups Unit ton m tha rian Donban  Kokpok 5 vilages am ong Multbke analysis
n=42 n=35 n=12 n=12 n=12 n=113 byilagest
Tereab g qay Mean SOTT 4505 4288 4195 5458 474% TR TG
SD 895 1266 1278 964 1314 1244 14<2, 14<5
Nuts and mean 0.0 0.5 1.9 0.0 0.6 0.4
d s
seeds glay ) 0.0 3.2 6.6 0.0 2.0 2.9 n-s
Potmes mean 0.4 24 40 0.0 0.0 13
glday ¢p 2.2 65 139 0.0 0.0 5.9 ns.
Sugars o fday mean 1.7 2.8 41 0.2 0.0 1.9 ns
SD 3.6 5.7 8.7 0.4 0.0 49 s
Confectioner m ean 0.7 0.0 0.0 0.0 0.0 0.3
bs gMay o) 3.9 0.0 0.0 0.0 0.0 2.4 n-s.
Fats and oil o /da mean 1.0 3.7 6.6 2.3 0.0 2.5 ns
Y osp 2.1 194 133 42 0.0 118 s
Pukes mean 0.0 00 00 0.0 0.0 0.0
glday ¢p 0.3 0.0 0.0 0.0 0.0 0.2 ns.
Fruits day MEEN 190 189 156 128 8.8 16.9 .
§44Y sp 349 369 248 24.4 105 31.6 S
G reen day oA 28 10 6.5 3.8 238 238 .
vegetabbs oY sD 6.8 22 147 5.6 6.9 7.1 S
0 ther day MOEN 974 1226 1795 1496 1968 1300 AR
vegetabks o oY sD 717 685 1040 994 888 855 143, 14<5
M ushroom s o fday m ean 6.4 58 4.0 8.8 36.4 94 " 1<<5, 2<<5, 3<K5, 4<5
SD 169 166 8.1 148 345 205 14<5, 2¢<5, 3¢<5, 4<<5
Seaweed, Ha mean 0.0 0.0 0.0 0.0 8.3 0.9 " 1<<5, 2<5
rverweed 52 D 0.0 0.0 0.0 0.0 21.0 7.1 14<5, 2¢<5, 3¢5, 4<5
Seasonngs gday MCAN 181 208 240 202 217 202 .
SD 151 252 114 8.9 7.6 175 s
Fish, mean 359 525 336 473 263 410
T Y 376 528 263  36.1 199 410 ns.
M eats fday Mean 0.1 323 333 416 286 396 .
SD 546 306 209 385 165 408 s
Eggs m ean 6.4 2.7 1.4 0.9 0.9 4.2
glday ¢p 13.2 70 138 3.2 3.2 10.2 n-s.
M iks mean 05 0.7 0.0 0.0 0.0 0.4
glday ¢p 15 23 0.0 0.0 0.0 16 n.s.

#1 D ifference between 5 vilage was analyzed by 1-way ANOVA ., withmultpk analysis by scheffe m ethod.
H<0.00 ¥ <0.01, <:0.05 << :0.01
1.Lahanam fon 2.Lahanam tha 3.Takamurian 4.Dongbang 5.Kokphok
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Tabl 2 M ean energy and se kcted nutrient ntakes by village rude value): results of 3-day sem Hweighed detary record for
femak 1940 yearsold August2005)

4

3

T

4]

Energy and Lahanam Lahana Takamu ) U merence
nutrents on n tha fan Dongbang Kokphok 5 vilages am ong Multbk analsis
n=42 n=3b5 n=12 n=12 n=12 n=113 bvilagest

Energy m ean 1514 1793 1711 1675 2171 1709 ok 1<<h

(kcalday ) SD 387 430 446 381 496 457 142, 1<5

Proten m ean 50.7 548 514 54.7 60.3 53.5

(g /day) SD 19.6 15.6 135 13.7 14.5 16.8

Fat m ean 131 13.0 16.2 11.8 14.5 13.4

(g/day) SD 1.5 1.7 8.4 6.8 5.3 7.4

Carbohydrate mean  294.0 359.6  333.8 335.5 448.0 339.3 - 12, 1<<5, 4<5
(g/May) SD 73.0 86.4 189 80.9 104.8 95.4 142, 1<5, 2<5, 3<5, 4<5
Calium m ean 338 387 503 408 601 406 - 1<<5, 2<<5

(mg/Mday) SD 154 150 139 161 210 181 143, 1<<5, 2<<5
Phosphorus mean 470 555 596 541 748 547 - 1<<5, 2<5, 4<5

