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Abstract

The under-five mortality rate (U5MR) is an important indicator of public health development and social well-
being. This study examines the socioeconomic factors influencing USMR worldwide. It uses 2022 data from the
World Bank Database, compiled from official estimates produced by the United Nations Inter-agency Group for
Child Mortality Estimation. The dataset comprises cross-sectional observations from 217 countries. An ordinary
least squares (OLS) regression model was employed for estimation. The empirical results indicate that immunization
coverage, access to basic sanitation services, and the prevalence of anemia among women have statistically
significant effects on USMR. Specifically, a one-percentage-point increase in immunization coverage or access to
basic sanitation services is associated with a decrease in USMR of 0.290 and 0.303 percentage points, respectively.
Conversely, anemia among women constitutes a major risk factor: a one-percentage-point increase in its prevalence
is associated with a 0.560-percentage-point increase in USMR. Factors such as gross domestic product per capita
and food insecurity do not exhibit statistically significant effects. Geographically, North America records a higher
U5MR than East Asia and the Pacific at the 10% significance level, whereas no significant differences are observed for
the other regions. These findings highlight the importance of prioritizing preventive healthcare policies, improving
sanitation infrastructure, and strengthening comprehensive maternal healthcare.
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1.Dat van dé

Viéc giam thiéu ty 1& ti vong & tré duéi 5 tudi (under-five mortality rate - USMR) la mét van dé dugc
cac nha hoach dinh chinh sach trén toan cau quan tam béi day la thudc do toan dién phan anh tinh
trang y t€, muc dé phat trién va diéu kién xa hoi ciia mot quéc gia. Trong khi ty 1€ ti vong & tré so sinh
chi phan anh cac ca tir vong trong nam dau dai va thudng chiu tac dong bai qua trinh cham séc tién
san, diéu kién sinh n& va stic khoe so sinh giai doan dau, thi ty lé tr vong & tré dudi 5 tudi con phan anh
cac yéu td tac dong dén tré sau giai doan sd sinh, chdng han nhu dinh duéng, muc d6 bao phu tiém
chuing, diéu kién vé sinh, cac bénh truyén nhiém va kha nang ti€p can vdi viéc cham soc stc khoe lién
tuc. Do d6, USMR bao ham ca nhiing rui ro trong giai doan dau dai lan cac tac dong vé moi trudng va
kinh té - xa hoi xuat hién trong nhiing nam dau tudi tha.

Viéc tim hiéu cac yéu t6 anh hudng dén ty lé ti vong & tré em gilip cac chinh phi phat hién ra su
bat binh déng giita cac khu vuc hodc cac nhéom dan cu, thiét ké nhiting can thiép c6 muc tiéu nham giai
quyét céc ca tl vong c6 thé phong ngira dugc, déng thai danh gia hiéu qua cda cac chinh sach y té va
xa hoi. Tu b6i canh dé, nghién ctu nay tap trung tra I6i cau hoi : Dau la nhiing yéu t6 kinh té - xa hoi
anh huéng dén ty lé tirvong & tré dudi 5 tudi tai cac khu vuc trén thé gii? Nghién clru st dung phuong
phap bién cong cu la ty 1& hoan thanh tiéu hoc ctia nit gidi lam dai dién cho ty Ié sinh. K&t quéa nghién
ctiu cho thay, khi loai bé yéu t6 noi sinh, tinh trang mat an ninh luong thuc néi lén 1a yéu t6 tac dong
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dén ty lé tirvong cé y nghia théng ké. Dang chuy, cac yéu to y té nhu ty lé tiém ching hay diéu kién vé
sinh khéng con cho thay y nghia thong ké trong mé hinh nay.

