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Muc tiéu: Phan tich chudi thoi gian duoc st dung phd bién trong cac nghién ctru dich t& hoc méi trudng;
dic biét trong viéc danh gid tac dong tirc thoi (short-term effect) gitta 6 nhiém khong khi bén ngoai va
tinh trang strc khoé.

Phwong phap nghién ciru: Nghién ctru st dung s6 liéu gf‘)m bién phu thudc va doc lap dugc ghi nhan
theo ngay (vi du nhur s6 ca nhap vién hang ngay va nong do chat 6 nhiém hang ngay), dé danh gia sy thay
d6i cua bién doc 1ap 1én bién phu thude trong mot thoi gian ngin.

Két qua: Trong bai bao nay, chiing t6i mé ta cac budc thyc hién phan tich chudi thoi gian va nhiing diém
can luu ¥ khi phan tich mdi tac dong ngén han giita 6 nhiém khong khi bén ngoai va sd ca nhap vién.
Nghién ctru str dung s liéu trong nghién ctru danh gia tic dong ctia 6 nhidm khong khi bén ngoai 1én stre
khoe tré em dé 1am vi du minh hoa. Chiing t6i ciing trinh bay cac cau 1énh dung dé xay dung mé hinh
trén phan mém R va cach phién giai s6 liéu ¢ dang co ban.

Két luin va khuyén nghi: Can m6 hinh héa tinh mua va tac dong dai han, mdi quan hé tinh tu twong
quan va xt Iy duoc cac tac dong cua bien nhicu. M6 hinh nay c6 thé tan dung dugc cac so li¢u ghi nhan

-

hing ngay dé danh gia nhimg tac dong theo thoi gian hodc can thiép.

Tir khod: phan tich chudi thoi gian, 6 nhiém khong khi, phén tich tac déng ngdn han.
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PAT VAN PE

Phan tich chudi thoi gian (time series) duoc
xem nhu la mt trong nhiing phuong phap
hiéu qua va manh trong cac nghién ctru dich
t& hoc moi truong. Phuong phap nay danh
gia mbi lién quan bing cach xdy dung mo
hinh hoi quy mo ta sy thay ddi ciia bién dau
ra dugc quan tam theo thoi gian. Mot trong
nhiing g dung ctia phan tich chudi thoi gian
1a dung dé mo ta mdi lién quan giita 6 nhiém
khong khi bén ngoai va stic khoé. Thong
thuong, nhirng nghién ctru danh gia tac dong
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ngin han thuong danh gia méi lién quan giita
6 nhiém khong khi va sb ca nhap vién hoic tir
vong trong thoi gian tdi da 7 ngay sau phoi
nhiém. Vi dy, nam 2019, trong mot phan tich
ctia Tapia, Steenland (1) tai thanh phd Lima,
Peru cho thiy, khi nong do PM, , ting thém
khoang 6,1pg/m? thi ty 1& nhap vién cip ctru
do bénh dudng ho hap ting thém 4% (95%CI:
0 — 5%), dot quy tang thém 10% (95%CI: 3 —
18%) va thiéu mau cuc bd co tim ting 11%.
Tai Viét Nam, cling c6 mdt s6 bai bao st
dung phuong phéap phan tich chudi thoi gian
dé danh gia méi lién quan gitra strc khoe va
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6 nhiém khéong khi. Vi dy, nghién ctru nim
2012 danh gia tac dong cua 6 nhiém khong
khi 1én tinh trang nhap vién do nhiém khuén
cap duong ho hip (NKHH) dudi o tré em
dudi 5 tudi tai bénh vién Nhi dong 1 va 2,
thanh phé H5 Chi Minh trong vong 3 nim
2003, 2004 va 2005 (2). Két qua cho thay c6
mdi lién quan gitta NKHH dudi va 6 nhiém
khong khi do NO, va PM, trong mua kho.
Tuong tu, nghién ctru cia Nhung, Schindler
(3) str dung k¥ thuat phan tich chudi thoi gian
dé danh gia tac dong ngin han ctia 6 nhiém
khong khi 1én ty I¢ nhap vién & tré em 0-17
tudi tai Ha Noi trong giai doan 2007-2014; Kkét
qué cho thiy nong d¢ trung binh NO, trong 7
ngay tang mot khoang tir phan vi (21,9 pg/m?)
thi ty 1é nhap vién do viém phoi ting 6,1%
(95%CI: 2,5%-9,8%).

