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ABSTRACT

Purpose: The purpose of this study was to evaluate the food insecurity status and dietary behavior and examine the
association between the food insecurity status and consumption of processed beverage for secondary school students in
Vientiane, capital city of Lao PDR, Methods: The study subjects are 714 students (boys =307 and girls=407) in four
secondary schools (Chao_Anouvong, Phiavat, Saysetha, and Chansavang) of Vientiane, Lao PDR, Data on study subject’s
demographic characteristics, dietary behavior, food insecurity, and Mini Dietary Assessment (MDA) index were collected, A
“Self-Administered Food Security Survey Module for Children Aged 12 Years and Older’ developed by the United States
Department of Agriculture (USDA) was used for the food insecurity assessment, Results: As a result, 72,7% of the subjects
were in a state of food insecurity, and food security was associated with higher socioeconomic status (higher life satisfaction,
higher parent’s education attainment, higher item ownership, fewer number of siblings, and having more lunches at the school
restaurant than at home). Compared to the food insecurity group, the frequency of breakfast, self—rated diet, and the total
score of MDA index were higher in the food security group. On the other hand, multiple logistic regression analysis showed
that ‘food security’ was also associated with a higher consumption of processed beverages (OR 1,544; 95% Cl 1.078-2,213;
p=0,018), Conclusion: Improving the quality of the diet is essential for adolescents in both the food insecurity and food
security groups in Lao PDR, Therefore, it is necessary to provide well organized nutrition education and establish adequate
nutrition policy for adolescents in Lao PDR,

KEY WORDS: food insecurity, dietary behavior, processed beverage, adolescent, Lao PDR

M 2 7} A colF RS Za Qirk! Sdopof YEo

A5t FAAE (lower middle income) =7} o=
T 2014~2016W Q170 17.1%7} HoF HZEo| sfjdElo
2 122017 A 7)o} X4 (Global Hunger Index)= 27.52
A AR ol &atgom)] 20149 A APLE F T

Sy iR ATEATS 4P A
BT o 15| AT U AN B
QIsto] WIRES: WA ¥hy WEe] 3715t

Received: October 8, 2018 / Revised: November 9, 2018 / Accepted: November 9, 2018

* This work was supported by the Korea International Cooperation Agency (KOICA) under the NO.2017-002.
¥ To whom correspondence should be addressed.

tel: +82-2-3277-4485, e-mail: yuri.kim@ewha.ac.kr

©2018 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons. org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



Journal of Nutrition and Health (J Nutr Health) 2018; 51(6): 580 ~ 589 / 581

Agro @ Qgh AMEL 48%= UERITE! ®3h 20141
2he s ] 184] o4 12] TA|% (BMI>25 ke/m), B
(BMI >30 kg/m’)®] 98] &3} GE (age-standardized
prevalence)> Z+ZF 19%, 3.5%= HiE b} Q. o]
201032 AFQl 16.4%, 2.5%%} v ndte] A&
o, ofAlolR| B 7o m A8 Al FHE
o 45 Zoz Btk

A1 BobAolgh u|=t 5F X (United States Department

of Agriculture, USDA)oJ| A= “goFA o7 A5kl obA
gk AlES o83 4= Q= T ol Aol ALY B84t
FH, B AEHORE 80T ¢ e HAleE SAS
AE elo] Baraldt Aeet Aojsta T’ FA7HA)
AE BT IRl A4S FE AXSE F4lo=E
WYE|en], o5 AFoHE AE Bebgo] 35S )
AE FEY 1R SR A} e 2 viEslel v
X e el 4g 2 Ao musin oo’
SALERE )2

N
S~

Pl

olN

o

FH b

" ox.
Kl

i

o

do

ot

olN

-

ok

ol

o

)

£ @ ATNAE obAlop AEEATAA 213
3 Qe o NI 71 Aol Y, A7 L A
o Fad oA Hgshe, 53 BALRI 7 4
SFaH gTglol Al 7Y FAT ety B
ATk o] AoIME 1999~20124 FH 11T & SR
aule] A B JPEO] FALE FrNA 115%, 54
A5 TR 72%, A5 F7llH 26%2 ekt 3
A4S Sl 11 287t FASH F7tska gleka B
wgck B3 71 F a3k Al el shakg R o
HRBE NS Tl Fh FAGD 2ol W, S
A2E 27} 3.1%, ZALE 7} 52%E 27K Ao g U
ehget