2.Téng quan tai liéu

C6 nhiéu nghién ctu trén thé gidi da tim hiéu vé cac yéu t6 anh hudng dén ty lé ti vong cua tré em
dudi 5 tudi. Gakidou va cong su (2010) phan tich dit liéu cia 175 qudc gia va phat hién ra rang su gia tang
trinh d6 hoc van clia phu nit trong dé tudi sinh san la yéu té quan trong déng gép vao su sut giam ty &
tl vong & tré dudi 5 tudi. K&t qua nhan manh viéc hoan thanh nén tang gido duc co ban (nhu tiéu hoc)
giup phu nit tang quyén tu chl va cai thién nhan thiic vé viéc gian cach sinh ng, ciing ¢6 tinh hop 1é ctia
hoc van nhu mét bién ngoai sinh. Trong khi dé, nghién ctu ctia Black va cdng su (2008) két luan rang tinh
trang suy dinh duéng va thiéu hut luong thuc la nguyén nhan nén lién quan dén hon mét phan ba téng
sO ca tir vong & tré em. Phat hién nay chi ra rang khi mat an ninh luong thuc khong dugc giai quyét, cac
rao can vé mién dich sé bi pha v, lam tram trong thém muic dé nguy hiém clia cac bénh truyén nhiém.
Trudc dé, Pelletier va cong su (1995) diéu tra tac ddng clia tinh trang thiéu hut dinh duéng & miic d6 nhe
dén trung binh déi véi ty lé tir vong & tré em trén 53 quéc gia dang phat trién. K&t qua cho thay tinh trang
suy dinh duéng c6 tac ddng manh mé hon nhiéu dén ty 1é ti vong & tré em so véi nhing danh gia thong
thudng, déng thai ggi y rang cac chién lugc chi tap trung vao viéc sang loc va diéu tri cho tré suy dinh
duéng nghiém trong sé mang lai rat it hiéu qua trong viéc giai quyét tac dong nay.

Mac du cé nhiéu nghién ctu trén thé gidi vé chu dé nay, cac két luan khong hoan toan thong nhat
va st dung s6 liéu ci. Diéu nay dat ra yéu cau vé mot nghién ciu toan dién han va st dung sé liéu mai
hon vé ty 1é tir vong cla tré dudi 5 tudi tai cac qudc gia trén thé gisi.

3. Phuong phap nghién ctiu

Nghién cttu st dung s6 liéu tur co s& dit liéu ctia Ngan hang Thé gidi (World Bank Database) nam
2022, dugc téng hgp tir bdo cao chinh thic cia Nhdm Lién co quan Lién Hop Quéc vé Udc tinh Tirvong
Tré em. B0 s6 liéu bao gém dit liéu cat ngang clia 217 qudc gia trén thé gidi, véi mdi qudc gia la mot
quan sat. Trong mé hinh ca s8, nghién ctu st dung phuong phap binh phuong téi thiéu thong thudng
(OLS) dé udc lugng tac dong cla cac bién sé kinh té - xa hoi va khu vuc dia ly.

Bi€n phu thudc trong mé hinh la ty | ti vong cla tré duéi 5 tudi (mortality). Ty 1é dugc tinh béng ty
lé tré em trong dan sé tir vong trudc khi dat 5 tudi.

Cac bién doc lap dugc dua vao mo hinh bao gém: GDP dau ngudi (In_gdppc), ty 1é tiém ching (im-
munization), diéu kién vé sinh (sanitation), chiing thi€u mau & phu nir trong d6 tudi sinh san (anemia),
tinh trang mat an ninh luong thuc (foodinsec), khu vuc dia ly (region).