Trong bai bao nay chung t6i huéng dan cac
budc thyc hién phan tich chudi thoi gian dé
danh gia tac dong tirc thoi ciia 6 nhiém khong
khi. Chung t6i hy vong s& cung cap cac budc
co ban dé nguoi doc co thé thuc hién duoc
phép phan tich va hiéu dugc mot s6 khai niém
khi xay dung mo hinh.
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KET QUA

Bai bao nay st dung sb liéu 1a sb ca nhap
vién do cac bénh dudng ho hap tai bénh vién
Nhi Trung Uong tir nim 2007 dén nam 2016.
Bénh hé hip duoc dinh nghia 1a nhiing tré
nhdp vién c6 ma phan loai bénh tat quéc té
(ICD)10 1a J00-J99. Nong d6 6 nhidm trung
binh ngay do PM, (bui c6 duong kinh nho
hon 10um) tai Ha N6i duogc trich xuat tir hai
tram quan trac 1a tram 556 Nguyén Vian Cir
va tram Lang Ha. Cau hdi nghién ctru cua
phan tich nay 13 “Ligu c6 méi lién quan giita
sw bién thién hang ngay ciia nong dé rPM,,
(bién doc ldp) va so ca nhap vién do bénh
hé hdp 6 tré em Ha Nji (bién phu thuc)
khéong?”. Trong nghién clru nay tré em Ha
No6i dugce dinh nghia 1a nhiing tré em dugc ty
béo cdo trong hd so bénh an 14 sinh sdng tai
Ha Nai tai thoi diém nhap vién. Trong nghién
ctru cling sir dung céc chi sd: trung binh nhiét
do, do 4m va tdc do gid tai bon tram quan
trac khi tuong: Ha Bong, Lang Ha, Ba Vi va
Son Tay. Pay 1a nhiing chi s6 dong vai tro 1a
nhitng bién nhiéu tiém tang ciia mdi quan hé
giita bénh va phoi nhiém.

Bang 1. Bang dinh nghia bién s6

Tén bién

Dinh nghia

nres Tong s6 ca nhap vién do bénh ho hip theo
ting ngay

dow Thir ty ngay trong tuan 0: Chu nhat 4: Tht 5
1: Thu 2 5: Thuo 6
2: Tht 3 6: Thua 7
3: Tha 4

weekend  Ngay cudi tuan 0: Thtr 7 hoac chu nhat
1: Cac ngay con lai

holiday Ngay 1é 0: Khong
1: Co

dmpm10  Trung binh ndng d6 bui c6 kich thudc nho

hon 10pum theo tirng ngay
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dmwisp Trung binh téc d6 gi6 theo timg ngiy
(m/s)

dmtemp Trung binh nhiét d¢ trong ting ngay (°C)

dmhum Trung binh do 4m trong ngay (%)

season Mua néng/lanh

C6 mot s6 diém can luu ¥ trudce khi tién hanh
phan tich chudi thoi gian:

a. “Chudi thoi gian” don gian 12 mot chudi
cac ban ghi vé thoi gian trong cac khoang
thoi gian xac dinh. Trong bd s6 liéu nay, co
bon chudi s6 liéu theo thoi gian: PM, , nhiét
do, do am, toc do gid va so truong hop nhap
vién do cac bénh ho hép o tré em Ha Noi theo
ngay. Tuy nhién, phan tich chudi thoi gian co
thé phan tich theo ngay, tuan, thang, hoic gio.

b. Pon viphan tich 1a don vi thoi gian (su bién
thién theo ngay vé nong do 6 nhidém khong
khi va sb ca nhap vién do ho hap & tré em
Ha Noi), khong phai ting dbi twong nghién
ctru riéng 1é. Pay 1a mot diém quan trong khi
chtng ta can nhic nhitng yéu t6 nhidu tiém

tang dé dua vao phan tich. Cé cac bién nhiéu
cling 1a bién thay d6i theo thoi gian nhu nhiét
do, 4o am. Nhirng bién ca nhan nhu gi01 tinh,
tinh trang strc khoe hay hanh vi hat thude 14
khong thay ddi hang ngay nén khong phai 1a
bién nhiéu trong trudng hop nay.

c. Bién phy thudc 1a bién c6 do luong dang
s6 dém, day l1a cdu tric sb lidu thuong gip
trong phan tich chudi thoi gian, dién hinh nhu
1a s6 ca nhdp vién theo ngay hodc s6 ngudi
mic sot xuat huyét dengue theo thang. Trong
phan tich nay, chung t61 quan tdm tdi mo6 hinh
hoa su bién thién vé s truong hop mic bénh
theo ting ngay.

S6 liéu dugc dinh dang theo “chudi thoi gian”
nhu Bang 2

Bang 2. Bo s6 liéu miu véi cac chi s6 mdi trwedng va sé treong hop nhap vién theo ngay
do cic bénh dwdng hd hap tai bénh vién Nhi Trung wong, 2007 - 2016

Sb ca T:g‘;;‘.f Ngay cudi x < z
Neay l:zl::lf trong |  tuin (l:cﬁ?galé) (dlI)anlnol*O) T(grcnd@'sgi;s (glzitéetn?@) ((;)n?hﬁTn) (sxi'fn)

(nr.es) tudn (weekend) Y P wWisp P u

(dow)