U

)
o &

A QAL Aol F7]
2t Zhes Fade i
2 AH 59 9Y 9 A vHE dye AY ol F
o1 v gltk. ME=A=Y] F453 EASH H AAL 9iE
Hgte} ojof M ‘olF FE ARS LHERE W, Hhe
& A2IES Qo R g AF Bl TE AyEn

g e AF WA FEs 2 Bask ek

ole] mef B AT ¥A ehe o] 2ol vale
e FHOR Yool 4F By W H4PFS Hrls

1, A% Borga BE we Auke] el e a9l %
Stobn 1A gtk o|=A ek s
WA W ohe), 2%

=
o =
Bos Yo oo 3 Y B8 % 42 viulo

ATy

2 A= 20179 9YRE 1097bA] 2fe 2 HlllE
Aefe] el % sk shY 1,002 o
sk wlalElet W] 47) 72 B9 22T 5, o
HE o] 8&3lo] 4329 sl (Chao Anouvong, Phiavat,
Saysetha, Chansavang)E 3&3|9it). stuAle] o8 oA
0] 2,3, 5, 63hd IS HOFEHor AAsHaL, &
Hol EFwe tAEE AlQlet 7147 (dEAY 3071, o
apay 407)THE HAlol 2% Eakslaith AEAL ol
oz} &ku e} 2} A 9] University of Health Sciences (UHS)
AFRIE] #7120 F-Ade e w g
AP of AgE AEAE FAB ] FFo2 AUst
pon, gteolr 2F WY 5 ARSItk e A
S AMEOCRRE HEAE o ol 277 YA er
Aol ofsiiit). & At olstoi At ATE-a-
o1¥3] o] &9l (HQIHME : 141-20)S wigton, nE thA}
Ao} tdApe] HreiE Aol tigh FolAE Wdth

—D‘ o 2

QATEA Y 54
thRte] ATEASHA SHOR A, A, S, dgt
].

h=4
SRR BF SF 7 W 295 Qi BEY £2
Zpshedch. ael ofet MEEE 03 1087449 4

S F WEETL B4 B2 Y4 VoSt shirh
EG 25 £22 Gl Sdste] 7HE U) 295H 9k
2E0) 52 24kt ol ALEATAY 1 FA
A 1w e DHAGL 0, A5 e A
931 AEH 29l SJSME FA| 298 4 917] uo]
of B ALEATAE BE BE 0B F3) At
o|RolX|7| % SHEE G AP 25 SRt A4t
B8 F 28513 Gl AL B o] AVIH A% 4
29 wrodshs o e o] B 4= olek B Aol

Tl 7|zsto] A7], 2tre, ol =57], denld,



582/ gt A4 P R

SP] (Foideh, Ak eEHpo), A, WAL, 7hA

dIIAl, A7IAEH, A4 7o tigt 5 127049 =
& e skl
AAS ZA

AYE A HEoR ok At sl A, oFd
AAE AR R, 24 R, HAY AL FE), 7R 55 Y
7HIQ) &= AF RlE, BHEA AH o 9 ws o
i AR FIIRE AARe] A 2SIl B 2 A
ANE Thy SR E WA RSS AX2ERE 58 XY}
= ASR, MRl SR = Aue ouA R 5o =9
sk Ao FEegleh o= AR Wiws eeluet Aoy
217 e 2Rl 2AF AE'9F 1 9) Al-Hazzaa 519
A7-5 Ed= stof Aol 38 vk dHshs A4S
A AR, Aol 38 o) dFshs FE B A
= RSl AR IRt Aabe] e UHE/RE,

3

N

=, W FEEE Y Al Ao etk

otx{
-O

|5 ol A 7Rt 124 o9 obs B Aads
BgoR I YN AE Y A BE (Self
Administered Food Security Survey Module for Children
Ages 12 Years and Older)” 2 ARME-3}0] A& QLA LT} 4]
FBUHEE 2T S T4 BB F Ry
2 TAEo] glou], "L G r}Fo] AFEL
o] A1717] Aol Aol gl &Ale] Tk
#o] QI&UAY, “VHEo] T
T, AL 0lF B TS A
He] 4L A A S

fu

1=
HH
MHE

d

&S

olo}

A AP
sojo} YUY, "Gl FAle] 715l
FE3 £o| ¢lgl] ol
7, ALE GAle] hsol
§o17) whel] AAE AZ Hol YFUAY, A P
A19) o] FETE SAL A gholy] o] wjaLA]
B uA gre Ho] B, AL G
A Aol FE3E Eol ¢lgl] uo]
e Aol el W ek A ol
3l 7 Eep, “w gk, s i) g
SH AR F o 7 Asigon), K agep
of “wjul = agTPekm SR A9 2 =y ek

d

lo g

== A5

97HA] &3l tieh 29 gk B Bt SHes AE ¢
Aot AF EHETE FESHITE AT s 4
F B0 ol AZeiAE AL Ynlstet), 03 ‘=
< A5 4 (high food security)’, 1942 ‘1A 9] 4% ¢t
A (marginal food security)’o]| 3G FHo] A& AL+
(food security, FS)©. &2, 2~5%-2 ‘2 A& ol (low
food security)’, 6 ~ 952 ‘uj-Q- Lro AlZ oL (very low