GDP binh quan ddu nqudi (GDP per capita) |a cap gia tri téng sdn pham qudc ndi (GDP), dugc quy dbi
theo ngang gia stic mua (PPP). Bién nay dugc lay logarit tu nhién dé thu hep khoang cach dir liéu. Ty /é
tiém chung (immunization) do ludng ty 1& phan tram tré em tir 12-23 thang tudi da duoc tiém véc-xin
DPT trudc 12 thang tudi hodc tai bat ky thai diém nao trudc cudc khao sat. Diéu kién vé sinh (sanitation)
do ludng ty 1é phan tram ngudi dan st dung it nhat mét dich vu vé sinh co ban, tdc la cac cong trinh vé
sinh dugc cai thién va khéng dung chung véi cac hé gia dinh khac. Ching thiéu mdu & phu nir trong do
tudi sinh san (anemia) dugc do bang ty 1é mac chiing thiéu mau & phu ni trong d6 tudi sinh san, tuc la
ty 1é phu nt khdng mang thai c6 ndbng d6 hemoglobin dudi 12 g/dL va phu nit mang thai c6 néng d6
hemoglobin duéi 11 g/dL. Tinh trang mdt an ninh luong thuc (foodinsec) la ty 1é phan tram ngudi dan
trong dan sé séng tai cac hé gia dinh dugc phan loai la mat an ninh luong thuc & muc d6 trung binh
hodc nghiém trong. M6t hé gia dinh bi phan loai la mat an ninh luong thuc & muc dé trung binh hoac
nghiém trong khi cé it nhat mét ngudi I6n trong hd bao céo rang, vao mét s6 thai diém trong nam, ho
phai tiéu thu ché dé an kém chat lugng va c6 thé budc phai gidm lugng thic an thudng ngay do thiéu
tién hodc cac nguén luc khac. Khu vuc dia ly (region) 1a bién dinh tinh thé hién khu vuc dia ly ctia quéc
gia. Phan loai khu vuc ctia Ngan hang Thé gidi bao gém: Déng A & Thai Binh Duang, Chau Au & Trung
A, My Latinh & Caribe, Trung D6ng & Béc Phi, Bdc My, Nam A, va Chau Phi can Sahara. Trong mé hinh
héi quy, khu vuc Déng A & Théi Binh Duang dugc chon lam nhém tham chiéu.
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M6 hinh hoi quy cé dang: Mortality = a0 + a1 In_gdppc + a2 immunization + a3 sanitation + a4
anemia + a5 foodinsec + a6 region + e.

Trong d¢, a0, a1, ..., a6 la cac tham s6 can udc lugng; e la sai s6 (error term).

Bén canh d6, ching t6i m& rong mo hinh bang cach thém bién giai thich ty 1& sinh (fertility) vi n6
dugc cho la c6 anh hudng dén ty lé ti vong cla tré em dudi 5 tudi. Ty 1& sinh la s6 lugng tré em sé dugc
sinh ra b&i mot ngudi phu nit néu cd dy séng dén hét do tudi sinh dé va sinh con theo ty Ié sinh dac
trung theo d6 tudi clia ndm cu thé d6. Tuy nhién, viéc dua ty & sinh vao mé hinh ty | tirvong & tré em
c6 thé gay ra hién tugng ndi sinh (endogeneity). Nguyén nhan la do mai quan hé hai chiéu gita ty &
sinh va ty & tré em tl& vong. Mét mat, viéc sinh nhiéu con (ty I sinh cao) khién cac gia dinh phai phan
b6 nguédn luc ctia minh cho cac con, nén thai gian va cham soc y t&€ ma mot tré em nhan dugc sé it hon,
chua ké dén viéc khoang cach gitia cac lan sinh con cia ngudi me sé dugc rat ngén; nhimng diéu nay
dan dén nguy co tirvong, va do do la ty |é tir vong, & tré em cao hon. Ngugc lai, cac gia dinh co ty l1é con
tlr vong cao lai c6 xu hudng sinh nhiéu con han véi hy vong mot sé dia tré sé séng sét dén tudi truéng
thanh, do d6 ty lé sinh cao hon. Diéu nay dan dén sai s6 (error term) trong mé hinh héi quy cé tuong
quan vdi bién ty 1é sinh, vi pham gia dinh vé tinh ngoai sinh ctia phuong phéap OLS. D€ khac phuc van
dé noi sinh, nghién ctru st dung phuong phap bién céng cu (instrumental variable - 1V). Bién cong cu
dugc st dung la ty 1& hoan thanh bac tiéu hoc ctia ni gidi (primary) trong bé dir liéu World Bank (WDI),
dugc do bang ty 1& phu nir hoan thanh bac tiéu hoc cia mét quéc gia.