1-Jan-07 21 1 0 1 253,8| 0,591304 18,1 89,75 | lanh
2-Jan-07 27 2 0 0| 2082083| 0591667| 20475 87,75 | lanh
3-Jan-07 14 3 0 0| 8508334 1,125 22,025 84,75 | lanh
4-Jan-07 16 4 0 0| 5447619] 2005652 16,225 75,25 | lanh
5-Jan-07 19 5 0 o| 7491666 15125] 14,975 77,25 | lanh
6-Jan-07 16 6 1 0| 9320834  1,7625 15,65 69,25 | lanh
7-Jan-07 12 0 1 0 92,375| 1,166667 15,35 51,5 | lanh
8-Jan-07 2 1 0 0| 143,0417| 1495833 154 53,75 | lanh
9-Jan-07 2 2 0 0| 143,7391| 1,070833 14,75 62,25 | lanh
10-Jan-07 16 3 0 0| 179,875 0858333 14,5 69,75 | lanh
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Buéc 1: Mo ti bo so6 lidu- mé ta ddi twong  khi. Hinh 1 biéu dién mdi lién quan gitra khi
nghién ciru PM  va sb lugng nhép vién do bénh dudng
ho6 hap ndm tir ndm 2013 theo thoi gian. Biéu
dd nay cho thiy tai cac thoi diém ndng do
xét moi quan hé giita s6 truong hop nhdp vién ki PM, ting thi s ca nhp vién do cac bénh
theo ngay va nong do chit gdy 6 nhiém khong  duong hé hép ciing ting 1én.

Trong bd s6 li¢u nay, dau tién chung ta s€ xem

$4& ca nhap vién theo ngay va PM10, 2013
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Hinh 1. Mdi lién quan giira s6 ca nhap vién hang ngay do cic bénh dwong hd hap tai Ha
Noi va néng d khi PM,, nim 2013

Thém vao d6, sé ca nhap vién c6 xu huéng  gan nhau giita thang 1 va dau thang 3, s6 ca
trong ty nhau ¢ nhitng khoang thoi gian gan  nhap vién c6 xu hudng ting tuong ty nhau
nhau. Vi du tai Hinh 2, trong nhitng ngay  (Hinh 2).

S0 ca nhap vién hang ngay va PM10, quy | nam 2013
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Hinh 2. Méi lién quan giira s6 ca nhip vién hang ngay do cic bénh dwong hd hip tai Ha
Noi va nong dp khi PM , quy 1/2013
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Mot sb chi s6 mé ta khac ciing duge tom tat
trong giai doan kham pha bo s6 liéu va dinh
huéng chién lugce phan tich sau ndy, bao gdbm
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s0 ca nhadp vién, cac chat 6 nhiém khong khi
va yéu to khi hau.

Bang 3. M6 ta s6 ca nhap vién do bénh hé hip, ndng do 6 nhiém khong khi va cac yéu to
khi hu tai Ha N¢i dwge ghi nhan trong giai doan 2007 - 2016

n Trung Do lé;ch Gia trir Gia tri' Khodng phan
binh chuan Nhé nhat Lén nhat vi (IQR)
S6 ca nhap vién 3.651 31,9 12,4 1 105 16,0
PM , (ng/m’) 3.350 82,30 56,73 6,12 403,48 61,49
Nhiét do (°C) 3.653 24,07 5,39 6,9 34,88 8,38
Do am (%) 3.653 82,09 7,81 50,25 98 9,75
Téc do gi6 (m/s) 3.653 1,31 0,55 0,16 4,46 0,69

Bang 3 cho thiy c6 tit ca 3.651 ca nhap vién
do bénh ho hip o tré em Ha Noi trong giai
doan 2007 — 2016 vd6i trung binh 1a 31,9 +
12,4 ca. Nhu vay, c6 thé thay rang phuong sai
sb ca nhap vién l6n hon nhiéu so véi gia tri
trung binh. Trong khoang thoi gian nay, ndng
do PM trung binh ngay la 82,30+56,73 ug/
m?. Lién quan yéu to thoi tiét, trung binh ngay
cua nhi¢t do va do am lan lugt 1a 24,07+5,39°C
va 82,09+7,81%.

Budc 2: Xay dung m6 hinh

Dau tién chung t6i trinh bay mot s6 diém can
luu y trude khi xay dung mo hinh:

Muc tiéu ctia caic mo6 hinh héi quy

Muc tiéu chinh cua viéc xay dung cac mo hinh
hoi quy 1a danh gia lidu sy thay ddi s6 luong
bénh nhan trong mot thoi gian ngan co thé
giai thich thong qua su thay doi ctia bién dau
ra chinh. Trong bo sb liéu nay, ching t6i danh
gi4 lidu sy khac nhau s6 truong hop nhap vién
do bénh ho hip ¢ tré em giita cac ngdy co thé
duoc giai thich thong qua sy thay d6i vé ndng
dcf)q PM,,. Trong cé@ mo hiqh hdi quy ciing
kiém soat cac y€u to nhicu tiém tang nhu thoi
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tiet va va cac yéu to khac c6 anh hudng 1én
s0 ca nhap vién ciing thay doi theo thoi gian.

