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Obesity Rate and Nutrient Intakes of 20- to 69-year-old Women Living in
Rural Kampong Spue Province in Cambodia
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Department of Food and Nutrition, Duksung Women's University

Abstract

The purpose of this study was to determine anthropometric measurements, dietary nutrient intakes, simple food intake
frequencies, and rates of obesity in Cambodian women. A total 186 women, aged 20-69 years, living in Kampong Spue
province of Cambodia and having the responsibility to prepare family meals participated in this study. Height and weight
were measured body mass index (BMI) was calculated, and one-day 24-hour recall and food frequency questionnaires were
conducted. In total, 18.8% were underweight, 49.5% were normal weight, 13.4% were overweight, and 18.3% were obese
according to the World Health Organization BMI standard for Asians. No significant difference in height by obesity level was
determined (p=0.05). The mean energy intake was 1571.2 kcal/day and protein intake was 43.6 g/day. There were
significant differences in protein, niacin, and vitamin C intakes by obesity level (p<0.05). The prevalence of subjects
consuming vitamins and minerals less than 75% of Recommended Dietary Allowances was 73-99%. All Cambodian
women consumed rice >1 time/day. Approximately 50% of subjects reported >1 time/day intake frequency of bread,
cookies, and chips. In total, 35% indicated no intake of beans or bean products. For intake frequencies of carbonated
beverages and sports drinks, there was a significant difference by obesity level (p<0.05). These results may be very helpful
to prepare nutrition education programs for Cambodian women
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<Table 1> General characteristics of 20-69 year old women in Kampong Speu, Cambodia, by obesity level

Underweight (n=35) Normal (n=92)

Overweight (n=25)

Obese (n=34) Total (n=186)

Age, yrs 41.9+16.8 41.3£14.0 40.9£14.3 38.949.6 40.9£13.9
20-29 years, n(%) 9(25.7) 21(22.8) 7(28.0) 5(14.7) 42(22.6)
30-39 years, n(%) 9(25.7) 19(20.7) 4(16.0) 14(41.2) 46(24.7)
40-49 years, n(%) 7(20.0) 28(30.4) 7(28.0) 8(23.5) 50(26.9)
50-59 years, n(%) 4(11.5) 13(14.1) 4(16.0) 7(20.6) 28(15.1)
>60 years, n(%) 6(17.1) 11(12.0) 3(12.0) 0(0) 20(10.7)
Height, cm 158.1£3.6 156.3£6.2 155.8+6.3 156.7+4.3 156.6+5.3
Weight, kg 43.0+2.7¢ 51.6£5.0° 58.3+4.7° 66.2+4.8° 53.1+8.9
BMI, kg/m? 17.241.2¢ 20.7+1.3° 24.0+0.7° 27.0+£1.2° 21.6£3.4

Values are meanststandard deviations.

abedMeans within a row not sharing the same superscript letters differ significantly (p<0.05) by ANOVA test for each variable with Duncan’s

multiple range test.
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<Figure 1> Distribution of 20-69 year old women in Kampong Speu, Cambodia, by the World Health Organization Body Mass Index cut-offs for

Asians
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<Table 2> Selected nutrient intakes of 20-69 year old women in Kampong Speu, Cambodia, by obesity level

Underweight Normal Overweight Obese Total
Macronutrients
Energy, kcal/d 1553.3+472.9 1539.5+£686.5 1632.9+534.3 1629.8+358.2 1571245784
Carbohydrate, g/d 28294949 281.7+147.9 293.9+113.8 277.4+72.1 282.8+122.6
Protein, g/d 43.3+13.9% 40.6+16.0° 47.7+15.6® 492421.5 43.6£17.0
Total fat, g/d 23.1+13.4 241163 259+15.6 28.4+14.9 24.9+154
Vitamins
Vitamin A, pg RE/ 203.3+225.4 233.24346.9 286.1+325.0 214.5+201.3 231.7+300.1
Vitamin E, mg o-TE/d 14.6+12.1 19.2+16.3 19.0+14.3 18.8+10.9 18.3+14.4
Thiamin, mg/d 0.97+0.39 0.88+0.35 1.01£0.43 0.98+0.37 0.93+0.37
Riboflavin, mg NE/d 0.59+0.71 0.44+0.24 0.47+0.23 0.55+0.31 0.50£0.39
Niacin, mg/d 9.36+3.87% 8.63+3.36° 10.83+4.74° 10.26+4.462 9.36+3.93
Vitamin Bg, mg/d 0.90£0.26 0.87+0.38 1.04£0.44 0.95+0.31 0.91+0.36
Folate, pg DFE/d 191.5+77.8 175.1+106.9 172.1+69.7 196.9+87.4 181.8+93.6
Vitamin C, mg/d 19.1£23.0° 21.0+£30.8 38.7+59.74 17.5420.5° 22.3+33.8
Minerals
Calcium, mg/d 109.3+56.9 150.7+230.1 133.4£96.3 166.1£133.3 143.4+177.1
Phosphorous, mg/d 566.6+191.6 550.6£302.9 591.1+191.3 665.8+333.1 580.14279.7
Sodium, mg/d 1965.2£1086.3 1872.6£1033.3 1746.6£980.6 1890.4£1195.6 1876.3£1060.9
Potassium, mg/d 1085.8+412.3 1037.3+671.4 1108.5+420.9 1109.4+492 .4 1069.2£566.0
Tron, mg/d 8.8+4.3 8.4+6.0 8.9+4.8 8.6+3.4 8.5+5.1
Zinc, mg/d 7.7+2.1 7.243.1 8.143.1 7.542.1 7.542.7

