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HIEU QUA CUA BO SUNG BANH TANG CUONG VI
CHAT DEN TINH TRANG VI CHAT DINH DUONG
CUA TRE 6-9 TUOI 02 TRU’ONG TIEU HOC TAI

HUYEN CO PO, THANH PHO CAN THO

Lé Vin Khoa', Lé Bach Mai?, Pham Thi Tam3, Nguyén Hitu Chinh?
Nguyén Mai Phuong’

Muc tiéu: Danh gia hiéu qua bd sung banh ting cuong vi chit dén tinh trang vi chat dinh
dudng dinh dudng cua tré 6 — 9 tudi & 2 trudng tiéu hoc tai huyén Co Do, thanh phd Can Tho.

Phwong phap: Nghién ctru can thiép cong dong c6 nhom ddi ching, mu doi va danh gia
trudc — sau can thiép trén 370 tré 6 — 9 tudi tai huyén CO Do, thanh phé Can Tho nam 2012
—2013. Tat ca ngudi nghién ciru va ddi tuong tham gia nghién ctru khong biét loai banh nao
duogc tang cudng vi chat cho dén khi phén tich xong s6 1iéu.Cac tré tham gia nghién ctru trong
6 thang dugc chia 1am 2 nhom: nhom I: 185 tré an banh duoc ting cudng vi chat (gém: vitamin
A, vitamin D, kém, iode va canxi), nhom II: 185 tré an banh khong duoc tang cuong vi chét.
Toan bo tré dugc tay giun 1 liéu duy nhat bang Albendazol 400mg; diéu tra tiéu thu thyc pham
24 gi® qua cua tré va xét nghi€m sinh hoa 14n mdt (T0). Mdi tré duge nhan mot chiée banh mdi
ngdy x 5 ngay/tudn. Sau 6 thang (T6) s& diéu tra lai tiéu thu thuc phim 24 gid qua cla tré va xét
nghiém sinh hoa 1an 2. Piém nguong danh gia cac chi sé sinh héa: nong d6 Hb < 115 g/L;
vitamin D huyét thanh < 50ng/mL; canxi toan phan dudi 2,1 mmol/L (84mg/L); ferritin huyét
thanh < 15 pg/L; trung vi iode niéu < 10 pg/dl. Két qua: Sau 6 thang can thiép, c6 su ting co
¥ nghia thong vé vé ndng do Vitamin D trung binh; Nong d6 Canxi huyét thanh trung binh va
Trung vi iod niéu gitra nhém I so v6i nhom II (p<0,05). Két ludn: Can thiép bang banh ting
cuong vi chat (vitamin A, vitamin D, k&m, iode va canxi) 1a giai phap c6 hiéu qua di véi cai
thién tinh trang vi chat dinh dudng & hoc sinh 2 truong tiéu hoc huyén Co D6, thanh phd Can
Tho, Viét Nam.

Tix khéa: Vi chat dinh dwong, hiéu qua, tang cuong vi chat, hoc sinh tiéu hoc, Co do, Can Tho.

L. DAT VAN DE UNICEF va WHO dén nam 2015 toan

Suy dinh dudng (SDD), thiéu vi chét thé gidi van con khoang 1573 triéu
dinh dudng & tré em 1a nhirng van dé c6 tré em dudi 5 tudi bi thap coi (trong
¥ nghia sitc khoé cong dong déang quan do 154,4 tricu tré em & cac nudc dang
tam ¢ nhiéu nudce dang phat trién. Theo phat trién), 96,9 triéu tré bi nhe can (¢
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cac nudc dang phat trién 1a 95,8 triéu)
va nam 2016 c6 51,7 triéu tré bi gﬁy
com (& cac nudc dang phat trién 1a 50,7
triéu) [1]. Bén canh d6, SDD ¢ ltra tudi
tiéu hoc va tién day thi ciing c6 anh
hudng khong nho dén ting trudng cua
tré trong giai doan day thi tiép do, nhat
1a vé& chiéu cao.Theo Akoto Osei va
cong sy (CS) nam 2010, ti 1& thap coi
14 56,1%, nhe can 1a 60,9% va gay com
1a 12,2% trén hoc sinh 20 truong tiéu
hoc cong 1ap ving Himalaya & An Do
[2]. Theo tong diéu tra dinh dudng nam
2009 — 2010 cua Vién Dinh dudng, ti 1€
suy dinh dudng nhe cén cua tré¢ 5 — 10
tudi 1a 24,2%, thap coi 1a 23,4% va giy
com la 16,8% [3].