Kiém tra cac gia dinh

Bién dau ra ¢ day la bién c6 do luong dang
s6 dém (s6 lugng nhap vién mdi ngay). Mot
trong nhitng phuong phap hdi quy thuong
duoc can nhéc Iwra chon dé phan tich cho
bién dau ra dang nay 1a hdi quy Poisson. Tuy
nhién, can cAn nhic mot sd diém ndi bat trong
dir liéu chudi thoi gian:

a. Trong bd s lidu vi du, xu hudng dai han
(vi du: mua lanh/nong) cling c6 kha nang dong
vai trd quan trong trong bd s6 liéu nay. Tuy
nhién, trong vi du nay, chiing t61 quan tam toi
mdi lién quan ngén han, v&1 muc tiéu loai bo
hay kiém soat tac dong ctia xu huéng dai han
nay), va dé xem liéu su bién thién theo ngay
ctia ndng d6 khi gay 6 nhiém khong khi ¢6 thé
giai thich duogc su thay d6i ngan han cua sé ca
nhép vién khong?

b. Cac quan sat khong doc lap, tinh tu tuong
quan (autocorrelation): nhitng quan sat xay
ra trong khoang thoi gian gin nhau thuong
tuong tu nhau hon so véi nhitng quan sat &
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nhitng thoi diém cach xa nhau. Tuy nhién,
tinh tu tuong quan khong thuong xuyén xay
ra trong noi tai gitra mot loat cac daura (sé ca
nhdp vién), nhung thuong 1a do tinh tu twong
quan giita cac bién phoi nhiém 1a nhimng bién
du bao cho bién dau ra.

c. Sb liéu c6 xu hudng bién thién qua mirc
(overdispersion), c6 nghia 1a phuong sai cua
s6 két qua dau ra cao hon gia tri udc tinh theo
phan bd Poisson (trong d6 phuong sai bang
gia tri trung binh 1a gia dinh cua phan bd
Poisson).

Sau day chung t6i s€ gioi thi¢u nhiing phuong

Series r (mod)[is.na(resi (mod))]

Partial ACF
0.1
|
| I
T

Lag

Biéu dd AFC véibac tu do=5

iduals(mod))]

Series i Is{mod)[lis

(13
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a1
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0.0
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Biéu dd AFC véi bac tu do =7
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phap dé xu 1y nhiing van dé trén trong cac
giai doan tién hanh xay dung mo hinh:

1. Kiém soat tinh twr twong quan
(autocorrelation)

Trong pham vi bo s6 liéu tai Ha Noi, do cac
quan sat khong ddc 1ap va nhling quan sat
xay ra trong khoang thoi gian gan nhau c6 xu
hudng twong tu nhau. Cu thé, ngay hom nay
s6 ca nhap vién 16n thi nhitng ngdy sau dé
(trong nhitng ngdy gan nhau thi sd ca nhap
vién s& cao giéng nhau) (Hinh 1). Chung ta
c6 thé kiém tra tinh tu trong quan bang biéu
dd AFC véi cac béc tu do khac nhau (Hinh 3).

Series residuals{mod)[lis.na(residuals(mod))]

.
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Hinh 3. Biéu dd AFC véi cac bac tw do khac nhau

Hinh 3 thé hién biéu d6 AFC véi céc bac ty do
5,6, 7, va 8 dé kiém soat tinh tu tuong quan.
Tir 4 biéu dd nay cho théy, biéu d6 AFC voi
béc tu do bang 8 phu hop dé kiém soat yéu to
nay hay noi cach khac su thay d6i vé chiéu
huéng tu tuong quan déu dién ra tai ngay thir

8 (cau 1énh 1a k=a*b trong d6 a 1a sb nam va b
14 bac ty do) (Chi tiét cau lénh tai phu luc 1).

2. Tinh bién thién qua mirc (overdispersion)

Nhu da de cap & trén, so liéu dang cau tric nay
c6 xu hudng bién thi€n qua muc, nén phuong
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sai 16n hon rat nhidu so véi gi4 tri trung binh
cua s két qua dau ra (sb6 ca nhap vién). Do
do, k¥ thuat phu hop sé 13 hdi quy gia Poission
(quasi-Poisson regression). Dién hinh trong bo
s6 liéu nay, két qua & Bang 2 cho thdy phuong
sai s6 ca nhap vién do bénh dudng ho héap cao
hon nhiéu so véi trung binh s6 ca nhap vién.
Vi vy, trong vi du ndy chung toi str dung hoi
quy gia Poisson (family=quasipoisson) (Chi
tiét céu 1énh tai phu luc 1).

