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ABSTRACT

Purpose: The current study was conducted for evaluation and comparison of dietary behavior and food intake in different
regions of Lao PDR, Methods: The survey was conducted on 979 people aged 40~59 years old living in 25 urban provinces
and 25 rural provinces in four districts (VTE Capital-Chanthabuly, Xaysetha, VTE Province—Phonhong, and Thoulakhom) of
Laos, General demographic information, health status, and dietary behavior were surveyed using a questionnaire, Results:
The literacy ratio (p = 0.000), education level (p = 0.000), asset ownership level (p = 0.000), and government and private
employee ratio (p = 0,000) were higher in urban subjects compared with rural subjects, The mean value of weight (p =
0.000), waist circumference (p = 0,000), and diastolic blood pressure (p = 0,009) and alcohol consumption (p = 0.000),
self-rated health status (p = 0.001), and the rate of obesity (p = 0.000) were significantly higher in urban subjects
compared with rural subjects, However, the rate of current smoker was significantly higher in the rural group (p = 0,023),
Meals are becoming more westernized by higher frequency of eating out, consumption of fatty meat and fried or stir—fried
food in urban areas compared to rural areas, Urban subjects had relatively better balanced meals compared to rural
subjects whereas they consumed insufficient meals per day and consumed meals irregularly compared to rural subjects,
Intake of fruit and milk was significantly higher in urban subjects compared with rural subjects, However, the intake of
vegetables was significantly higher in rural areas than urban areas, Conclusion: The result of this study showed that the
traditional Lao diet is being replaced by an unhealthy western dietary pattern, which may be a risk factor for increasing
development of non—communicable disease (NCD) in Lao PDR, Planning of proper personalized nutritional intervention and
education in each area is needed to decrease the health risks of NCD,
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Table 1. General characteristics of study subjects
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Urban (n = 488) Rural (n = 491) Total (n=979) P
Age 49.31+5.93" 4926+ 6.03 49.29 +5.98 0.8942
Sex
Men 198 (40.6)% 237 (48.3) 435 (44.4) 0.015%
Women 290 (59.4) 254 (51.7) 544 (55.6)
Literacy
No 26 (5.3) 92(18.7) 118 (12.1) 0.000
Yes 462 (94.7) 399 (81.3) 861 (87.9)
Education
< Primary school 127 (26.1) 291 (59.5) 418 (42.8) 0.000
Secondary school 225 (46.2) 171 (35.0) 396 (40.6)
College/University 135 (27.7) 27 (5.5) 162 (16.6)
ltem ownership®!
Low 104 (21.5) 256 (52.1) 360 (37.0) 0.000
Medium 177 (36.6) 182 (37.1) 359 (36.9)
High 202 (41.8) 53(10.8) 255 (26.2)
Work status?!
Unpaid 121 (24.8) 51 (10.4) 172 (17.6) 0.000
Self-employed 250 (51.2) 412 (83.9) 662 (67.6)
Employee 117 (24.0) 28 (5.7) 145 (14.8)
Marital status
Single / Divorced / Widowed 63(12.9) 70(14.3) 133 (13.6) 0.539
Currently married 425 (87.1) 421 (85.7) 846 (86.4)
Number of children
<2 227 (46.6) 119 (24.3) 346 (35.5) 0.000
3~4 197 (40.5) 203 (41.5) 400 (41.0)
>5 63 (12.9) 167 (34.2) 230 (23.6)
1)Mean=SD  2) p value for t-test by each variable  3) N (%)  4) p value for chi-square test by each variable  5) Item ownership is

assessed by possessing electricity, radio, tape recorder, television, telephone, car, motorcycle, bicycle, refrigerator, gas stove, electric

stove, or flush toilet.

and merchant. Employee includes government employee and private employee.

Table 2. Health related factors of study subjects

6) Unpaid includes volunteer, homemaker, retired, and unemployed. Self-employed includes farmer, fisherman,

Urban (n = 488) Rural (n = 491) Total (n=979) P

Systolic blood pressure (mmHg)"! 132.55 % 22.442) 129.95+21.54 131.24+22.02 0.065°
<Normal 148 (30.5)4 166 (33.8) 314 (32.2) 0.522%
Prehypertension 188 (38.8) 185 (37.7) 373 (38.2)

Hypertension 149 (30.7) 140 (28.5) 289 (29.6)

Diastolic blood pressure (mmHg) ! 83.04+14.88 80.63+14.03 81.82+14.50 0.009
<Normal 222 (45.8) 244 (49.7) 466 (47.7) 0.027
Prehypertension 133 (27.4) 151 (30.8) 284 (29.1)

Hypertension 130 (26.8) 96 (19.6) 226 (23.2)

Smoking
No 396 (81.1) 369 (75.2) 765 (78.1) 0.023
Yes 92(18.9) 122 (24.8) 214 (21.9)

Alcohol consumption
<3 days per month 383 (78.5) 422 (90.0) 825 (84.3) 0.000
At least once per week 105 (21.5) 49 (10.0) 154 (15.7)

Physical activity level®!