(m g Mday) SD 150 145 171 125 193 172 1<<5, 2¢<5, 4<5

Iron m ean 11.0 12.7 13.1 12.0 17.6 12.6 - 1<<5, 2<<5, 445
(mg/Mday) SD 4.0 3.1 3.4 3.2 55 4.2 1<<5, 2¢<5, 3<5, 4<<5
Rethol m ean 296 271 362 332 500 320

(1g/Mday ) SD 275 202 239 307 486 288

Viem n B, m ean 0.65 0.78 0.71 0.74 1.00 0.75 " 1<<5, 3<5

(mg/day) SD 0.21 0.22 0.21 0.20 0.25 0.24 1<<5, 2<5, 3<5, 4<5
Viem n B, m ean 0.43 0.39 0.38 0.39 0.69 0.44

(mg/day) SD 0.52 0.18 0.14 0.18 0.34 0.37

N ach m ean 8.1 9.5 8.9 9.5 13.5 9.3 " 1<<5, 2<<5, 3<5, 445
(m gMday) SD 2.8 3.1 2.8 2.0 4.7 3.4 1<<5, 2<<5, 3KK5, 45
Vitam n C m ean 39 43 54 51 75 47 " 1<<5

(mg/day) SD 30 25 37 40 59 36 1<5

Fbre m ean 4.4 50 6.1 6.4 7.3 53 - 1<<5, 2<5

(g/day) SD 2.1 14 3.1 2.4 2.1 2.3 1<4, 1<<5, 2<5

#1 D ifference between 5 villge was analyzed by 1-way ANOVA., multpbk analysis by scheffe m ethod.

#P<0.05 #P<0.01, <:0.05 << :0.01

1.Lahanam

ton 2.Lahanam

tha 3.Takamurian

4 Dongbang 5.Kokg

Table 3 Com parison between energy and nutrients ntake and
recom m ended dietary ntakes by Thailand, W HO FAOQ .

RDA of RKDA oT -

Thaiend ~ WHOFAQ TS SudY
Energy kca lday 1950 1709
Prote n g/day 44 609 10~15% 535
Fat g/Mday 488 15~30% 13.4
Carbohydrate g/day
Cakum mg/day 800 1000 406
Phosphorus mg/day
Iron m g/day 24 12.6
Retnol mg/day 600 500 320
Viem n B, m g/day 1 1.1 0.75
Vitem h B, m g/day 1.2 1.1 0.44
N iach m g/Mday 14 14 9.3
Vitam n C m g/day 60 45 47
D etary fber gMday
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Table 4 M ean energy and se kected nutrient ntakes by vilage €nergy desity valie): results of 3-day sem iweighed dietary
record for fem ale 1940 years old August2005)

T 7 3 L 5
Lahanam Lahana Takamu ) U merence
Energy and ) Dongbang Kokphok 5 vilages . )
nutrents bn m tha rian am ong Multbk analysis
n=42 n=35 n=12 n=12 n=12 n=113 b5vilagest

Prote n mean 13.2 7.3 TZ.1 T3.1 TT.1 TZ.0 . 55

%) SD 2.1 1.8 1.5 Z.1 u./ 2.2
Fat mean /.6 6.4 8.9 6.3 6.2 /.1

%) SD 3.2 2.1 4.5 3.4 2.5 3.2
Carbohydrate mean /1.9 80.3 /1.6 80.1 82.2 19.3 "

%) SD b.2 3.8 4.9 4.1 2.8 4.6
Calum mean 220 213 300 240 212 234 - 1<3, 2<3
M g/1000kca) SD 81 bh 11/ bb b2 19
Phosphorus mean 309 310 301 324 343 319 "

@ g/1000kca ) SD 03 34 ol 31/ 34 4/

Iron mean 1.3 /.1 1.1 1.2 1.9 1.3

@ g/1000kca ) SD 1.5 0.Y 1.1 1.0 1.0 1.2
Rethol mean 193 100 211 185 210 183

M g/1000kca) SD 165 105 139 148 16/ 144
Vitam n B1 m ean 0.43 0.44 0.42 0.44 0.46 0.43

M g/1000kca) SD 0.06 0.09 0.04 0.0% 0.03 0.05
Vitam n B2 m ean 0.2/ 0.22 0.22 0.24 0.31 0.2

@ g/1000kcal) SD 0.24 0.11 0.0/ 0.10 0.10 0.1/
N iach mean 0.3 0.2 0.1 0./ 6.1 0.4

@ g/1000kcal) SD 1.1 0.9 0.8 0.Y 1.1 1.0
Viam nC mean s} 24 31 28 32 21

M g/1000kca) SD 19 13 1Y 1Y 19 18
Fbre mean 3.0 2.9 3.9 3.9 3.3 3.1

E/1000kcal) SD 1.4 0./ 1.4 1.4 0.4 1.2

#1 D ifference between 5 vilage was analyzed by T-way ANOVA ., multpbk analysis by scheffe m ethod.
#<0.05 =»<0.01, <:0.05 <<:0.01
1.Lahanam 1fon 2.Lahanam tha 3.Takamurian 4.Dongbang 5.Kok
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Tabk 5 Frequency of food consum pton: results of 3-day sem iwe ighed detary record for fem ale 1940 years old August