Muc d6 hoan thanh bac ti€éu hoc cla nit gidi & moét qudc gia la mét bién codng cu t6t vi n6 thod
man ca hai diéu kién: tinh thich hgp (relevance) va tinh ngoai sinh (exogeneity). Tinh thich hgp dugc
thé hién qua su tuong quan gilia trinh d6 hoc van ctia phu nit va ty 1é sinh. Diéu nay da dugc chi rd
qua nhiéu céng trinh nghién ctu (Pradhan, 2015; Gétmark & Andersson 2020, Kim, 2023). D€ giai
thich cho su tuong quan nay, ta thay rang khi phu ni hoc cao hon, ho cé xu huéng ti€p can tét hon
v3i cac bién phap ké hoach hoa gia dinh, tir @6 dan dén viéc sinh it con hon. Tinh ngoai sinh la van
dé I6n hon va can dugc xem xét can trong. G day, tac gia chon viéc hoan thanh bac tiéu hoc, thay
vi cac ban hoc cao haon, vi n6 thudng dugc dién ra rat lau trudc khi phu nir sinh con, nén khéng anh
hudng truc ti€p dén ty lé t& vong clia nhitng ngudi con & hién tai. Hon nira, khong giéng nhu viéc
hoan thanh gido hoc dai hoc hay cao ddng - vén dem lai cac cong viéc cé thu nhap cao hon, viéc
hoan thanh bac ti€éu hoc chi la mét cdt méc téi thiéu va it anh hudng dén dai vi kinh té-xa hoi cua
ngudi phu nit. N6 chi chl yéu lam tang su tu chd trong quyét dinh sinh con cta nhitng ngudi me.
Ngoai ra, vi mé hinh da kiém soat cac yéu té quyét dinh chinh dén ty 1é ti vong cla tré em nhu ty &
tiém chuiing, diéu kién vé sinh va tinh trang thi€u mau cta phu nit, cd ché ma gido duc tiéu hoc tac
dong dén ty 1é t&r vong clia tré em chd yéu théng qua viéc gitp phu nt chd déng sinh it con hon va
gian khoang cach gitia cac lan sinh. Vi nhiing ly do trén, viéc hoan thanh tiéu hoc & nir giGi thod man
diéu kién ngoai sinh cta bién cong cu.

Viéc udc lugng mé hinh vai bién cong cu dugce thuc hién qua hai giai doan nhu sau:

Giai dogn 1: H6i quy bién noi sinh ty 1é sinh (fertility rate) theo bién cong cu va cac bién kiém soat
khac. M6 hinh héi quy co6 dang: fertility = p0 + p1 primary + p2'X + v

Trong do, fertility |a ty | sinh (bién noi sinh), primary la ty 1&é phu nit hoan thanh bac tiéu hoc, X 1a
vector cac bién kiém soat con lai trong mo hinh; p0, p1, va p2 dai dién cho cac tham sé can dugc udc
luong; va v la sai so.

Giai doan 2: H6i quy bién phu thudc theo gia tri uéc lugng cta bién néi sinh vira tim dugc & giai
doan 1. Mé hinh héi quy cé dang: motality = b0 + b1 fertility + b2'’X + u

Trong do, fertility la bién néi sinh dugc udc lugng & giai doan 1, mortality la ty [& t& vong cla tré em
dudi 5 tudi, X 1a vector cac bién kiém soat con lai trong mé hinh; b0, b1, va b2 dai dién cho cac tham sé
can dugc udc lugng; va u la sai sé.

Hé s6 thu dugc & giai doan 2 chinh la udc lugng khéng chéch cuia tac ddng nhan qua cua ty 1é sinh
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(fertility) 1én ty lé t& vong cla tré em dudi 5 tudi (mortality). Cac u6c lugng dugc thuc hién théng qua
phan mém Rstudio. Cac két qua udc lugng dugc trinh bay trong phan 4.

4. Két qua thuc nghiém

4.1. Két qud mé hinh OLS

K&t qua nghién ctu cho thay ty lé tiém ching (immunization), diéu kién vé sinh (sanitation), ching
thi€u mau ctia phu nit (anemia) c6 anh hudng cé y nghia thdng ké dén ty lé ti vong cla tré dudi 5 tudi,
trong khi anh hudng ctia GDP cla dat nudc va tinh trang mat an ninh luong thuc (foodinsec) khong c6
y nghia théng ké. Cu thé nhu sau:

Ty lé tiém ching (immunization): Hé s6 uéc lugng —0.29 cé y nghia théng ké & muiic 5% (p = 0.031) ciing
6 vai trd bdo vé clia vac-xin doi vai tré em. Khi ty |é tiém ching tang 1 diém phan tram va cac yéu té khac
khéng déi, USMR gidm 0.29 diém phan tram. K&t qua nay nhat quan vdi bao cao chién lugc cia WHO, trong
dé6 khang dinh m& rong dién tiém chang la giai phap y té du phong ¢ chi phi - hiéu qua cao nhat dé ngan
nguia cac dot dich bénh truyén nhiém nguy hiém gay ti vong hang loat & tré duéi 5 tudi (WHO, 2026).