Inactive 128 (26.2) 103 (21.0) 231 (23.4) 0.129
Minimally active 185 (37.9) 191 (38.9) 376 (38.4)
Health enhancing physical activity 175 (35.9) 197 (40.1) 372 (38.0)

Self-rated health status
Poor / Fair 185 (37.9) 243 (49.5) 428 (43.7) 0.001
Good 266 (54.5) 220 (44.8) 486 (49.6)

Very good / Excellent 37 (7.6) 28 (5.7) 65(6.6)

1) Classified by world health organization (WHO) and international society of hypertension (ISH) guidelines

for t-test by each variable
questionnaire (IPAQ)

4) N (%)

5) p value for chi-square test by each variable

2) Mean+SD  3) p value
6) Classified by international physical activity
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Table 3. Anthropometric assessments of the subjects

HAEX|Y0l| WE MH|AS xl0]

TA9} T2 A9 9 A AlA A G 2ols
Table 3] A|ASFATE F A H 9] Jte] Hat A4S 79
A Zpo)7t gl o, TA7L FERTH AF (64.39 £ 12.02
kg vs. 59.74 £ 10.44 kg; p = 0.000), 2]=4| (87.05 +
11.11 ecm vs. 83.56 £ 10.71 cm; p = 0.000). BMI (26.21 +
4.60 kg/m? vs. 24.56 + 3.97 kg/m?; p = 0.000)7} =o™,
BMIe|| w}E H]P2] B]&-0] TA] (57%)2} T (42.9%)=
STAIZF = (p = 0.000).

G Ag-, EAZE 2R 7] (162.34 £ 7.38 cm vs.
160.48 + 5.98 cm; p =0.004), AF (67.82 + 12.71 kg vs.
61.07 £ 9.93 kg; p = 0.000), BMI (25.62 % 4.59 kg/m? vs.

23.69 + 3.48 kg/m?; p = 0.000)7} E$ko W, BMI| wh=

Urban (n = 488) Rural (n=491) Total (n=979) [}
Total (n=979)
Height (cm) 156.62+7.74Y 155.93+7.19 156.28 +7.48 0.1512
Weight (kg) 64.39 £12.02 59.74+10.44 62.06 £ 11.49 0.000
Waist circumference (cm) 87.05%+11.11 83.56+10.71 85.30+11.05 0.000
BMI (kg/m?)34 26.21+4.60 24.56 +3.97 25.38+4.37 0.000
<Normal % 119 (24.4)% 177 (36.1) 296 (30.3) 0.000¢
Overweight % 91 (18.6) 103 (21.0) 194 (19.8)
Obesity % 278 (57.0) 210 (42.9) 488 (49.9)
Men (n = 435)
Subject number 198 237 435
Height (cm) 162.34+7.38 160.48 £ 5.98 161.33+6.71 0.004
Weight (kg) 67.82+12.71 61.07+9.93 64.14+11.76 0.000
BMI (kg/m?)34) 25.62+4.59 23.69+3.48 24.56+4.13 0.000
<Normal % 58 (29.3) 99 (41.8) 157 (36.1) 0.001
Overweight % 41 (20.7) 60 (25.3) 101 (23.2)
Obesity % 99 (50.0) 78 (32.9) 177 (40.7)
Systolic pressure (mmHg) 137.50+22.34 131.39+£22.18 134.17 £22.44 0.005
Diastolic pressure (mmHg) 85.50+16.15 80.54+14.31 82.79£15.36 0.001
Waist circumference (cm) 88.65+11.27 83.14+9.61 85.65+10.74 0.000
Hip circumference (cm) 96.85+8.45 93.50+ 6.51 95.03+7.63 0.000
Women (n = 544)
Subject number 290 254 544
Height (cm) 152.71+£5.12 151.67 £5.39 152.23+5.27 0.021
Weight (kg) 62.06+10.96 58.49+10.76 60.39+11.0 0.000
BMI (kg/m?)34) 26.62+4.58 2537 +4.22 26.03+ 4.46 0.001
<Normal % 61 (21.0) 78 (30.8) 139 (25.6) 0.027
Overweight % 50(17.2) 43(17.0) 93(17.1)
Obesity % 179 (61.7) 132 (52.2) 311(57.3)
Systolic pressure (mmHg) 129.16+£21.90 128.60 £ 20.87 128.90+21.41 0.761
Diastolic pressure (mmHg) 81.35+13.71 80.71+13.80 81.05+13.74 0.590
Waist circumference (cm) 85.43+10.31 83.94+11.65 85.01+11.29 0.039
Hip circumference (cm) 99.43+10.31 97.29 +8.84 98.43+9.70 0.010