T6 chic Y té thé gigi (WHO) va
UNICEF da khuyén co bo sung vi chét
dinh dudng nén 1a mot giai phap can
thiét trong phong chdng suy dinh dudng
tré em.

Tai Viét Nam, viéc tang cuong vi chét
dinh dudng vao thuc phdm ciing di va
dang dugc coi 1a mdt gidi phap dem lai
hiéu qua tich cuc va bén ving nham
thanh toan thiéu hut cac vi chit dinh
dudng, gop phan cai thién tinh trang
dinh dudng tré em ¢ nudce ta. Tuy nhién,
nhing sb liéu nghién ctru vé SDD va
tang cudng vi chat dinh dudng phan 16n
tap trung & ba me mang thai va tré em
dudi 5 tudi, boi day 1a giai doan phat
trién rit quan trong cia tré, nhat 13 trong
1000 ngay dau doi. Cac sb liéu ¢ lta
tudi hoc dudng va tién ddy thi & nudc
ta con kha khiém tén. Viéc nghién ciru
céc giai phap can thiép nhdm cai thién
tinh trang dinh dudng va vi chit dinh
dudng cho tré em & lira tudi nay ciing 1a
rat can thiét gitp tré chuan bi budc vao
giai doan phat trién nhanh vé can nang,

chiéu cao va day thi sau do.

Nghién ctru ndy nham danh gia hiéu qua
b6 sung banh ting cudng vi chat dén viéc
cai thién tinh trang vi chat dinh dudng
& tré 6 — 9 tudi clia 2 trudng tiéu hoc tai
huyén Co D6, thanh phé Can Tho.

I1. POI TUQONG VA PHUONG PHAP
Thiét ké nghién ctru: Nghién ctru can
thiép cong dong c6 nhom dbi ching, mu
do1 va danh gid trude — sau can thiép.
Poi twong: Tré trong do tudi 6 — 9
tudi tai thoi diém diéu tra; dang hoc tai
cac truong tiéu hoc trong huyén Co Do;
duogc su dong ¥ cia cha me tré; khong
mic cac bénh man tinh, di tat hodc
nhiém tring cdp nang; trong thoi gian
nghién ctu, cac ddi twong khong sir
dung cac thudc hodc cac ché pham co
chira cac vi chét dinh dudng (nhu vita-
min A, vitamin D, ké€m, Iod, Canxi) va
khong tham gia cac nghién cilru can thiép
khac trong vong 6 thang trudc nghién
clru nay.
C& miu: Ap dung cong thic cho su
khéc biét gia tri trung binh gitra 2 nhoém
nghién ctru khi két thuc can thiép:[4]

n = Z%@p) X 20>
A2

Trong do:
- n 12 ¢& mau ctia mdi nhom, Z(a,B) : do
chinh x4c théng ké va lyc mau thong ké
mong mudn
- 6 1a d6 léch chuan, A 14 su khac biét
mong mudn ciia 2 gia tri gitta 2 nhém
nghién ctru
- Chon a = 0,05 va B = 0,2; tinh duoc
Z2(a,B)=17,9.
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Theo nghién ctru trude ctia Tran Thay
Nga va CS khi udc tinh su khac bi¢t
cudi can thiép vé trung vi iode ni¢u
trén hoc sinh 6 — 8 tudi ¢ ving nong
thon Dong bang song Hong Viét Nam:
c=141vaA=39;chona=0,1vap=
0,2 thi Z2(a,B) = 6,2; tinh dugc n = 162
tré & mdi nhom; du phong 10 — 15%
tré bo cudc trong thoi gian can thiép
nén chon 190 tré & mdi nhom; va khi
ude tinh su khac biét cudi can thiép vé
ndng do Retinol huyét thanh : ¢ = 0,24
va A =0,08; chon a =0,1 va p=0,2
thi Z2(a,B) = 6,2; tinh dugc n =112 tré
& mdi nhom [5]. Theo Nguyén Xuan
Ninh va cong sy khi udc tinh sy khac
biét cudi can thiép vé néng do vitamin
D huyét thanh trén hoc sinh tiéu hoc
[6]: 6 =6,4 va A= 4,6 (ng/ml); chon a
=0,05va p=0,2 thi Z2(a,p) =7,9; tinh
dugc n=31 tré & mdi nhoém. Pia diém:
huyén C& Do, Thanh phd Can Tho