Diéu kién vé sinh (sanitation): Hé s6 uéc lugng —0.303 (p=0.018) cho thay viéc cai thién ha tang vé
sinh co ban giup gidm dang ké ty |é ti vong cua tré dudi 5 tudi, vai. Khi ty ngudi dan dugc dap ting diéu
kién vé sinh tang 1 diém phan tram va cac yéu té khac khong déi, USMR gidm 0.303 diém phan tram.

Chung thiéu mdu & phu nit (anemia): Hé sé udc lugng 0.56 (p=0.0039) phan anh méi quan hé cung
chiéu gilia ty 1é phu n{ thi€u mau va ty & ti vong cla tré dudi 5 tudi. Khi ty 1é phu ni trong d6 tudi
sinh sdn mac ching thi€u mau tang 1 diém phan tram va cac yéu t6 khac khéng ddi, USMR tang 0.56
diém phan tram.

Trong mé hinh nay, GDP binh quan dau ngudi (In_gdppc) va tinh trang mat an ninh luong thuc (foo-
dinsec), mac du dugc ki vong c6 tac dong lén ty 1& t&r vong cla tré em, lai khéng cé y nghia thong ké.
Diéu nay c6 thé giai thich bang ly thuyét rang tang truéng kinh té€ khong tu dong dem dén phuc Igi tré
em néu thiéu su dau tu hiéu qua vao y té cong cdng (Sen,1999). Khi cac bién truc ti€p nhu tiém ching
va vé sinh dugc kiém soét, chiing da hap thu phan I6n kénh tac dong tir thu nhap quéc gia.

K&t qua udc lugng moé hinh hoi quy dugc trinh bay trong bang sau:

Bdng 1: Két qud wée hrong mé hinh hoi quy OLS

Hé sb Sai s6 chuén Giatrit Gia tri p
Hé s6 chan 87.497.201 30.642.734 28.554 0.005016 **
In_gdppc -3.435.122 2.326.349 -14.766 0.142235
immunization -0.290358 0.132872 -21.852 0.030691 *
sanitation -0.303309 0.126558 -23.966 0.017994 *
anemia 0.558574 0.189953 29.406 0.003889 **
foodinsec 0.071583 0.140434 0.5097 0.611118
region: Europe & Central Asia -1.383.365 2.340.845 -0.5910 0.555584
region: Latin America & Caribbean -0.944512 3.412.243 -0.2768 0.782379
region: Middle East & North Africa -1.061.438 3.368.439 -0.3151 0.753189
region: North America 5.326.638 2.697.496 19.747 0.050459.
region: South Asia -1.256.183 5.415.734 -0.2320 0.816947
region: Sub-Saharan Africa 9.953.016 6.173.997 16.121 0.109406

Ghi chu: 0 “***°0.001 **°0.01 “*’0.05 ."0.1 * 1

Dang chu y, nhin vao bién khu vuc (region), ta thay ty |é t& vong & tré dudi 5 tudi tai khu vuc Bac
MYy (North America) cao han véi khu vuc tham chiéu (Péng A & Thai Binh Ducng) mét cach cé y nghia
théng ké (p=0.0505). Diéu nay cé thé giai thich la do su bat binh dang vé y té tai khu vuc nay. Mac du
Bac My, dac biét la Hoa Ky, c6 GDP cao, su phan hoa giau nghéo 16n dan dén su bat binh dang ti€p can
dich vu y té€ khién ty | tir vong tré em tai mét s6 khu vuc tham chi cao hon tai cdc quéc gia Dong A &
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Thai Binh Duong (Kiel va cdng su, 2020). Trong khi d6, su khac biét gilra cdc viing con lai véi nhom tham
chiéu la khéng cé y nghia théng ké, cho thay khu vuc dia ly khong phai la yéu té anh hudng dén ty 1é
tl vong cla tré em sau khi da ki€ém soat cac yéu t6 nguy co nén tang.
4.2. Két qua mé hinh bién céng cu IV
K&t qua mé hinh ma rong st dung thém bién giai thich ty 1€ sinh (fertility) va bién céng cu ty 1& hoan
thanh bac ti€u hoc & nit gidi (primary) dugc trinh bay trong bang 2.
Bdng 2: Két qua wée lwong mé hinh bién céng cu IV

