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Mai lién quan giira nhiét 40 méi trweong va sy nhap vién
do nhdi mau co tim cap & Tinh Thira Thién Hué, Viét
Nam: Két qua mgt nghién ciru theo chudi thoi gian

Ding Thi Anh Thu/, Darren Wraith’, Michael Dunné’
Tém tit:

Théng tin chung: Nghién ciru nay nham ddanh gid méi lién quan giita nhiét d¢ méi truong va sw
nhdp vién do nhoi mdu co tim cdp (NMCTC) & Tinh Thira Thién Hué.

Phwong phdp: Pady la mét nghién cieu theo chudi thoi gian, sir dung mé hinh phdn tich phi tuyén
tinh ¢é tinh dp tri hoan (DLNM). Théng tin vé sé nhdp vién NMCTC hang ngay dwoc thu thdp dwa
trén bénh dn luu triv tai Bénh vién Trung Uong Hué tir nam 2008 dén 2015; dir liéu khi twong hang
ngay cua tinh ciing dwoc thu thdp trong khodang thoi gian nay tai Trung tam Mang luoi Khi tuong
Thity vian Quéc gia.

Két qua: Tim thay méi lién lién quan nghich giita nhiét d¢ méi truong va nhdp vién do NMCTC &
Tinh Thira Thién Hué. Nguy co nhap vién do NMCTC tang 10% (RR: 1,10, KTC 95%: 0,99-1,23,
p>0,05) & nhiét ¢ thap (19,0°C) va tang 30% (RR: 1,30, KTC 95%: 1,01 - 1,67, p<0,05) ¢ nhiét
dé qud thdp (17,3°C).

Két lugn: Tang nguy co nhdp vién do NMCTC lién quan dén nhiét @ qua thap ¢ tinh Thira Thién
Hué.

Tir khéa: Nhiét 36 méi truong, nhoi mdu co tim cdp, mé hinh phén tich phi tuyén tinh ¢ tinh d¢
tri hoan (DLNM), khi hau nhiét doi gio mua, Bic Trung Bo.

Association between ambient temperature and hospital
admissions for acute myocardial infarction in Thua

Thien Hue province, Vietnam: a time-series analysis

Thi Anh Thu Dang!, Darren Wraith?, Michael Dunne?

Abstract

Background: This research examined the association between ambient temperature and hospital
admissions (HAs) due to acute myocardial infarction (AMI) in Thua Thien Hue.

Methodology: This was a time-series analysis, using the Distributed Lag Non-linear Model.
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Information about daily AMI HAs were obtained from hard-copy medical records at Hue Central
Hospital from 2008 to 2015 while daily meteorological data of the province was collected for the

same period at National Hydro-metrological and Environment Network Centre.

Results: An inverse relationship between AMI HAs and temperature in the Thua Thien Hue was
observed. The risk of AMI HAs increased by 10% (Relative risk (RR): 1.10, 95% CI: 0.99 — 1.23,
p > 0.05) at moderately low temperatures (19.0°C) while it increased by 30% (RR: 1.30, 95% CI:
1.01 —1.67, p < 0.05) at extremely low temperatures (17.3°C).

Conclusion: Risk of AMI onset is associated with extremely low temperature in Thua Thien Hue

province.

Key words: Ambient temperature, acute myocardial infarction, distributed lag non-linear model,

monsoon tropical climate, North Central Coast region.
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1: Khoa Y té cong cong, Pai hoc Y Duoc, Pai hoc Hué, Viét Nam

2: Truong Y té cong cong va cong tac xa hdi, Khoa Strc khée, Pai hoc Cong nghé Queensland, Uc.