Ciach chon miu: Tai mdi truong tiéu
hoc chon ngéu nhién 190 hoc sinh 6 —
9 tudi bang ham Random va Rank cta
Excel dua trén danh sach toan bo hoc
sinh cta nha truong. Thyc té nghién

ctru duoc tién hanh & 186 tré cta truong
Co do 2, 184 tré cua truong Bong hiép
1 (téng cong 370 tré chia ngau nhién
thanh 2 nhém I va nhém II, mdi nhom
185 tré). Cac tré & nhom I va Il sé vao
cac phong an banh khac nhau hang ngay
trude khi tré ra choi.

Nguyén vat liéu, cong cu va cac chi
tiéu nghién ciru

Banh dugc san xuit boi Cong ty BEL
cua Phap dat tai tinh Binh Duong, dong
61 giéng nhau va ma hoa dai dién cho
2 nhém nghién ctru va chi dugc giai ma
sau khi hoan thanh viéc phan tich sb
liéu. Toan bo tré duoc tay giun 1 lidu
duy nhét Albendazol 400mg; diéu tra
tiéu thu thuc pham 24 gid qua cua tré
va xét nghiém sinh héa 1an mot (TO0).
MBOi tré trong mdi nhoém sé dugce nhan
mot chiée banh 35g mdi ngay x 5 ngay/
tuan (Hai loai banh c6 cung muc ning
lugng, chi khac nhau & thanh phan
cac vi chat). Sau 6 thang (T6), cac ddi
tuong dugc diéu tra lai vé tiéu thu thuc
pham 24 gid qua va xét nghiém sinh
hoa lan 2.

Bdng 1. Thanh phén Vitamin va khodng chit trong bianh

Trong mdi 100g

Tinh cho mirc tiéu thu hang ngay

STT Thanh phin PVT

Mikc dip vng nhu cau hang ngay

Trung binh — Gidi han ciia 35g san pham (% RNI)
1 Vitamin A ug 120 90 - 150 5
2 Vitamin D3 ug 7,1 5-9 50
3 Kém Mg 2,25 1,7-29 5
4 Iod ug 22,5 17 -28 5
5 Canxi Mg 500 375 -625 22

Tinh theo khuyén nghi nhu cau dinh dwéng hang ngay RNI danh cho lita tui 6 — 12 tudi.
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- Tudi cta hoc sinh: dugc tinh toan
dya vao ngay sinh ctia hoc sinh (gidy
khai sinh, hoc ba, phong véan) va ngay
diéu tra bang phan mém WHO Anthro
Plus 2006.

- Hoi ghi khau phan trong 24 gio qua
cia tré dé dam bao cac nhom khong
qué khéc biét vé khau phan trude khi
bat dau nghién ciru (phong van theo
mau phiéu).

- Piém ngudng danh gia cac chi sd
sinh hoa:: nong do Hb < 115 g/L; Vita-
min D huyét thanh < 50ng/mL; canxi
toan phan dudi 2,1 mmol/L (84mg/L);
Ferritin huyét thanh < 15 pg/L; trung
vi iod niéu < 10 pg/dl.

Phén tich s6 liéu: St dung phan mém
Excel 2013 dé nhap s6 liéu, phﬁn mém
STATA 14 (StataCorp - Texas 77845
USA) dé phan tich s6 liéu. St dung test
¥2 dé so sanh 2 ty 1&; sir dung test t dé

so sanh 2 gid tri trung binh, mirc y nghia
thong ké duoc thiét 1ap khi p< 0,05.
Pao dirc nghién ctru: Dé tai da dugc
Hoi dong Y duc ctua Vién Dinh dudng
thong qua.