Values are means+tstandard deviations.
®Means within a row not sharing the same superscript letters differ significantly (p<0.05) by ANOVA test for each variable with Duncan’s

multiple range test.
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<Figure 2> Percentages of 20-69 year old women in Kampong Speu, Cambodia, consuming less than 75% Recommended Dietary Allow-
ances (International Life Sciences Institute, Southeast Asia Region) for selected minerals and vitamins

<Table 3> Selected nutrient intakes of Asian women

Thailand" South Korea” Cambodia (this study)
>36 year-olds 19-69 year-olds 20-69 year-olds
n=495 n=2695 n=186
Macronutrients
Energy, kcal/d 1199.9 1707.0 15712
Carbohydrate, g/d 201.1 283.2 282.8
Protein, g/d 39.9 62.1 43.6
Total fat, g/d 19.2 36.5 24.9
Vitamins
Vitamin A, pg RE/d 2237 916.2 231.7
Vitamin E, mg o-TE/d 0.13 - 183
Thiamin, mg/d - 1.2 0.93
Riboflavin, mg/d - 1.1 0.50
Niacin, mg NE/d 10.8 15.0 9.36
Vitamin Bg, mg/d 0.0 - 0.91
Folate, ng DFE/d - - 181.8
Vitamin C, mg/d 47.5 110.3 223
Minerals
Calcium, mg/d 227.5 478.0 1434
Phosphorous, mg/d 441.8 1034.3 580.1
Sodium, mg/d 1798.3 4187.1 1876.3
Potassium, mg/d 1074.8 2848.6 1069.2
Iron, mg/d 79 139 8.5
Zinc, mg/d 1.5 - 7.5

DJitnarin N, Kosulwat V, Boonpraderm A, Haddock CK, Poston WSC. 2008. The relationship between smoking, BMI, physical activity, and
dietary intake among Thai adults in Central Thailand. ] Med Assoc Thai, 91(7): 1109-1116

DMinistry of Health and Welfare; Korea Centers for Disease Control and Prevention. 2013. Korea Health Statistics 2010-2012: Korea National
Health and nutrition Examination Survey (KNHANES V-3). Korea Centers for Disease Control and Prevention, Korea
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<Table 4> Selected food intake frequency of 20-69 year old women in Kampong Speu, Cambodia, by obesity level