2005)
Food groups Num ber of|Frequency Food groups b .:r;;\,. Frequency
person#1 #2 #2
nersontti
Fsh Sweels
F ish w thoutbones (ncl crab, shell 113 409 Lao cakes 0 0
fresh and raw 0 0 Boikd 0 0
fresh and heated 0 0 Steam ed 0 0
preserved (ncl dried, 14 21 G rilled 0 0
F ish w ith bones (ncl crab, prawn) 34 48 Cakes 8 9
fresh and raw 0 0 Biscuit 0 0
fresh and heated 0 0 Baked banana 0 0
Fried banana 0 0
preserved (ncl dried, 0 0 Desserts Nam wam) 5 6
M nced fish ball 0 0 lce-cream 0 0
frog 41 71 Jerry [} 0
w ithoutbones 0 0 Packed snacks Kanom kieb kum) 0 0
w ith bones 0 0 Candy 1 1
Freshmeats |Beverages
Caw, buffab, pork, goat 49 94 Drnkng water
raw 0 0 Softdrinks 2 2
medum heated 0 0 Tea 0 0
wellheated 0 0 Coffee 4 5
Chicken, duck, goose, w id b ird 51 105 0 valth 2 2
Rat rabbit wid anim al 1 2 Sugarcane jiice 0 0
0 theranim alfoods Coconut jiice 0 0
Dried m eat 36 59 Nam monoy /nam phaknok 0 0
Sausage Sakok) 7 9 Fresh fruit jice 1 1
B bod, Iver 0 0 Soyam ik 0 0
raw 0 0] M ik Gresh) 1 1
heated 0 0 M ik powder) 0 0
Ihsect Chnai m engda, takaten) 24 34 Condensed m ik 7 9
Egg 25 35 Yogurt 0 0
Vegetabks A kcohol
G reen keafy vegetablkes momng 108 491 Beer 0 0
Young papaya 66 100 R ice w he (ao sab) 0 0
Tom ato 9 13| [R ice wne Lao ha) 0 0
Cucum ber 8 9 Liquor Cao Lao, Laokhao) 0 0
G reen beans M ac tua) 40 27 Lao det 0 0
Eggplnt 82 35 W hisky 0 0
Bam boo shoot 85 158| [NoodE/bread
M ushroom 29 39 Noodk 55 65
Bean sprouts 3 5 R ce 41 61
Pum pkin 16 20 W heat 5 4
Zucchhi 26 31 Tapoca 0 0
Banana fower 12 17 Bread 4 4
Cabbage 5 5 w ith condensed m ik 0 0
Lettuce 0 0 w ith pate 0 0
Carrot 0 0] [Rice
R verweeds 2 2 Non glthous rice 10 1
Com 2 2 G uthous rice 113 985
Sweetpotatd 1 1 Cooking methods
French) potato 0 0] [0 ilfat 64 54
Yam 0 0l 0 iffatfor frying Lard 0 0
Taro 0 0 Vegetabk 0 0
Cassava 0 0 Hotpepper Ghil) use 112 769
Fruits Garlic use 92 252
C itrus fruits O range, green m ango, 44 74
R pped papaya 0 0 Foods noton the list UMDt [T Teguecy
of #2
R pped m ango 0 0 onon 40 7281
Banana as fruits 14 20 bw carotene veg 30 34
Mebn, W atmebn 1 1 coconut m ik, cream 19 22
|[Allothers 14 23] [rce fhbur 75 131
|N uts salt 111 1084
[Nuts, Peanuts 5] 5] [fementd fsh 93 790
fish sauce 20 31
#1 Num ber ofperson who consum e the food. sugar 50 113
#2 Frequency ofthe food consum pton for 113 fem aks, other seasonng 5 6

during 3-day food records.
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Tabk 6 Corre latons between physicalstatus, and energy and se lected nutrient ntakes
assessed w ith 3-day sem weighed dietary record