213Z Bl (food insecurity,

Ayl that Aukael HrkE S8 7o) AAE A
(Mini Dietary Assessment, MDA)> S A23}9ic}. tjAA}
© 2T R, AL 2%y @3, cdudlz 2
2ok A, “AY A vk 2R, “Ads A Pk
(Rel S 32 5 & 7S Adstat 1071 23
% “Bi7loltt £ 0] Wol B ook, “Awo] B

© KR wol Bt Holtk, “AAkg o] SAo] AFE
o WS ush Bk, Sofo] A5y, Aol Ad, HASE

BE B Y2 U Sl S0l /e AA
o] Ho] & Aow Wkl
At 24 2 S

H o] B8 98 SPSS A4 2 (IBM SPSS
Statistics for Windows, Version 19.0, IBM corp., Armonk,
NY, USA)Z ARESIGITh A% EQH Aefoll o <+
AR 54 D NS 719 BAS 2P 98] WE

ol thslixl= 7tol Al
Fof tHeliA= =Ha
olgalich. BE 2o
ehiol, SRR ¢
ZHZ} (standard deviation, SD)Z A A3} T} A&
A Al T2 Zlol 4B AE BaE 5
olgelo] B HEBAR Lehh3l, 4

W 71 82 A3l GRS vAE 20g
o

A (Chi-square test), 91<
t7% (Independent t-test)S
HlE b WEE (n, %)%

3
Rl

=
Bl
© ZH] (Odds ratio, OR)2} 95% AlZ|H7F (95% Confidence
Interval, 95% CI)& UEFHSITE E3E Al E9HY =9}
e o7 2] BAS RS 8 SAZCR §
O)Rt WAL Q= AR UEhd HeES 236t ok
2 AE 3]YEA (Multiple logistic regression)2 A A| 5}
Sk mE B4 p<005E BAHOE §ofsithn
Bt




Journal of Nutrition and Health (J Nutr Health) 2018; 51(6): 580 ~ 589 / 583

2 1} 7HQL*F olghal SHT W& o Wakeu 974 o]

>

IZ S0E HEjof| ME QARSAHIeN Ed

AE B9 Ao whE FEAISHY EAo=, ¢ AE S0 HEfol o2 M@o ifol
LA, TR, ds A AFA = g &polzt AE B Aol wE AgE o
O, ol tigt TFRE (p<0.0001), “FARFERO] = cobF] AAF HH RIE (p= 0048) A A
(p=0.006)", ‘ohRe] W 52 (p=0019), oI 0.027), 7}F S& 43 (p=0002), ‘222 Bkt A4
L $E (p=0.002), 7HE W &3k Q= B2 4= o A (p=0.015y 4 §-2]F el Xpo]7}t QIlTh (Table 2).
(p<0.0001)" oA {-e]gt ZFo]7} QIGITE (Table 1). “&foll o} AAF AH Wi’ Y F 33 o] dFetha
gt WhS = FSwto] Fltoll Hla ©] =7 vebgith.  §H3 v]&o] FStolA fo4or v w9romn, 7k
A AL FARY] 4= 29 olsk, 3~4’0]  ZE HF & FSuto| Flto wlal t©f okt <Al AAb
2hil gk v]&o] FStoll A o E9kd BHH, 59 o] e FSwto| Fltol| Blsl oA dF 7|2 et s
O gt Hl g2 Flto| A o Eqlch K mo] j% FE A FoA AP B Hjgo] FoH o R o wdth AN
2 FS3to] FItoll vlal o =943, 7 W 298kl Qs B7he AAke] A& FSito] FItETt 87, ‘w9 &3/
E#9] 4% FSo| Fltof| vl3] 67} OIE‘P"L "o‘F, 7~8 EFolgkar ek vlgo] o &tk BkF AAL Sl