Hé sb Sai s6 chuén Giatrit Gia tri p
Hg s6 chin 38.402.966 32.250.766 11.908 0.235968
In_gdppc -1.000.074 2.384.653 -0.4194 0.675647
immunization -0.216142 0.121714 -17.758 0.078157 .
sanitation -0.217582 0.109855 -19.806 0.049795 *
anemia 0.410223 0.177812 23.071 0.022670 *
foodinsec 0.090329 0.128796 0.7013 0.484376
region: Europe & Central Asia -2.113.790 2.242.201 -0.9427 0.347609
region: Latin America & Caribbean 0.080325 3.256.832 0.0247 0.980362
region: Middle East & North Africa -3.039.076 3.636.449 -0.8357 0.404879
region: North America 3.066.058 2.290.687 13.385 0.183128
region: South Asia -0.922176 5.080.464 -0.1815 0.856253
region: Sub-Saharan Africa 5.068.282 5.825.818 0.8700 0.385959
fertility 6.954.290 2.149.918 32.347 0.001553 **

Ghi chu: 0 “***°0.001 **°0.01 “*°0.05 ."0.1 * 1
Két qua cho thay ty I sinh thuc su c6 tac dong lam gia tang ty 1é t& vong cla tré em dudi 5 tudi
(p=0.0016). Hé s6 udc lugng 6.95 cla bién ty I sinh (fertility) cho thay khi ty & sinh cia mét quéc gia
tang thém 1 tré va cac yéu t6 khac khong déi, USMR tiang 6.95 diém phan tram. Dang cha y, khi ty &
sinh dugc dua vao mo hinh, d6 I6n tac dong clia cac bién doc 1ap ty & tiém ching (immunization), diéu
kién vé sinh (sanitation) va chiing thiéu mau cta phu nir (anemia) da giam di. Diéu nay cho thdy mé
hinh co s& da udc lugng qua muc tac dong cla cac bién doc lap khac 1én bién phu thuéc USMR. Tuy
nhién, anh hudng clia cac bién trén dén ty | tli vong & tré dudi 5 tudi van c6 y nghia théng ké, tiép tuc
khang dinh tinh viing ca mé hinh ban dau. Mac du vay, trong mé hinh nay, su khac biét trong ty lé tu
vong tré em gitta khu vuc Bdc My va nhém tham chiéu (Bong A & Thai Binh Duong) khéng con y nghia
théng ké. K&t qua nay cho thay tadc déng ctia khu vuc dén U5SMR la kém 8n dinh va khéng nhat quén.
5. Két luan
Nghién ctu da danh gia tac dong clia cac yéu té kinh té, y t€, moi trudng va dia ly dén ty 1é ti vong
& tré dudi 5 tudi (USMR). Két qua cho thdy cac can thiép y té du phong va stc khoe thai san déng vai tro
quyét dinh déi vai ty & tir vong & nhirng nam dau ddi cta tré em. Cu thé, ty 1é tiém ching va diéu kién
vé sinh co ban lam giam U5MR mét cach c6 y nghia thong ké; trong khi d6, chiing thiéu mau & phu nir
trong do tudi sinh san la yéu té nguy ca lam gia tdng dang ké ty lé t& vong cuia tré em dudi 5 tudi. Trong
khi d6, cac yéu t6 kinh t& vi m6 nhu GDP binh quan dau ngudi va tinh trang mat an ninh luong thuc
khong cho thay anh hudng c6 y nghia théng ké dén USMR trong mo hinh. Cudi cing, mé hinh c6 thém
bién ty lé sinh (fertility) va khdc phuc van dé néi sinh bang cach st dung bién cong cu ty 1é hoan thanh
bac tiéu hoc ctia nit gi6i (primary) cling cho thdy tac dong lam gia tang USRM cla ty lé sinh, déng thoi
ti€p tuc khang dinh anh huéng cla ty 1é tiém chung (immunization), diéu kién vé sinh (sanitation) va
ching thi€u méu ctia phu nir (anemia) 1én ty lé ti vong & tré dudi 5 tudi cila mét quéc gia.
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