Bodymass Sknfold i Energy Fatntake
hdex thicknss ntake energy
density)
kg/m ¢ mm kecal %
Unit n=113 n=109* n=113 n=113
Physcalstatus Bodym ass ndex kg/m 1 800 k) 1 253 GkK) 0.086
Skniold thicknss mm .860 (k) 1 202 &) 263 6kK)
Hemoghbbn kvel g/l 0.094 0.035 -0.16Y .012
Systlc blbod pressure mmHg WA 0.158 0.057/ -.09Y2
D astolc blbod pressure mmHg 190 0.18/ -.085 -.0Y3
Energy and Energy kca lday WATRCS) WAVAS) I V. 131
Crude vabe)  Fat ¢ /day 29208 380K | 615K 64D ()
Carbohydrate g/day 234 % 0.141 Y60 (k) =313 &%)
Cakum m g/day 0.15Y U.143 § /19680 004/
Iron m g/day 194 ) 0.126 870 k) .1/6
R etio| m g/day 0.129 220680 1 41726 0.05b
N ach m g/day 0.143 0.132 | .866 6y .12
D etary fber g /day u.142 V.UBE | BB/ =223
Energy and Protn ) 0.001 0117 0077 o210
Nutrent ntake Fat % 0.086 263 (k¥ .131 1
Energy density Catbohydrate % -0.01/ 01N 0.145  -8146¥
va Ue) Calkum m g/] 000kcal 0.008 0.034 211 & 0.05/
Iron m g/1000kcall 0.03 .014 0.09/ .06
R ethol ;g/1000keal ~ 0.061 0.173 0.128 0.101
Viem h B, mg/1000kcal 0.06Y 0.024 0.163 .03
Viem h B, mg/I000kcal U.054 0.086 0.0Y6 0.093
N iach m g/1000kcal V.04/ 0.012 201 &) -0.001
Viam n C m g/1000kcal U.06Y 0.134 186 & -.08%
D etary fber g/1000kcal  V.UZZ -0.U83 -0.03 .11/5
Food Cereas g/aay ZZ9 R U.100 9II9F)  —330 &9
consum peton  NUTS and seeds g/day 0.00/ 0.043 | 0.6/ 0.14/
Potatoes g/day -.082 0.11Y 0.034 0.14Y
Sugars g/day -.041 0.0/8 0.123 31T kK
Contectoneres g/day -.093 -0.04Y -0.011 -0.006
Fats and oll g/day 0.081 .200 ¥ -0.104 2006 (kK)
Pulses g/day -.101 .0/ .02 0.0/2
Frus g/day 0.084 0.054 .302 6kK) 0.141
G reen vegetab ks g/day -.013 -0.02Y -0.086 -0.0Y6
U thervegetab ks g/day 0.0Y 0.03 4728 (kv) =250 (K
M ashroom s g/day .00 0.038 0.088 -.141
Seasonngs g/day 0.083 0.145 495 (kx) 0.06/
I sh g/day 0.143 0.144 330 kK) 0.120
Meats g/day .01Y 0.105 0.095 404 (ex)
Lggs g/day 0.121 222 ® 0.141 431 k)
M 1Ks g/day -U.09%Y 0.016 0.0Y8 0.14Y
Envirom nentfor mberOTPOUm -U.007/ U.1T0b U.TT1 U.159
access offood n NumberotGatteButtab 0.05Y .03y | 008/ =236
househod kve Area otirrgated Kce red Hectares -.036 -.044 0.00/ -.039
Areaoduplnd Rce F ed Hectares =232 % -.156 -0.035 -.021
Num berotfm onths otrice shortage months -.001 -0.043 0.09Y 0.002
Household ncom e/m onth Keep -U.0Y38 0.0/38 0.0Uo 0.0306

The num ber is Speam an corre laton coefficient
#1 exceptthe person who could notm easure the fatthickness by calperbecause the thickness was 40mm and over.
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Table 7D ifference of energy and se lected nutrient ntakes assessed w ith 3-day sem iwe ighed dietary

record by ownhg of TV A deo

Uv'vn Nﬁvn [o@l Difference
n=1/6 n=3/ n=113 betw een own
unrt M ean S.D. M ean S.D. M ean S.D. and not
Crude valie ENergy Kcavday 1724.4 24907 T677.3 3845 1/09.0 4571 U0l ns.
Proten g/day %49 18.4 0./ 12.6 b3.9 16.8 0.2Z2 n.s.
Fat g/day 14.3 8.4 11.4 3.9 13.4 1.4 0.04 *
Carbohydrate g/day 3399 101 338.1 822 3393 Y94 UYZ n.s.
Energy PTOE N % 738 73 7.7 R 76 ZZ U.T18 ns.
density Fat % 1.9 3.0 6.2 1.9 /.1 3.2 0.04 *
valie Cabohydrate % 787 5.1 804 3.2 793 46 007 ns.
Food group T BN g/day 763 469 300 ZT34 ZTU  4T0 U005 *
Meats g/day 41.9 417.1 39.1 23.0 3Y.6 40.8 0.41 n.s.

#1 D frerence between own and notow ng of I VN deo was analzed by 1-way ANU VA..
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