4

2 R
>,

39 o

Table 1. Demographic characteristics of fotal subjects by food insecurity status

Variable Fs” i Total p-value
(n=195) (n=519) (n=714)
Age 14,51 =1.77? 14.56 = 1.90 14,55 + 1.86 0.769
Sex
Boys 73 (37.4)" 234 (45.1) 307 (43.0) 0.075°
Girls 122 (62.6) 285 (54.9) 407 (57.0)
Grade
Lower 87 (44.6) 248 (47.8) 335 (46.9) 0.501
Upper 108 (55.4) 271 (52.2) 379 (53.1)
Hometown?
Vientiane capital 157 (80.5) 418 (80.5) 575 (80.5) 1.000
Others 38 (19.5) 101 (19.5) 139 (19.5)
Life satisfaction 6.75+1.77? 592 +1.88 6.15 = 1.89 <0.0001?
Number of siblings
<2 142 (72.8) 351 (67.6) 493 (69.0) 0.006
3~4 45 (23.1) 105 (20.2) 150 (21.0)
>5 8 (4.1) 63 (12.1) 71 (9.9)
Father education level”
<Piimary school 18 (15.4) 77 (25.8) 95 (22.9) 0.019
Secondary school 52 (44.4) 137 (46.0) 189 (45.5)
University/Postgraduate 47 (40.2) 84 (28.2) 131 (31.6)
Mother education level”
<Primary school 31 (24.0) 141 (41.5) 172 (36.7) 0.002
Secondary school 65 (50.4) 136 (40.0) 201 (42.9)
University/Postgraduate 33 (25.6) 63 (18.5) 96 (20.5)
ltem ownership?
Low (< 6) 16 (8.2) 109 (21.0) 125 (17.5) < 0.0001
Medium (7 ~ 8) 49 (25.1) 177 (34.1) 226 (31.7)
High =9) 130 (66.7) 233 (44.9) 363 (50.8)

1) FS, food security; FI, food insecurity 2) mean =SD  3) p-value from independent t-test  4) n (%) 5) p-value for chi-square test
by each variable  6) Hometown means the residence before entering school.  7) Due to missing data, total number is different,  8) ltem
ownership were categorized by household asset, including electricity, radio, tape recorder, television, telephone (mobile phone), car,
moftorcycle, bicycle, refrigerator, gas stove, electric stove, and flush foilet.
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Table 2. Dietary behavior of fotal subjects by food insecurity status

Variable Fs" A’ Total p-value
(n=195) (n=519) (n=714)

Frequency of meals a day
<3 27 (13.8)? 97 (18.7) 124 (17.4) 0.292%
>3 153 (78.5) 380 (73.2) 533 (74.6)
Iregular 15 (7.7) 42 (8.1) 57 (8.0)

Frequency of breakfast per week
<3 51 (26.2) 176 (33.9) 227 (31.8) 0.048
>3 144 (73.8) 343 (66.1) 487 (68.2)

Frequency of eating out
<3 158 (81.0) 442 (85.2) 600 (84.0) 0.207
>3 37 (19.0) 77 (14.8) 114 (16.0)

Eating lunch
Home 98 (50.3) 310 (59.7) 408 (57.1) 0.027
School restaurant 97 (49.7) 209 (40.3) 306 (42.9)

Processed beverages”
Low 88 (45.1) 301 (58.0) 389 (54.5) 0.002
High 107 (54.9) 218 (42.0) 325 (45.5)

Caffeine drinks®
Low 168 (86.2) 445 (85.7) 613 (85.9) 1.000
High 27 (13.8) 74 (14.3) 101 (14.1)

Intfake of supplements
Yes 37 (19.0) 82 (15.8) 119 (16.7) 0.312
No 158 (81.0) 437 (84.2) 595 (83.3)

Experience nutrition education
Yes 111 (56.9) 277 (53.4) 388 (54.3) 0.401
No 84 (43.1) 242 (46.6) 326 (45.7)

Self-rated diet”
Poor/Fair 73 (44.0) 254 (57.1) 327 (53.5) 0.015
Good 63 (38.0) 129 (29.0) 192 (31.4)
Very good/Excellent 30 (18.1) 62 (13.9) 92 (15.1)

1) FS, food securty; Fl, food insecurity  2) n (%) 3) p-value for chi-square fest by each variable  4) Processed beverages contain carbonated
soft drinks and sports drinks.  5) Caffeine drinks confain coffee and energy drinks.  6) Due to missing data, total number is different.