Underweight Normal Overweight Obese Total 2
Food Item Frequency %) %) %) %) %) ¥ -value p-value
>7 times/wk 100 100 100 100 100
5-6 times/wk 0 0 0 0 0
Rice 3-4 times/wk 0 0 0 0 0 i i
1-2 times/wk 0 0 0 0 0
1-3 times/mon 0 0 0 0 0
None 0 0 0 0 0
>7 times/wk 14.3 152 8.0 11.8 12.5
5-6 times/wk 114 9.78 8.0 2.9 8.0
. 3-4 times/wk 114 22.8 16.0 59 17.0
Porridges 1-2 times/wk 20.0 152 16.0 11.8 165 15.2570 04331
1-3 times/mon 17.1 14.1 12.0 20.6 16.0
None 25.7 22.8 40.0 47.0 30.0
>7 times/wk 114 6.5 4.0 8.8 8.5
5-6 times/wk 8.6 12.0 8.0 0 8.5
3-4 times/wk 8.6 12.0 4.0 11.7 11.0
Noodles 1-2 times/wk 29 26.0 28.0 26.5 25.5 11.5633 07117
1-3 times/mon 14.3 14.1 12.0 26.5 15.5
None 343 29.4 44.0 26.5 31.0
>7 times/wk 457 53.3 40.0 42.4 48.7
5-6 times/wk 2.9 8.7 8.0 6.1 6.5
Breads, cookies 3-4 times/wk 8.6 9.8 8.0 3.0 8.0
and chips 1-2 times/wk 8.6 7.6 24.0 12.1 10.0 154303 04209
1-3 times/mon 14.3 33 8.0 12.1 7.0
None 20.0 174 12.0 242 19.6
>7 times/wk 714 75.0 68.0 76.5 74.0
5-6 times/wk 114 54 12.0 8.82 75
Meat and 3-4 times/wk 5.7 12.0 20.0 59 11.0
meat products 1-2 times/wk 5.7 54 0 29 45 14.8558 04619
1-3 times/mon 29 0 0 59 1.5
None 2.9 2.2 0 0 1.5
>7 times/wk 60.0 63.0 60.0 529 61.5
5-6 times/wk 114 8.7 20.0 8.8 10.0
Fish and 3-4 times/wk 11.4 12.0 8.0 11.8 11.0
shellfish 1-2 times/wk 5.7 9.8 12.0 8.8 8.5 124737 0.6429
1-3 times/mon 114 44 0 11.8 7.0
None 0 2.2 0 59 2.0
>7 times/wk 8.6 8.7 4.0 59 75
5-6 times/wk 5.7 44 4.0 2.9 5.0
Beans and 3-4 times/wk 14.3 10.9 12.0 8.8 12.0
bean products 1-2 times/wk 17.1 16.3 24.0 21.0 17.5 41582 09972
1-3 times/mon 25.7 22.8 24.0 17.6 23.0
None 28.6 37.0 32.0 44.1 35.0
>7 times/wk 25.7 38.5 40.0 28.1 34.5
5-6 times/wk 114 6.6 8.0 9.4 8.6
3-4 times/wk 14.3 12.1 12.0 21.9 13.7
Eges 1-2 times/wk 20.0 143 16.0 25.0 168 82900 09116
1-3 times/mon 14.3 17.6 16.0 9.4 152
None 14.3 11.0 8.0 6.3 11.2
>7 times/wk 17.1 272 16.0 14.7 20.5
5-6 times/wk 114 7.6 4.0 2.9 7.0
Milk and 3-4 times/wk 114 109 16.0 5.9 11.0
milk products 1-2 times/wk 8.6 15.2 12.0 20.6 15.0 103832 0.7930
1-3 times/mon 114 9.8 12.0 11.8 10.0
None 40.0 29.4 40.0 44.1 36.0
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<Table 4> Selected food intake frequency of 20-69 year old women in Kampong Speu, Cambodia, by obesity level (continued)

Underweight Normal Overweight Obese Total 2
Food Item Frequency %) %) %) %) %) ¥ -value p-value
>7 times/wk 77.1 80.0 92.0 79.4 81.7
5-6 times/wk 57 56 0 29 41
3-4 times/wk 143 41 0 29 51
Vegetables 1-2 timesfwk 29 11 8 29 3.0 18.9694 02151
1-3 times/mon 0 5.6 0 8.8 4.1
None 0 33 0 29 20
>7 times/wk 324 26.1 36.0 206 28.1
5.6 times/wk 17.7 76 40 59 8.5
. 3-4 times/wk 14.7 239 16.0 11.8 18.1
Fruits 1-2 times/wk 11.8 26.1 12.0 20.6 21.1 206719 0.1476
1-3 times/mon 206 109 28.0 324 19.1
None 29 5.4 40 8.8 50
>7 times/wk 11.8 10.9 40 8.8 10.1
5.6 times/wk 59 6.5 8.0 29 6.0
L 3-4 times/wk 59 12.0 40 8.8 8.5
Fruit juices 12 times/wk 206 10.9 12.0 118 13.1 11.6342 0.7055
1-3 times/mon 206 163 36.0 14.7 18.1
None 353 435 36.0 529 442
>7 times/wk 57 8.7 40 11.8 8.0
Carbonatod 5-6 times/wk 11.4 33 0 0 40
3-4 times/wk 57 6.5 0 29 55
bseV:rrtng:i :']I(‘Sd 1-2 times/wk 17.1 8.7 8.0 206 12,0 27.2288 0.0260
P 1-3 times/mon 29 14.1 4 235 13.0
None 57.1 58.7 84.0 412 575
>7 times/wk 29 34.1 36.0 333 32.1
5-6 times/wk 0 1.1 0 0 0.5
3-4 times/wk 8.6 55 40 0 49
Coffee and fea ) > i esink 143 77 8.0 12.1 12.1 96437 08415
1-3 times/mon 29 8.8 40 6.1 6.0
None 514 428 48.0 485 462
>7 times/wk 80.0 83.7 92.0 97.1 86.5
5-6 times/wk 8.6 7.6 0 0 6.0
. 3-4 times/wk 5.7 33 4.0 29 35
Oils 1-2 times/wk 29 0 40 0 1.0 138808 0.5346
1-3 times/mon 0 1.1 0 0 0.5
None 29 43 0 0 2.5
>7 times/wk 97.1 97.8 100.0 100.0 98.0
5-6 times/wk 29 22 0 0 20
3-4 times/wk 0 0 0 0 0
Sugars L e 0 o 0 0 0 1.4911 0.6843
1-3 times/mon 0 0 0 0 0
None 0 0 0 0 0
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