3. Tinh mua (seasonality) va xu hwong dai
han (long-term trend)

Mbt s6 yéu t6 nhidu khéng do ludng duoc ciing
thay ddi theo thoi gian 1am anh huéng mébi quan
hé giita 6 nhiém khong khi va nhap vién. Su thay
d6i s6 ca nhap vién co thé ting hodc giam hang
nam do su gia ting dan sd hodc kha ning tiép
can y t& ctia quan thé va tinh hinh strc khoe cta
cong dong. Ngoai ra, su thay dbi ngin han sb
ca nhap vién bién d6i theo chu ky mua, vi du
sO ca nhap vién do bénh cum trong nam c6 xu
hudng ting vao cac thang ¢ nhiét do thip (mua
lanh), thay vi vao cac thang c6 nhiét d cao (mua
ndng). Trong nghién clru nay, ching t6i chi quan
tam dén tac dong ngan han (short-term effect)
hay tac dong tirc thoi (acute effect)-do la tac
dong 6 nhiém khong khi 1én thay ddi s6 ca nhap
vién hang ngay cho dén 7 ngay. Vi véy, ching
to1 phai loai bo tdc dong dai han cling nhu tinh
mua (season) trong mo hinh. Theo tac gia Roger
D. Peng (9) trong bai viét “Model choice in time
series studies of air pollution and mortality”, cac
phuong phap sir dung dé loai bo 13 str dung cac
md hinh ban tham s6 cho bién thoi gian.

Trén thue t&, c6 nhiéu ham c6 thé dung dé mo
hinh hoa dé loai bé yéu t6 nhidu khéng do luong
duoc (tac dong dai han, tinh mua). Vi du ham
LOESS cua thoi gian (4) hay cac dang ham spline
khac nhu 1a smoothing splines, penalized splines
va (natural) splines (5-8). Trong m6 hinh nay,
ching t61 sir dung ham spline (s(trend, k=a*b,
bs="ad”)). Chi tiét viéc lua chon mo hinh, bac
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tu do cho cdc mo6 hinh nay, doc gia co thé tham
khao trong bai bao ciia Roger D. Peng (9)

Nhu vay, trong vi du nay chung toi s& tién
hanh x4y dyng mé hinh “I5i” trudc gdm bién
dau ra- s6 ca nhdp vién va thoi gian dAu tién.
Cau lénh s€ c6 hinh thai nhu sau:

mod<-gam(nres~s(trend, k=9*8, bs="ad”)
(Chi tiét cdu lénh tai phu luc 1).

Chung t6i sir dung ham acf sau dé danh gia tinh
tu tuong quan, tinh mua va tdc dong dai han:
acf(residuals(mod)[!is.na(residuals(mod))],
type ="p”) (Chi tiét cau lénh tai phu luc 1).

Buéc 3: Hiéu chinh theo cic bién nhiéu

Trong phan tich chudi thoi gian, nhiéu do cac
yéu td thay ddi theo thoi gian. Do vay cac yéu
t6 nhidu phd bién, bao gdm tudi, gidi, chi sb
khdi co thé, tinh trang hut thude hay sir dung
rugu/bia... khong thay doi theo ngiay nén
khong thé xem 1a yéu t6 nhiéu. Thay vao d6
yéu t6 nhidu tiém tang s& 1a cac bién c6 sy
thay d6i theo ngay, va c6 mdi lién quan véi
su thay ddi theo ngay cua bién phoi nhiém
chinh (PM, ) ciing nhu bién dau ra chinh (s6
ca nhap vién). Trong bo s6 li¢u vi dy, nhi¢t do
va d6 4m bén ngoai, ciing nhu toe d6 gid duge
xem 1a nhitng bién nhiu tiém tang do day 1a
chi sb thay d6i theo ngdy. Ching ta s& dua
1an lugt cac bién nhiéu tiém tang vao mo hinh
dé danh gia sy tac dong cla cac bién nay 1én
mbi quan h¢ thuc su gitta bién. Nhiing bién
c¢6 chi s6 AIC thdp va c6 y nghia thong ké
thuong duoc uu tién gitt lai trong mé hinh.
Trong vi du nay ching t6i hiéu chinh yéu té
nhiu 13 ham da thtc cac yéu té khi hau (bao
gdm nhiét d6 trung binh ngay, d6 am trung
binh ngay, téc do gi6 trung binh ngay).

Sau khi hoan thanh vi¢c danh gia cac bién
nhi€u, chung ta s€ c6 mo hinh cudi cung:

Day cling 1a m6 hinh cudi cung dung dé danh
gia moi lién quan.
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Bang 3: M6 hinh da bién méi lién quan giira PM,, va nhip vién do bénh ho hip 6 tré em
tai Ha Noi, 2008 - 2016

% nhéap vién 95%Cl1
RR thay doi . .
|100* (I-RR)l Nho nhat Lén nhat
PM,, 1,039 3.888 2,4423 5,354
Nhiét do (°C) 1,005 0.523 0,331 0,716
Do am (%) 1,006 0.611 0,386 0,836
Téc d9 gi6 (m/s) 1,0004 0.043 0,028 0,059

Két qua mo hinh nay chung ta c6 thé xac dinh
mdi lién quan giira phoi nhiém véi PM, va
tinh trang nhap vién. Trong vi du nay, két qua
nghién ctru cho thay tai thoi diém nhap vién
(lag0), khi nong d6 PM ,, tang thém 1 khodng
tr phan vi (61,4pg/m?) thi ty 1€ nhap vién do
bénh ho hép cia tré em Ha Noi ting khoang
3,9% (95%CI1=2,4% - 5,4%) (Bang 3).