1. Pit van dé

Nhiéu nghién ctru cho thdy bénh ly nhdi mau co
tim cap tinh (NMCTC) c6 thé bi kich hoat boi
nhiét d6 moi trudng qué cao hodc qua thap'23.
Mic du cac yéu td khi tuong khong duge coi
12 nguyén nhan tryc tiép ciia bénh NMCTC,
nhung chung c6 thé lam trim trong thém céc
bénh ly tim mach tiém 4n va két thiic bang con
nhdi mau co tim. Trong khi nhiét do lanh cé
thé gy thiéu mau co tim va mat 6n dinh mang
bam thanh mach do cac qua trinh dong thoi
nhu gay kich thich thu thé lanh & da (dan dén
tang catecholamine trong mau), kich thich di
tiéu qua muc 1am trim trong thém tinh trang
roi loan tim-phoi*. Nhiét d6 néng c6 thé dan
dén tang cung lugng tim do giin mach mau,
diéu hoa nhiét d6 khong day di va tang d6 nhot
huyét trong va ndng do cholesterol trong huyét
thanh dan dén lam tang nguy co NMCTC?.

Tuy nhién, nhitng bio cdo cho thiy cac két
qua khong thong nhét vé tic dong cua nhiét do
bat lgi dbi v6i nhap vién do NMCTC. Mot sd
bang chimg cho thy nhiét d6 cao 1am tang sd
luot dén kham tai bénh vién va nhép vién cho
NMCTC ¢ mét sb thanh phd caa Uc® va Y7,
céc nghién ciru khic tim thay su gia ting dang
ké cua nhap vién do NMCTC véi nhiét d6 qué
thap**. Mot s6 két qua nghién ctru cho thiy tac
dong bat loi dang ké cua ca nhiét do cao va
thip dén ty 16 mac NMCTC?°. Nguoc lai, cic
nghién cou ¢ Tay Ban Nha va Ha Lan khong
tim thay méi lién quan dang ké nao giita nhiét
dd moi truong xung quanh va nhap vién do
NMCTC!"!"'. Pang chu y 1a hau hét cac nghién
ctru trude day da dugc thuc hién & cac nudc
phat trién trong ving khi hau 6n ddi. Chi ¢
mat it cac nghién ciru danh gia mbi lién hé giira
nhiét d6 va nhap vién do NMCTC ¢ cac nudc
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dang phat trién nim trong vung khi hau nhiét
d6i'2. O Viét Nam, mot s6 tac gia'>'4 da tim thiy
mdi lién quan gifra nhiét do lanh va ty 1€ mic
bénh tim mach & mién Béc, va nhiét do cao &
mién Nam. Nghién ctru ctia chtng t6i 1a nghién
ctru dau tién danh gia méi lién quan giita nhiét
dd va nhap vién do NMCTC ¢ tinh Thtra Thién
Hué, thudc khu vue Bic Trung Bo. Pay la khu
vuc thudc vung khi hau nhiét déi gi6 mua, noi
khoang thay doi nhiét do giir cac ngay va trong
nam cao, thich hop dé danh gia lién quan giira

thay doi nhi¢t do va céc van dé strc khoe.

2. Pbi twong va phwong phap nghién ciru
2.1. Dia diém nghién ciru

Thira Thién Hué nim & Bic Trung B9, cd dién
tich 5.053,9 km* véi 128km bo bién, dan s6
1.103.100, trong d6 49,5% la nam gidi. Mat do
dan s6 trung binh cua tinh 13 219 ngudi/km?
(Téng cuc Théng ké Viét Nam, 2018). Toan
tinh trdi dai tir 16° N dén 16°45 N trong ving
khi hau nhiét d61 gio mua vi mua dong lanh va
am uét, va mua he néng va kho; pham vi nhiét
dd trong ngay hodc trong nam rong hon nhiét
dd ving Nam Trung Bd. Nhié¢t d¢ trung binh
hang ngay trong khodng thoi gian nghién ctru ¢
Thira Thién Hué 13 25,2+4,1 (°C), nhiét d6 cao
nhat 40,2°C va nhiét 6 thap nhat 1a 10,8°C, do
4m trung binh hang ngay 86,8+7.5 (%), ap luc
khong khi 1a 1009,2+5,5 (mmb), tdc do gid la
1,1£0,6 (m/s).