II. KET QUA

Bit dau nghién ctru can thiép, tai thoi
diém TO ¢6 370 hoc sinh tir 6 — 9 tudi
duoc chon chia lam 2 nhom: nhém I
co 185 tré (an banh c6 tdng cuong vi
chat) va nhom II ¢6 185 tré (an banh
khong ting cuong vi chat). Két thic
6 thang, tai thoi diém T6 c6 mot sd
tré khong dugc dua vao théng ké do
vang, do khong tiép tuc tham gia sau
diéu tra ban dau hoic khong an du sb
lugng banh theo qui dinh: nhom I con
176 tré (an banh c6 ting cudng vi cht)
va nhom II con 178 tré (an banh khong
tang cuong vi chat).

Bing 2. Diic diém tudi va gidi ciia tré tai thoi diém bit diu can thiép (T0)

o Nhom [ Nhom II
Cac chi 50 P
(n=185) (n=185)
Thang tudi (TB+SD) 91+12,5 91,7412,4 >0,05*
B Nam 1(%) 95(51,35) 102(55,14)
Gi61 tinh >(),05%*
Nit (%) 90(48,65) 83(44,36)

* t-test; ** y2 test

Béng 2 cho thay thang tudi trung binh
va ti 1€ nam nit cua cac nhom khi bat
dau nghién ctru. Theo d6 thang tudi
trung binh cuia Nhom 114 91412,5 thang,
nhom I11a 91,7+12,4 thang va khong co

su khac biét vé thang tudi gitra 2 nhom
khi bat ddu can thiép (p>0,05). Tuong
tu cling khong co sy khac biét vé gidi
tinh cua 2 nhoém nghién ctru (p>0,05).
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Bdng 3: Tinh can doi khdu phén ciia hoc sinh truée can thigp

Thanh phén Nhoém I Nhoém 11
Ty 1& Pdv/Pts (%) 56 57
Ty 1¢ Ldv/Lts (%) 54 57
TyleP:L:G 17,1 :17,3:65,6 17 : 17 : 66
Ca/P 0,53 0,51
Béng 3 cho thiy tinh can d6i khau phan glucid) va ti s6 canxi/phosphor. Ngoai
cua hoc sinh trude can thiép: bao gom ti ra, cac gid tri vé ning luong, protein,
1€ protein dong vat/protein tong so; ti 1¢ lipid, glucid, céc vitamin va khoang
lipid dong vat/lipid tong so; ti 1€ cua cac chat qua phan tich cling khong co su
chat sinh nang lugng (protein, lipid va khac biét gitra cac nhom trude can thiép.

Bdng 4. Dac diém mt so chi so sinh hoa cua cac nhom tai thoi diem T0

) Nhom I Nhom I1 Total P
Céc chi so ANOVA
(n=185) (n=185) (n=370) rost

Hb (2/L) 130,3+13,6 130,5+12,7 130,4+13,1 0,05
Retinol huyét thanh 2.5+1.4 2.4+0.9 25412 >0.05
(umol/L)

Vitamin D (nmol/L) 70,8212 72,6£27.9 71,7424 .8 0,05
Tod niéu (ug/dL) 6.9+4.6 6,8+4.9 6.9+4.8 0,05
Canxi (mg/L) 102,2+17.3 99+16,3 100,6+16.8 0,05

Bing 5. Hi¢u qud déi vdi nong dp vitamin D huyét thanh

Thoi diém Nhém I Nhém 11 P

Vitamin D huyét thanh trung binh (X+SD) nmol/L

To (n=160/166) 70,81+£21,18 72,61+£27,94 0,513 ¢
T (n=160/166) 85,2+26,87 78,11+45,05 0,087 2
Te-To 14,4+22,08 5,5+31,82 0,004

¢ t-test
Béng 5 cho thdy hiéu qua trong thay ddi nong d6 vitamin D giita nhom I va nhém II sau
6 thang can thi¢p: khac biét c6 y nghia thong ké (p<0,05).
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Bing 6. Hi¢u qud déi véi nong dp canxi huyét thanh

2 Nhém I Nhom 1T
Thoi diém P
(n=185) (n=185)
Canxi trung binh (X£SD) mg/L
To (n=140/142) 102,18+17,28 98,97£16,26 0,109 °
Te (n=140/142) 106,12+18,68 99,06+13,55 0,000 *
Te-To 3,94+15,03 0,09+10,99 0,015

¢ t-test

Béng 6 cho thay sy tang vé ndng dd Canxi huyét thanh trung binh sau 6 thang can thiép
c6 y nghia thong ké gitra nhém I va nhém II (p<0,05).