Buéc 4: Panh gia d6 tré ciia tic dong

Moi lién quan gitta ndng d6 PM, va so ca

nhap vién s€ khac nhau gilta cac ngay. “Do
tr&” (delayed/lagged effect) trong mdi quan
hé giira 6 nhiém khong khi va tinh trang nhap
vién dugc dinh nghia 1a khoang cach thoi
gian. Cu thé, su gia ting nong d6 6 nhiém
trude 1, 2, 3,... hay tham chi 7 ngay trudc
khi nhap vién c6 tac dong dén tinh trang/sé
ca nhap vién. Do d6, viéc udc tinh do tré (lag)
trong mo hinh dugc thuc hi¢n bé‘mg cach tao
ra cac mirc ¢ phoi nhiém & cac lag khac nhau
va cap nhat lai mo hinh dugc chon trude do.

Ty 1& nhap vién do bénh hé hip & bénh nhi tai Ha Noi, 2008-2016

Phén tram thay déi [95%KTC]
w
1

Hinh 4: Sy thay doi ty 1¢ nhap vién do bénh hé hip & bénh nhi tai Ha N@i tai cac thoi
diém phoi nhiém véi khi PM,  khac nhau (lag), 2008 - 2016

Hinh 4 cho thdy mdi lién quan giita viéc
phoi nhiém véi khi PM tai thoi diém nhap

vién va 4 ngay trudc do va tinh trang nhap

vién do cac bénh ho hip & tré em tai Ha Noi
giai doan 2008 —2016. Cu thé, tai thoi diém
trude 1, 2, va 3 ngay nhap vién, khi néng do
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PM , tang thém 1 khoang tr phan vi thi ty
1¢ nhap vién cling tdng. Tuy nhién, khong
tim thdy mdi lién quan gitra phoi nhiém tai
thoi diém trude 4 va 5 ngay nhap vién. Hay
n6i mot cach khac mirc do tdc dong giam
dan khi thoi gian ting 1én. Tham chi, sau 4
dén 5 ngay thi mdi lién quan khong con ¢
¥ nghia théng ké. Hay noéi mot cach khac
mbi lién quan gitra 6 nhiém khong khi do
PM  va s6 ca nhap vién giam di khi s ngay
tang thém.

mod<-gam(nres~dmpm10_1+s(trend, k=9*8,
bs="ad”) + paper$dmtemp+ paperSdmhum +
I(paper$dmhum”2) + I(paperSdmwisp”2)+
I(paper$dmtemp*paper$dmhum) +
I(paper$dmtemp*paper$dmwisp)+
I(paperSdmhum*paper$dmwisp), family=qua
sipoisson,data=paper,na.action=na.exclude)

(Chi tiét cau lénh tai phu luc 2)
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Buéc 5: Kiém tra do nhay va sw 6n dinh

Kiém tra sy 6n dinh cia md hinh 1a mot
diéu kién bat budc khi chay mé hinh chudi
thoi gian. Trong phan nay quan trong nhat
1a ching minh dugc mdi quan hé/ tac dong
ban dang khao sat khong thay doi dang ké khi
thay d6i cach mo hinh.

Sau day chung t6i s€ trinh bay mot cach
don gian dé kiém tra do 6n dinh cia mo
hinh 1a thay d6i bac tu do trong ham spline
(Chi tiét cau Iénh thay déi bac tw do tai phu
luc 3). Bén canh d6 ban c6 thé thay doi cach
mo hinh hoa bién nhidu. Vi du vi dung ham
da thirc nhiét d6 va d6 am nhu chung toi
lam thi ban c6 thé dung ham spline cho biét
nhiét do, 46 am, toc do gid, hodc 1a thay
d6i ham thoi gian tir spline sang spline tu
nhién (ns).