2.2. Thu thdp s6 liéu

Dir liu vé s6 nhdp vién do NMCTC hang
ngay dugc thu thap bang tat ca cac trudng hop
nhap vién co chan doan ra vién v6i ma ICD-
10: 121 trong khoang thoi gian tir 1/1/2008 dén

31/12/2015 tai Bénh vién Trung Uong Hué
(1.274 ca). Khoang thoi gian tdm nam nay dugc
lua chon dua trén sy sin c6 cua céc hd so bénh
an duoc luu trit trong bénh vién tai thoi diém
thu thap dir liéu duogc thuc hién. Ching t61 chi
Ivra chon cac bénh nhan co dia chi tai Tinh Thira
Thién Hué dé dua vao nghién ctru. S6 liéu duge
trich xuat tir hd so bénh 4n da duoc xac nhan
lai vé chan dodan NMCTC do céc bac si chuyén
khoa. Théng tin stic khoe bao gdm chan doan
khi xuét vién, ngay nhdp vién, va dac diém
nhan khau hoc x3 hoi va tinh trang sic khoe

cua tung bénh nhan.

Dir liéu khi tugng hang ngay duoc thu thép tu
Trung tdim Mang ludi Khi tuong va Moi truong
Thiy van Qudc gia trong cing khoang thoi
gian nghién ctru (tir 1/1/2008 d&én 31/12/2015).
Dir li€éu dugc ghi nhan tai tram khi tugng thuy
van chinh & thanh phd Hué). Dit lidu khi twong
bao gdm nhiét do tdi thiéu, tdi da, trung binh
hang ngay (°C), 46 4m tuong ddi trung binh
(%), 4p sudt khong khi (mmb) va téc do gid
(m/s). Thong tin vé& bénh ciim ciing dugc thu
thap va kiém soat trong khi phan tich s6 liéu.
S lidu duoc trich tir saich Thong ké hang nam
vé bénh truyén nhiém, tir nim 2008 dén 2015
cua BO'Y € Viét Nam.

2.3. Phén tich sé liéu

Chung t6i da ap dung cac phuong phap phan tich
chudi thoi gian (time-series analysis) dé danh
gid mdi lién quan gitra nhap vién do NMCTC
va nhiét d6 moi truong bang M6 hinh tuyén
tinh tong quat (GLM) va M6 hinh hdi quy phi
tuyén tinh co tinh dén d6 tri hodn (Distributed
lag Non-linear Model)"®. Pay la phuong phap

phan tich phd bién trong cac nghién ctru chudi
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thoi gian (thudc nhdm nghién ctru sinh thai hoc
— ecological study) khi danh gia anh huong cua
cac yéu t6 khi twong va 6 nhiém khong khi 1én
mot van dé strc khoe>'*1¢. Uu diém cta phuong
phap nay 1a danh gia dong thoi mdi lién quan
phi tuyén tinh giita yéu t6 khi twong va van dé
stc khoe, cling nhu tinh tri hodn cua tdc dong
ctia yéu to khi twong 1én su xuat hién cia van

de stc khoe lién quan'™.

Qua céc phan tich tham do, nhi¢t d6 trung binh
24 gio hang ngay 1a bién sé duoc lwa chon giai
thich chinh trong mé hinh. Céc bién s6 duoc st
dung trong mé hinh phan tich bao gém s6 nhap
vién hang ngay do NMCTC, xu hudng dai han
clia bénh, mua trong nam, ngay cudi tudn va
ngay 18, ty 16 mic bénh cum va cic yéu té khi
tuong khac. Mua trong ndm va xu hudng dai
han duoc biéu thi theo nim va thang 13 bién
dinh tinh, cudi tudn va ngay 18 13 bién nhi phan
va ching t6i st dung ham spline béc 3 cho céac
bién vé d6 am, ap sudt khong khi va tdc do gio,
sO ca bénh cum. Phuong phap phén tich va
céc bién giai thich lya chon dwa vao m hinh
1a nhimg bién s thudong duoc s dung trong
cac nghién ctru twong tw nhim danh gid moi
lién quan gitta nhiét A0 moi truong va cac bénh
tim mach nén duoc chiung t6i lya chon sur dung
31416 Nham danh gia riéng anh huong cia nhiét
d6 sau khi diéu chinh anh hudng ciia cic anh
hudng khac (thoi vy, xu hudng, do am tuong
d6i, v.v.), chiing t6i da str dung mé hinh hai giai
doan trong d6 phan du tir mé hinh giai doan
dau (1) duoc str dung trong giai doan thtr hai