Bing 7. Hiéu qua déi véi Trung vi iod nigu

. Nhom I Nhom II
Thoi diém P
(n=185) (n=185)
Trung vi lod niéu (median (p25,p75)) pg/dL °
To(n=176/178)  595(3,2:10,1) 565 (3.8:8.9) 0,582
_ 9,2 (6,75 ; )
Ts (n = 160/173) 1145, 6.4 (3,6:114) 0,000
Te-To 2.4 (0,4:485)  0,1(-2,7:3) 0,000

b Wilcoxon ranksum test (Mann-Whitney U test)

Bang 7 cho thay su ting vé Trung vi iod niéu sau 6 thang can thiép c6 ¥ nghia thong ké

gitta nhom I va nhom II (p<0,05).

BAN LUAN

Trong nghién ctru cua ching t6i, su
tang vé nong do Vitamin D sau 6 thang
can thiép c6 y nghia thong ké gitra nhom
I va nhém 1T (p<0,05).

Nong d¢ Canxi huyét thanh trung binh
sau 6 thang can thi¢p trong nghién ctru
ctia chung t6i ting c6 ¥ nghia théng ké
gitta nhom I va nhom 11 (p<0,05).

Trong nghién ctru nay, sy ting vé

Trung vi i0od ni€u sau 6 thang can thiép
c6 y nghia gita nhom I va nhom II
(p<0,05).

Qua céc két qua thu dugc, co thé noi
hiéu qua can thiép vi chat dinh dudng
trong nghién ctu cia ching toi ciing
kha twong dong véi cac nghién ctu ¢
Viét Nam cling nhu mot s6 nudc trén
thé gidi vé bo sung hodc ting cuong vi
chét hodc da vi chit. Nghién ctru cua
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chung t6i da bd sung cac vi chat gdm:
vitamin A, vitamin D, canxi, kém va
Tode. Trong d6 cho thiy su cai thién c6
¥ nghia d6i v6i vitamin D, canxi va iod
ni¢u.

O Viét Nam, theo Tran Thuy Nga va
CS (2009), cac vi chit dugc ting cuong
bao gém: sat, kém, iode va vitamin A;
sau 4 thang can thi¢p, nhom dugc can
thiép c6 su cai thién co ¥ nghia vé ndng
d6 Hb; ferritin huyét thanh, sit du trir;
k&m huyét thanh, retinol huyét thanh va
iode ni¢u. Méac du thoi gian can thiép la
4 thang nhung két qua cho thiy su cai
thién rd tinh trang thiéu vi chat. Nghién
ciru cua chung t6i c6 md hinh tuong
tu, nhung thoi gian can thi€p dai hon
1a 6 thang. Két qua cua chung t6i cling
cho thiy cai thién 1 vé tinh trang thiéu
iode, thiéu vitamin D; con céac vi chét
khac chua twong dong co thé do lidu
luong, thoi gian cua céac vi chat duge
dua vao nghién ctru [5]. Theo Nguyén
Xuan Ninh va CS (2014); sau 4 thang
can thiép, néng do vitamin D cua nhom
duogc bd sung D2 (26,1+6,4ng/ml) ciing
cao hon c6 y nghia (p<0,001) so voi
nhom chimg (21,543,5ng/ml). Ty 1¢
thiéu va thap vitamin D cua nhom can
thiép (22,6% va 7,5%) ciing thap hon
c6 y nghia so vdi nhoém chung (59,8%
va 19,9%) [6].