Ty 1é nhap vién do bénh hé hip & bénh nhi tai Ha Noi, 2008-2016
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Hinh 5: Sy thay déi vé ty 1¢ nhép vién do cac bénh hé hdp ¢ bénh nhi tai Ha Noi khi
thay déi cac bac tw do, 2008 — 2016

Hinh 5 biéu thi sy thay d6i vé ty 1¢ phan trim
tich lity ctia nhap vién do cac bénh ho hap khi
phoi nhiém véi khi PM, | trong vong 4 ngay
(trude 3 ngay va tai thoi diém nhap vién). Két
qua cho thiy co sy 6n dinh ctia mé hinh khi
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thay d6i nhe khi md hinh ap dung céc bac tu
do khac nhau. Cy thé, Mbi tac dong ¢ df =6,
7 cao hon it so v6i cac gia tri df= 5 hoac df=8
(Chi tiét cau lénh tai phu luc 3)

Buéc 6: Mot s6 phan tich khic
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Trong cic phan trén, ching t6i chi trinh bay
mdi lién quan gitta mot chat 6 nhiém khong
khi véi st khoe. Bén canh do, khi tién hanh
danh gia mbi lién quan giira 6 nhiém khong
khi va tinh trang strc khde, mot ) phan tich
khac c6 thé can nhic bo sung dé tim hiéu day
du vé moi quan hé nay. Cu thé la:

- Tac dong cua nhiéu chat cing luc nén van
dé strc khoe: chung ta danh gia anh hudéng cua
cdc chat 6 nhiém khéc nhu 1a PM, , NO, hay
CO t61 moi quan hé gitra tinh trang nhap vién
va phoi nhiém véi PM, | bang céch dua thém
cac chat nay vao mo hinh da trinh bay phia
trén dé danh gia su tac dong.

- Danh gia mbi tac dong: tudi hay mua (lanh,
nong) co thé 1a yéu tb tac dong (interaction
term) cta moi quan hé giita PM,, va s6 ca
nhap vién. Pé lam diéu nay, ngudi doc ¢
thé phan chia sé liéu lam hai nhém (vi du:
tudi dudi 1, tudi tir 1-5). Kiém dinh khi binh
phuong c6 thé sir dung dé so sanh su khac
biét gitta yéu t6 nguy co & cac tang.

- Trongnghién ctru nay chi ddnh gia mdi lién
quan & mot cong dong (Ha Noi). Néu mudn
danh gid mdi quan hé gitra 6 nhiém khong
khi va strc khoe & nhiéu ving khac nhau, méi
quan hé ¢ timg ving can duoc danh gia theo
phuong phap nay, sau do cac dai lugng nay
s& duoc tong hop bang phép phén tich gop
(meta-analyis).

KET LUAN

Trong bai bao nay, chung t6i da dua ra mot sb
lwu ¥ va cac budc co ban khi tién hanh phan
tich chudi thoi gian. Pién hinh trong bd sd
liéu vi du, chiing t6i da tién hanh phan tich
chudi thoi gian dé danh gia tac dong ngan han
ctia 6 nhiém khong khi do PM,, va tinh trang
nhép vién do bénh ho hap ¢ tré em tai Ha Noi
giai doan 2008 — 2016. Piém can luu ¥ véi
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phan tich chudi thdi gian chinh 1a mé hinh
hoa tinh mua va tac dong dai han, mbi quan
hé tinh ty twong quan va xu ly duoc cac tac
dong cua bién nhidu. Do vay phan tich chudi
thoi gian co thé han ché duoc tinh nguy bi¢n
sinh thai trong thiét ké nghién ctru sinh thai.
M0 hinh nay c6 thé tan dung duoc cac s6 lidu
ghi nhan hing ngay dé danh gia nhiing tac
dong theo thoi gian hodc can thiép. Tuy nhién
tinh chinh x4c cua md hinh phu thudc vao
viéc lua chon cac tham sb trong mo hinh ciing
nhu su chinh xé4c cua sb liéu ghi nhan

Pon vi tai trg: Nghién clru nay dugc tai trg
boi Quy phat trién khoa hoc va cong nghé
Quéc gia (NAFOSTED) trong dé tai mi sb
105.08-2019.331
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Abstract: Time series has been widely used in environmental epidemiology; especially in
identifying the short-term associations between ambient air pollution and health outcomes. For
both exposure and outcome, data are available at regular time intervals (daily hospital admissions
and pollution levels) to explore short-term associations between them. In this article, we described
main steps to conduct time series regression and highlighted some key ideas when applying this
technique. A sample data was used to investigate short-term association between PM,  and daily
hospital admission among children in Hanoi between 2008 and 2016. This analysis was conducted
with R software.