1) Mean £ SD

2) p value for t-test by each variable
association for the study of obesity (IASO) asia-pacific regions obesity classification
variable

3) BMI; body mass index

4) Classified according to WHO and international
6) p value for chi-square test by each

5) N (%)
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WP 2] Blgo] L7} 50.0%0]3L FF0] 32.9%F A
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(137.50 + 22.34 mmHg vs. 131.39 + 22.18 mmHg; p =
0.005), o]2+7] &3t (85.50 £ 16.15 mmHg vs. 80.54 +
14.31 mmHg; p = 0.001), 312]=¢ (88.65 + 11.27 cm vs.
83.14 £ 9.61 cm; p =0.000), o= (96.85 + 8.45 cm
vs. 93.50 = 6.51 cm; p = 0.000)7} =T}

/39] 75, AP w2 Blsf A7 (152.71 + 5.12
em vs. 151.67 £ 5.39 cm; p = 0.021), A5 (62.06 = 10.96
kg vs. 58.49 + 10.76 kg; p = 0.000), BMI (26.62 + 4.58 kg/

Table 4. Dietary behavior of the subjects

m? vs. 25.37 + 4.22 kg/m%; p = 0.001)7} =50, BMIC]|
w2 wuk o] Hlg-o] BT} 61.7%E F&9] 52.2% Rt
FUT (p = 0.027). F=71 o] F A Alo]
7 filom, BAI} sERT sjElEd (8543 + 10.31
cm vs. 83.94 £ 11.65 cm; p = 0.039)2} FHol=d| (99.43
+10.31 cm vs. 97.29 + 8.84 cm; p = 0.010)7} =}tk
7 X Yol mE AMAS AE
T et & o] 4352 2fol= Table 49 2
ok A thdAke] 80.4%7F S AAL AHFHE 33] o8t

Urban (n = 488) Rural (n=491) Total (n=979) P

Number of meals/day
Iregular 24 (4.9)V 15(3.1) 39 (4.0) 0.000%
< 2times 113(23.2) 40 (8.1) 153 (15.6)
More than 3 times 351 (71.9) 436 (88.8) 787 (80.4)

Number of breakfast/week
None (0~ 1 times per week) 82(16.9) 51(10.4) 133 (13.7) 0.000
Irregular (2 ~ 3 times per week) 200 (41.3) 149 (30.4) 349 (35.8)
More than 3 times 202 (41.7) 290 (59.2) 492 (50.5)

Number of overeating/week
None (0~ 1 times per week) 278 (57.8) 289 (59.1) 567 (58.5) 0.318
Irregular (2 ~ 3 times per week) 159 (33.1) 168 (34.4) 327 (33.7)
More than 3 times 44 (9.1) 32(6.5) 76 (7.8)

Frequency of eating-out
None 302 (62.1) 460 (93.7) 762 (78.0) 0.000
1~ 2 fimes per week 136 (28.0) 28 (5.7) 164 (16.8)
More than 3 times 48 (9.9) 3(0.6) 51(5.2)

Intake of vitamin supplements
Yes 86 (17.6) 93(18.9) 179 (18.3) 0.594
No 402 (82.4) 398 (81.1) 800 (81.7)

Intake of supplements other than vitamin
Yes 82(16.8) 65(13.2) 147 (15.0) 0.118
No 406 (83.2) 426 (86.8) 832 (85.0)

Self-rated diet
Poor / Fair 180 (36.9) 147 (29.9) 327 (33.4) 0.002
Good 277 (56.8) 328 (66.8) 605 (61.8)
Very good / Excellent 31 (6.4) 16 (3.3) 47 (4.8)