(1). Trong md hinh giai doan dau tién:

Y ~ Phén ph6i nhi thirc (u)

Log (u) = a + Year + month+ ns(Humidity,
3df) + ns(Air Pressure, 3df) + ns(Wind Speed,
3df) + ns (Influenza, 3df) + Weekend, +
Holiday ~+ offset(log(population))+ E, (1)

Trong d6 t 1a ngay quan sat; Y, la s6 ca nhap
vién do NMCTC trong ngay t; ns(.) dai dién
cho phép tinh toan ham spline bac 3 (natural
cubic spline); E, 1a phan du ctia mé hinh.

Trong md hinh 2 (2), chung t6i dung phan du
ctia md hinh déu tién (1) dé tinh todn anh hudng
cua nhiét do trung binh hang ngay 1én su nhap
vién do NMCTC:

firz =y

Log (E) = o+ ns (T, 4df) + offset (log (fit2))
+eg (2)

Trong do, T, 1a ma trn tao boi m6 hinh DLNM
cho nhiét do moi truong vao ngay t va do tri
hodn 1 ngay (tri hodn téi da 21 ngay) va ¥ 1a
phan du ciia mé hinh dau tién (1).

Dé ndm bit cac tic dong phi tuyén tinh va tac
dong tri hoan cua nhiét d6 moi trudng, chung
to1 da su dung mo6 hinh DLNM véi ham spline
bac 4 cho nhiét d0 mdi truong va do tri hoan 1én
dén 21 ngay. Phuong phap nay di duoc st dung
trudc d6 va duge cho la phu hgp'é (Phuong
trinh (2)). Dé xac dinh nhiét d6 tham chiéu cho
mod hinh DLNM, chung t6i da chon nhiét do
tuong Gmg véi nguy co trong dbi (RR) ude tinh
t6i thiéu trong pham vi bach phan vi nhiét do
mdi trudng thir 5 dén thir 95°. Ap dung phuong
phap nay, ngudng nhié¢t do dugc chon cho tinh
Thira Thién Hué 1a 21,9°C.
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Chung t61 da thuc hién phan tich dir licu bé‘mg
phin mém thong ké R va cic gbi phan tich
“MASS” va “dlnm”"” (Phan mém R, phién ban
3.2.5,2016). Nghién ctru nay da duoc thong qua
ctia Hoi dong dao dirc trong nghién ctru y sinh
hoc cua Pai hoc Y Dugc Hué ngay 25/7/2015
va da nhan duoc su chép thuan cua Hoi déng
dao duc nghién ctu cia Pai hoc Cong nghé
Queensland, Uc (S hiéu: 1500000188).

3. Két qua

Trong thoi gian nghién ctru ¢6 tong s 1.274 ca
nhap vién do NMCTC du diéu kién lay sb liéu
cho nghién ctu, trong tong s6 2922 ngay dua
vao nghién ctru (1/1/2008 dén 31/12/2015).
S6 ca nhap vién do NMCTC trung binh hang
ngdy 1a 0,49 + 0,7, thap nhat 1a 0 ca, tdi da 5
ca nhdp vién do NMCTC/ngay. Thong tin chi
tiét mo ta vé cac yéu td khi twong va cac bién
s6 doc 1ap khac, cling nhu cac dac diém vé mau
nghién ctru dugce trinh bay & cac cong bd khac

ctiia nhom tac gia'®".

Nguy co twong doi

Hinh 1 cho thay cac tac dong tich liiy cua nhiét
d6 moi truong véi tong d tri hodn 21 ngay,
két qua cho thiy co su gia ting dang ké nguy
co tang s6 nhap vién do NMCTC khi nhiét do
moi truong giam. Nguy co twong dbi (RR) ctia
su nhéap vién do NMCTC tang 10% (RR: 1.10,
95% KTC: 0.99 - 1.23, p > 0,05) ¢ nhiét do
thap (bach phan vi thir 10 cta khoang nhiét do
- 19,0°C) so véi nhiét d6 tham chiéu (21,9°C).
Thém vao d6, nguy co nhap vién do NMCTC
tang 30% (RR: 1,30, KTC 95%: 1,01 - 1,67, p
<0,05) & nhiét do qua thap (bach phan vi thir 5
cua dai nhiét d¢ - 17,3°C). Ngoai ra, trong Hinh
2, anh hudng chung cia nhi¢t d0 moi truong
1én nhap vién do NMCTC thay doi theo gidi
tinh, nhém tudi va tinh trang bénh tat. Nam gidi
va ngudi gia (65 tudi tré 1én) 1a nhém chiu tac
dong dang ké bai thoi tiét lanh trong viéc phat
sinh bénh NMCTC.