Table 3. The score of MDA index" of fotal subjects by food insecurity status

Variable Fs? R fotal p-value
(n=19%) (n=519) (n=714)
1. Drink milk or eat dairy products more than one time 3.32 = 1.09Y 294 +1.03 3.04 = 1.06 < 0.0001%
every day
2. Eat medat, fish, egg, bean, or tofu 3 ~ 4 times every day 3.27 = 1.00 3.19 = 1.00 3.21 = 1.00 0.312
3. Eat vegetables every meal 3.59 + 1.03 3.41 +0.98 3.46 = 1.00 0.030
4, Eat fruit or fruit juice every day 3.36 = 0.94 3.09 £0.91 3.16 =0.93 < 0.0001
5. Eat fried or stir-fied food more than one time every 2.78 +0.85 2.77 +0.94 2.77 = 0.91 0.856
other day®
6. Eat fatty meat more than one time every three days® 3.13 £ 0.95 3.20 + 0.96 3.18 + 0.96 0.377
7. Add extra table salt or sauce into food” 3.02 = 1.07 3.06=1.13 3.05+1.11 0.606
8. Eat three meals regularly every day 414 +1.05 3.72 +1.14 3.84+1.13 < 0.0001
9. Eat ice-cream, cake, snack, soda between meals 3.04 +1.10 3.20 = 1.07 3.15 +1.08 0.086
every day”
10. Eat a variety of foods (balanced diet) 3.74 = 0.99 3.28 +1.03 3.40 = 1.04 < 0.0001
Total 33.40 + 3.92 31.86 = 3.65 32.28 + 3.79 < 0.0001
1) Mini Diefary Assessment (MDA) index: 1 = never, 2 = rarely, 3 = sometimes, 4 = usually, 5 = always. Higher score means having better

diefary quality.  2) FS, food security; Fl, food insecurity  3) mean = SD  4) p-value from independent t-test  5) Reverse coding: 1 =
always, 2 = usually, 3 = sometimes, 4 = rarely, 5 = never
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Table 4. Logistic regression analysis correlating variobles with food
security among fotal subjects

OR (95% Cl) p value"

Life satisfaction 1.270 (1.160-1.390) < 0.0001
Number of siblings

>5 (reference) 1.00

3~4 3.375 (1.495-7.619) 0.003

<2 3.186 (1.488-6.819) 0.003
Father education level?

<Primary school (reference) 1.00

Secondary school 1.624 (0.887-2.971) 0.116

University/Postgraduate 2.394 (1.281-4.472) 0.006
Mother education level?

<Primary school (reference) 1.00

Secondary school 2.174 (1.334-3.543) 0.002

University/Postgraduate 2.382 (1.343-4.226) 0.003
[tem ownership

Low (<) (reference) 1.00

Medium (7~8) 1.886 (1.022-3.480) 0.042

High (=9) 3.801 (2.156-6.700) < 0.0001
Frequency of breakfast per week

< 3 (reference) 1.00

>3 1.449 (1.003-2.092) 0.048
Eating lunch

Home (reference) 1.00

School restaurant 1.468 (1.054-2.044) 0.023
Processed beverage

Low (reference) 1.00

High 1.679 (1.205-2.339) 0.002
Self-rated diet”

Poor/Fair (reference) 1.00

Good 1.699 (1.141-2.530) 0.009

Very good/Excellent 1.684 (1.013-2.797) 0.044
MDA score 1.118 (1.068-1.170) < 0.0001

1) p-value from logistic regression
number is different.

2) Due to missing data, totfal

Table 5. Logistic regression analysis correlating variables with high
level of processed beverage consumption among total subjects

OR (95% Cl) p-value”

Life satisfaction 1.092 (1.009-1.182) 0.028
[temn ownership

Low (<) (reference) 1.00

Medium (7-8) 1.145 (0.734-1.788) 0.550

High (>9) 1.526 (1.009-2.308) 0.045
Frequency of eating out

< 3 (reference) 1.00

>3 2.351 (1.555-3.5656) < 0.0001
Eating lunch

Home (reference) 1.00

School restaurant 1.505 (1.117-2.029) 0.007
Caffeine drink

Low (reference) 1.00

High 5.025 (3.072-8.221) < 0.0001
Food insecurity status

Food insecurity (reference) 1.00

Food security 1.679 (1.205-2.339) 0.002

1) p-value from logistic regression
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Table 6. Multiple logistic regression analysis correlating food insecurity status with high level of processed beverage consumption among
total subjects

Fs" Y p-value?
OR (95% Cl)
Crude model 1.679 (1.205-2.339) 1.00 (reference) 0.002
Adjusted model” 1.544 (1.078-2.213) 1.00 (reference) 0.018

1) FS, food security; Fl, food insecurity  2) p-value from multiple logistic regression  3) Variables included in the adjusted model were
life satisfaction, item ownership, frequency of eating out, eating lunch, caffeine drink.
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