Preference of saltiness
Very salty 88 (18.0) 71(14.5) 159 (16.2) 0.313
Normal salty 127 (26.0) 133 (26.7) 258 (26.4)
Blend 273 (55.9) 289 (58.9) 562 (57.4)

Preference of sweetness
Very sweet 207 (42.7) 199 (40.5) 406 (41.6) 0.025
Normal sweet 161 (33.2) 137 (27.9) 298 (30.5)
Not sweet 117 (24.1) 155 (31.6) 272 (27.9)

Self-rated appetite
Poor / Fair 168 (34.6) 130 (26.5) 298 (30.5) 0.017
Good 280 (57.7) 325(66.2) 605 (62.0)
Very good / Excellent 37 (7.6) 36 (7.3) 73 (7.5)

1)N (%)  2) p value for chi-square test by each variable
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Ao, 2AAE 33] oPdehe HIEo] TAI7} 71.9%, &
o] 88.8%% FE°] X ZE =T} (p = 0.000). T3¢
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0.002). kol th3lk A3 e ol wkg} 23 xpo]7}
o), dabol] sk M S == ‘very sweet’2] H|E0] =
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Table 5. Recent changes of dietary behaviors of the subjects

5oF 2o, AA thdAke] 15%S1 14790 T 337 24
o] Witk HS 3IoH, TA] (20.9%)yt &
(92%)°l H13] FHT o] Wk vlgo] fojHo= &
ATt (p = 0.000). 3k HZ 2 8go] Wtk S
14789 tAES tPd o= A A wsls 43 27,
@2jo] FTRIATP e FEoXE EA] (27.7%)F FF
(2.3%)el HI3] @)2e] Frleh vlgo] foHom =it
(p = 0.001). 71 215 A3 S7F 7183 2F 45 271,
7 S5 AFH STl digh FdEollM= A TF {9
Sk Apol7h YASATt. ool vls ArelE AAte] STHIE
& 54 (18.0%)} 5= (4.8%)l BIs) FolH o= =9t
(p = 0.038). B=&F HA| tldAte] 12.5%7}F A AF5ds
HIPA7) 5L AThal §E-S 3H o1, =A] (18.6%)7} 53
(6.3%)°l HIs] W37 Alckar SES Hlgo] =t
(p = 0.000). 21557HS HSIAI7] AL Althal E3 1229
AREES tdo R 929 39 {59 Al7sle 2} 3

Urban (n=488) Rural (n=491) Total (n=979) p
1. Dietary habits have changed during the last three years
Yes 102 (20.9)" 45(9.2) 147 (15.0) 0.000?
No 385 (79.1) 445 (90.68) 830 (85.0)
1.1 Eat out more often than before®”
Yes 28 (27.7) 1(2.3) 29 (20.1) 0.001
No 73(72.3) 42 (97.7) 115(79.9)
1.2 Eat more processed food than befored)”
Yes 28 (30.1) 19 (44.2) 47 (34.6) 0.108
No 65 (69.9) 24 (55.8) 89 (65.4)
1.3 Eat more fried food or stir-fried food than before®”
Yes 41 (41.0) 21 (50.0) 62 (43.7) 0.324
No 59 (59.0) 21 (50.0) 80 (56.3)
1.4 Drink more sweetened beverage than befored)”
Yes 26 (26.0) 17 (40.5) 43 (30.3) 0.087
No 74 (74.0) 25 (59.5) 99 (69.7)
1.5 Eat more western-style food than before®”
Yes 18(18.0) 2(4.8) 20 (14.1) 0.038
No 82 (82.0) 40 (95.2) 122 (85.9)
2. Want to change dietary habits
Yes 91(18.6) 31(6.3) 122 (12.5) 0.000
No 394 (81.2) 459 (93.7) 853 (87.5)
2.1 Want to eat out rather than eat at home*™
Yes 18 (20.0) 4(12.9) 22(18.2) 0.377
No 72 (80.0) 27 (87.1) 99 (81.8)
2.2 Want to eat more western-style food than traditional Lao food*™
Yes 12 (13.5) 4(12.9) 16 (13.3) 0.935
No 77 (86.5) 27 (87.1) 104 (86.7)
1)N (%)  2) p value for chi-square test by each variable  3) Only for participants who answered ‘Yes' for question no 1 Dietary habits
changed during the last three years (n=147).  4) Only for participants who answered ‘Yes' for question no 2 Want to change dietary
habits (n=122).
*Missing valueswere 3 in1.1,11in1.2,5in 1.3, 5in 1.4, and 5in 1.5.  **Missing values were 1in 2.1 and 2in 2.2.
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Urban Rural Total
(n=488) (n=491) (n=979) P