15 20

T T
25 30

Mhiét doé moi trudng (*C)

Hinh 1. Tac dong chung (tri hoan 0-21 ngay) cua nhiét 46 moi triedrng 1€n swe nhap vién
do Nhoi mau co tim cap & Tinh Thira Thién Hue tir 2008-2015 (dwérng mau do)
v 95% khoang tin cay (ving mau xam)
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Hinh 2. Nguy cor twong doi cua so nhap vién hang ngay do NMCTC & nhiét do 17,3°C
{bach phan v thir 6 cia dai nhiét 46 moi trurdrng) & cac nhom khac nhau (A6 tri hodn 0-14 ngay)

Hinh 3 biéu thi nguy co tuong ddi cta su nhap
vién do NMCTC theo s6 ngay tri hodn & cac
mdc nhiét @6 thap da chon, & bach phan vi thi
10 (19,0°C), tht 5 (17,3°C), va thi 3 (16,4°C)
cua dai nhiét d méi truong & Tinh Thira Thién
Hué. Céac duodng biéu dién cho thdy, nguy co
tuong d6i ting theo muc giam cua nhiét do va
cho théy tac dong cham cua nhiét do I1én sy
nhap vién do NMCTC & ngudng nhiét do thap.
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Ngoai ra, anh huong cia nhiét do thép lén su
nhap vién do NMCTC biéu hién c6 su tri hodn
tir 3 dén 5 ngay. Piéu nay cé nghia rang, khi
ngudi dan tiép xuc voi nhiét d6 lanh trong ngay
thi phai 3 d&én 5 ngay sau ho mdi nhéap vién do
NMCTC. Bén canh d6, cac dudong biéu dién
ciing cho thdy anh huong ctia nhiét 6 thap dén
su nhap vién do NMCTC kéo dai dén khoang
18 ngay sau ngay tiép xtic v4i nhiét do thap.
Bach ghan vi thd 10™ (18,0°C)

Bach phan vi thir 5™ (17,3°C)
Bach phan vi tho 3™ {16,4°C)

Nguy co turong déi
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56 ngay tri hoan

Hinh 3. Nguy co twong doi cla s6 nhap vién do Nhoi mdu co tim cap hang nga
& cac mirc nhiét do thap va so ngay tri hod@n & Tinh Thira Thién Hue trong khoang thoi gian 2008-2015
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4. Ban luian

Két qua ctia chung t6i chimg minh rang nhiét do
moi truong xung quanh cd kha nang anh hudng
dén sy khoi phat NMCTC; cu thé 1a nhiét do
thdp 1am tang nguy co nhap vién do NMCTC
& Tinh Thira Thién Hué. Két qua nay kha trai
nguoc véi két qua ching toi tim thiy ¢ tinh
Khanh Hoa, thugc ving Nam Trung B¢ (khi
hau nhiét d6i savanna)'®'?. O Khanh Hoa, nguy
co nhap vién do NMCTC duogc tim théy co lién
quan thuan cé y nghia thong ké véi sy ting
ctia nhiét @6 moi truong. Nguy co twong dbi
(RR) cua sy nhdp vién do NMCTC tang 18%
(RR: 1.18, 95% KTC: 0.95 - 1.47, p > 0,05) ¢
nhiét d¢ cao (bach phan vi thr 90 cia khodng
nhiét d6 - 29,5°C) so véi nhiét 6 tham chiéu
(23,4°C). Thém vao do, nguy co nhédp vién do
NMCTC tang 36% (RR: 1,36, KTC 95%: 1,06
- 1,73, p<0,05) & nhiét dd qua cao (bach phan
vi thr 95 cta dai nhiét do - 29,9°C). Nhu vay,
c6 kha nang nhiét do mdi truong quéd noéng va
qua lanh déu c6 anh huéng dén sw nhap vién do
NMCTC va ching khac nhau gitta cac vung &
Viét Nam theo ddc diém khi hau.