Keywords: Time series, air pollution, short-term effect
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Phu luc 1: Cau Iénh mo6 hinh hoan chinh danh gia moi lién quan gitra PM10 va so ca
nhap vién tai bénh vién Nhi 2007 — 2013

mod<-gam(nres~dmpm10+s(trend, k=9*8, bs="ad”) + paper$dmtemp+ paper$dmhum + I(pa
perSdmhum”2)+I(paperSdmwisp”2)+I(paperSdmtemp*paper$dmhum)-+I(paperSdmtemp*pap
er$dmwisp)+I(paper$dmhum*paper$dmwisp),family=quasipoisson,data=paper,na.action=na.
exclude)

Phu luc 2: Panh gia dj tré cia tic dong

Phoi nhiém véi chdt gdy é nhiém khéng khi tai thoi diém nhdp vién: mod<-gam(nres~dmpm10
+s(trend, k=9*8, bs="ad”) + paperSdmtemp+ paper$dmhum + I(paperfdmhum”2) +
I(paper$dmwisp”2)+ I(paper$dmtemp*paperSdmhum) + I(paper$dmtemp*paperSdmwisp)+
I(paper$dmhum*paper$dmwisp), family=quasipoisson,data=paper,na.action=na.exclude)

Phoi nhiém véi chdt gdy 6 nhiém khong khi truée 1 ngay nhdp vién: mod<-
gam(nres~dmpm10_1+s(trend, k=9*8, bs="ad”) + paperSdmtemp+ paper$dmhum
+  I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paper$dmtemp*paper$dmhum) +
I(paper$dmtemp*paperSdmwisp)+ I(paperSdmhum*paper$dmwisp), family=quasipoisson,da
ta=paper,na.action=na.exclude)

Phoi nhiém véi chat gy é nhiém khéng khi truée 2 ngdy nhdp vién: mod<-gam(nres~dmpm10_2
+s(trend, k=9*8, bs="ad”) + paperSdmtemp+ paper$dmhum + I(paperfdmhum”2) +
I(paper$dmwisp”2)+ I(paperSdmtemp*paper$dmhum) + I(paper$dmtemp*paper$dmwisp)+
[(paper$dmhum*paper$dmwisp), family=quasipoisson,data=paper,na.action=na.exclude)

Phoi nhiém véi chdt gdy 6 nhiém khong khi truéc 3 ngdy nhdp vién: mod<-
gam(nres~dmpm10 3+s(trend, k=9*8, bs="ad”) + paper$Sdmtemp+ paperSdmhum
+  I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paper$dmtemp*paperSdmhum) +
[(paper$dmtemp*paperSdmwisp)+ I(paperSdmhum*paper$dmwisp), family=quasipoisson,da
ta=paper,na.action=na.exclude)

Phoi nhiém véi chat gdy 6 nhiém khéng khi trieée 4 ngdy nhdp vién: mod<-gam(nres~dmpm10_4
+s(trend, k=9*8, bs="ad”) + paperSdmtemp+ paper$dmhum + I(paperfdmhum”2) +
I(paper$dmwisp”2)+ I(paperSdmtemp*paper$dmhum) + I(paper$dmtemp*paper$dmwisp)+
I(paper$dmhum*paper$dmwisp), family=quasipoisson,data=paper,na.action=na.exclude)

Phoi nhiém véi chdt gdy 6 nhiém khong khi truée 5 ngay nhdp vién: mod<-
gam(nres~dmpm10_5+s(trend, k=9*8, bs="ad”) + paperSdmtemp+ paper$dmhum
+  I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paper$dmtemp*paper$dmhum) +
I(paper$dmtemp*paperSdmwisp)+ I(paperSdmhum*paper$dmwisp), family=quasipoisson,da
ta=paper,na.action=na.exclude)
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Phu luc 3: Ciu lénh kiém tra d nhay va tinh 6n dinh ciia mé hinh

Bdc ty do (df=5): mod<-gam(nres~dmpm10p3+s(trend, k=9*5, bs="ad”) + paperSdmtemp+
paper$dmhum + I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paperSdmtemp*paper$dmhum)
+ I(paper$dmtemp*paper$§dmwisp)+ I(paper$dmhum*paper$dmwisp), family=quasipoisson,d
ata=paper,na.action=na.exclude)

Bdc tw do (df=6): mod<-gam(nres~dmpm10p3+s(trend, k=9*6, bs="ad”) + paperSdmtemp+
paper$dmhum + I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paperSdmtemp*paper$dmhum)
+ I(paper$dmtemp*paper$§dmwisp)+ I(paper$dmhum*paper$dmwisp), family=quasipoisson,d
ata=paper,na.action=na.exclude)

Bdc tw do (df=7): mod<-gam(nres~dmpm10p3+s(trend, k=9*7, bs="ad”) + paperSdmtemp+
paper$dmhum + I(paper$dmhum”2) + I(paper$dmwisp”2)+ I(paperSdmtemp*paper$dmhum)
+ I(paper$dmtemp*paper$§dmwisp)+ I(paper$dmhum*paper$dmwisp), family=quasipoisson,d
ata=paper,na.action=na.exclude)

Bdc tu do (df=8): mod<-gam(nres~dmpm10p3+s(trend, k=9*8, bs="ad”) + paperSdmtemp+
paper$dmhum + I(paper$dmhum”2) + I(paperSdmwisp”2)+ I(paperSdmtemp*paper$dmhum)
+ I(paper$dmtemp*paper$§dmwisp)+ I(paper$dmhum*paper$dmwisp), family=quasipoisson,d
ata=paper,na.action=na.exclude)
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