1. Drink milk or eat dairy products more than one time every day 2.32+1.53% 1.78+1.23 2.05+1.41 0.000%
2. Eat meat, fish, egg, bean, or fofu 3-4 times every day 4.18+1.26 3.97+1.29 4.08+1.27 0.008
3. Eat vegetables every day 4.51+0.10 4.55+0.94 4.53+0.97 0.457
4. Eat fruit or fruit juice every day 3.84+1.33 3.11+£1.41 3.47 £1.4] 0.000
5. Eat fried or stir-fried food more than one time every other day* 3.05%+1.59 3.36+£1.55 3.21+£1.57 0.002
6. Eat fatty meat more than one time every three days* 3.83%1.46 4.03+1.46 3.93+1.47 0.026
7. Add extra table salt or sauce into food* 3.32%1.65 3.14+1.45 3.23+1.56 0.073
8. Eat three meals regularly every day 3.85+1.60 4.20+1.27 403+ 1.46 0.000
9. Eat ice-cream, cake, snack, soda between meals every day? 3.93+£1.43 3.87+1.42 3.90+1.43 0.521
10. Eat a variety of foods (Balanced meal) 3.431£1.48 293+ 1.46 3.18+1.49 0.000

Total 36.33+£5.58 34.99+4.88 35.66+5.28 0.000

1) Minimum & maximum score for each questionis 1 ~ 5 and that for total score is 10 ~ 50 (1 = seldom, 3 = sometimes, 5 = usually).

2) Mean=SD  3) p value for t-test by each variable

4) Reverse coding: 1 = usually, 3 =sometimes, 5 = seldom.
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Table 7. Food intake frequency of each food group of the sub-
jects

Food frequency Urban Rural Total
(n=488) (n=491) (n=979)
Per week
Fruit
0~ 2times 146 (30.7)") 217 (44.2) 363 (37.5) 0.000?
3~ 4times 164 (34.5) 139 (28.3) 303 (31.3)
5~7 times 166 (34.9) 135(27.5) 301 (31.1)
Vegetable
0~ 2times 69 (14.3) 17 (3.5) 86(8.8) 0.000
3~ 4times 153 (31.8) 99(20.2) 252(25.9)
5~ 7 times 259 (53.8) 375(76.4) 634(65.2)
Meat
0~ 2times 114(23.6) 118(24.0) 232(23.8) 0.979
3~ 4times 174 (36.0) 174 (35.4) 348(35.7)
5~7 times 196 (40.5) 199 (40.5) 395 (40.5)
Egg
0~ 2times 243 (50.7) 273 (55.6) 516(53.2) 0.051
3~ 4times 141 (29.4) 149 (30.3) 290 (29.9)
5~7 times 95(19.8) 69 (14.1) 164(16.9)
Milk
0~ 2times 297 (64.3) 416 (84.7) 713(74.8) 0.000
3~ 4times 86(18.6) 39(7.9) 125(13.1)
5~ 7 times 79 (17.1)  36(7.3) 115(12.1)
Per day
Fruit
0~ 2servings 264 (55.8) 332 (67.6) 596(61.8) 0.000
3~ 4servings 73(15.4)  39(7.9) 112(11.4)
More than 5servings 136 (28.8) 120 (24.4) 256 (26.6)
Vegetable
0~ 2servings 206 (43.1) 133 (27.1) 339 (35.0) 0.000
3~ 4servings 108 (22.6) 72(14.7) 180(18.6)
More than 5servings 164 (34.3) 286 (58.2) 450 (46.6)
Meat
0~ 2servings 281 (58.4) 246 (50.1) 527 (54.2) 0.001
3~ 4servings 78(16.2) 65(13.2) 143(14.7)
More than 5servings 122 (25.4) 180 (36.7) 302 (31.1)
Egg
0~ 2servings 363 (77.2) 378(77.0) 741(77.1) 0.013
3~ 4servings 54 (11.5)  35(7.1) 89 (9.3)
More than 5servings 53 (11.3)  78(15.9) 131 (13.6)
Milk
0~ 2servings 384 (84.4) 449 (91.4) 833(88.1) 0.001
3~ 4servings 31(6.8) 11(2.2) 42 (4.4)
More than 5servings 40 (8.8) 31(6.3) 71(7.5)

1)N (%)  2) p value for chi-square test by each variable
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