Trén thé gidi, theo Sunil Sazawal va
CS cong bd nam 2013, Sau 1 nim can
thi€p cac vi chit gém: sat, kém, iode va
vitamin A; két qua cho thiy c6 su khac
biét c6 ¥ nghia thong ké vé nong d6 Hb
(mean difference: 1,5; 95% CI: 0,4-2,5;
p = 0,006), Retinol gan protein (mean
diff: 0,05; 95% CI: 0,002-0,09; p=10,04)
va muc iode (mean difference: 39,87,
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95% CI: 20,39-59,35; p < 0,001) [7].
Theo Adams Alayne M. va CS cong bd
nam 2017 trong nghién ctru "Tac dong
cua banh bich quy duogc ting cuong
vi chét dén thiéu vi chit trén hoc sinh
tiéu hoc ¢ Bangladesh". Két qua sau
14 thang can thiép cho thay c6 su thay
d6i co y nghia théng ké ddi voi nong
do trung binh cua sat, acid folic, vita-
min B12, retinol va vitamin D. Ngoai
ra mirc do thiéu méau va thiéu vitamin D
cling giam c6 y nghia thong ké [8].

Két qua tir nhidu nghién ctru di dugc
cong bd cho thiy rang bo sung va ting
cuong da vi chit cho tré em lira tudi tiéu
hoc véi thoi gian can thiép tir 4 cho dén
14 thang that sy c¢6 hi€u qua trong viéc
cai thién cdc chi s6 sinh héa va ti 1€ thiéu
vi chat dinh dudng & nhidu mirc do khac
nhau. Va két qua tir nghién ctru ndy gop
thém rang ting cudng vi chit vao thuc
pham 1a mot trong nhitng giai phap hiéu
qua, kha thi gép phan giai quyét "nan
d6i tiém an" mot cach bén viing.

III. KET LUAN

St dung banh sita dugc tang cuong
céc vi chat dinh dudng ((vitamin A, vi-
tamin D, kém, iode va canxi) trong 6
thang co6 tac dung cai thién tinh trang
vi chit dinh dudng (ting ham lugng
vitamin D, canxi huyét thanh va ting
ham lugng trung vi iode ni¢u) & hoc
sinh 2 trudng tiéu hoc huyén Co Do,
thanh phd Can Tho, Viét Nam.
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Summary
IMPACT OF MILK-CAKE FORTIFICATION ON MICRO
NUTRIENT STATUS OF CHILDREN FROM 6 —9 YEARS OLD IN 2
PRIMARY SCHOOLS AT CO DO DISTRICT, CAN THO CITY

Objective: Evaluate the impact of milk-cake fortification on micro - nutrient status
of children from 6 — 9 years old in 2 primary school at Co Do district, Can Tho city.
Methods: A randomized, double-blind, placebo controlled trial was conducted among
370 primary school children, aged 6-9 years old, in 2 primary school at Co Do district,
Can Tho city, Viet Nam (2012 — 2013). All of the participants joined in the study had not
known which milk-cake fortified the nutrients until the statistics analyzed. All of them
were divided into 2 groups: I (185) ate milk-cake with muti-micronutrient fortification
and II (185) ate milk-cake without muti-micronutrient fortification. The multi-micronu-
trient were fortified in milk-cake including vitamin A, vitamin D, zinc, iode and calcium.
Each of them was received a milk-cake everyday x 5 days/week. All of the children were
dewormed by Albendazole 400 mg at baseline; the 24-hour recall of amount of foods
consumed, blood and urine samples were collected from all children at baseline (TO)
and the end point (T6). The cut-off to evaluate micro — nutrient deficiency: Hb concen-
tration < 115 g/L; serum Vitamin D < 50ng/mL; total calcium < 2,1 mmol/L (84mg/L);
urinary iodine concentration < 10 pg/dL. Results: After 6 months, the serum Vitamin D
of group I (milk-cake with multi-micronutrient fortification) increased significantly than
group II (milk-cake without multi-micronutrient fortification) with p<0,05. The average
total calcium of group I increased significantly than group II (p<0,05). The median uri-
nary iodine of group I increased significantly than group II (p<0,05)

Conclusions: Multi-micronutrient fortification of milk-cake (including vitamin A, vi-
tamin D, zinc, iode and calcium) is an effective strategy to improve the micro - nutrient
status of children from 6 — 9 years old in 2 primary schools at Co Do district, Can Tho
city, Viet Nam.

Keywords: Micro - nutrients, impact, effective, multi-micronutrient fortification, pri-
mary school children, Co Do district, Can Tho.
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