Ngoai ra cac phan tich vé anh hudng tri hodn
ctia nhiét 46 va nhom nguy co d6i véi nhiét do
moi truong thap & Tinh Thira Thién Hué cho
thdy nhiét do qué thip (bang hodc thdp hon
17,3°C) géy ra anh hudng tri hoan 1én sy nhép
vién do NMCTC. Anh huéng ciia nhiét d6 thip
kéo dai gén ba tudn. Bén canh d4, lién quan dén
céc phan tich phan nhém cho thiy tac dong bat
loi ctia nhiét d6 lanh chi cao hon déng ké ¢ nam
gidi va ngudi cao tudi (trén 65 tudi).

Céc nghién ctu trude day da ghi nhan méi lién
quan giira nhiét dd modi truong xung quanh

va  nhap vién do NMCTC, va c6 cac két luan
khac nhau vi nhiéu ly do®567891011 Nghién ciru
clia chung t6i ung ho gia thuyét ton tai mdi
lién quan gitta nhiét d6 khic nghiét va sy phat
sinh NMCTC ¢ céac vung khi hau khac nhau.
Su khong nhét quan gitta cac két qua nghién
ctru vé nhiét do va bénh tim mach vanh (bao
gobm NMCTC) tir cac nghién ctru khac nhau,
mot phan, cé thé lién quan dén ngudng tiép
xuc nhiét dd khac biét & cac ving khi hau khac
nhau®. Cu dan & mdi ving c6 thé thich nghi
voi khi hdu dia phuong thong qua viéc thich
nghi sinh 1y, thay d6i mé hinh hanh vi va co
ché thich nghi?'.

Nghién clru nay con tdn tai mot s6 han ché
twong tu nhu cic nghién ciru chudi thoi gian
cung chu dé 12 bao gom s liéu thu thap dugc
tap trung tai diém cb dinh (sb liéu bénh va yéu
t6 khi tugng), han ché thong tin ca nhan vé cac
yéu t6 nguy co truyén thng ciia bénh NMCTC
va cac bién phép thich tmg (st dung diéu hoa
khong khi), nghé nghiép hodc lugng thoi gian
nguoi dan danh cho hoat dong ngoai troi. Do
d6, su udc tinh vé s6 ca NMCTC c¢6 thé da
duoc danh gia the”ip hon thue té va sai léch ¢
thé 1am cho cac méi lién quan tim thiy kém
chinh xac. Cac nghién ciru trong tuong lai nén
xem xét cac danh gia chinh x4c vé mirc do tiép
xtc thuc té véi nhiét dd cao hodc thép o cép do

ca nhan.

5. Khuyén nghi

Nghién ctru ctia chung t6i cho thiy su gia ting
nguy co nhap vién do NMCTC khi tiép xuc
v6i nhiét d6 moi truong qué thap (nhiét do
moi trudmg bang hodc thap hon 17,3°C) ¢ Tinh
Thira Thién Hué. Cac bién phap thich ing y té
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cong cong nén tap trung vao viéc giam tiép xiic
v6i nhiét 6 thap. Chung c6 thé bao gdm viée
xdy dung va trién khai cc chuong trinh gido
duc stic khée vé NMCTC va lién hé véi nhiét
dd moi truong cho cac nhom dé bi tdn thuong;
nhin manh nhitng rui ro vé strc khoe trén céc
phuong tién truyén thong dai chung va du bao

thoi tiét trén mang x4 hoi khi diéu kién nhiét do
khac nghiét sap xay ra.

Loi cam on: Nghién ciru ndy duge hd trg boi
Hoc bong Chinh Phu Uc va Vién Nghién ciru
Strc khde Cong d@)ng, Truong Pai hoc Y Duoc,
Dai hoc Hué, Viét Nam.
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