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TOM TAT

Pai dich Covid-19 dd ling xuong nhung s xudt hién ciia nhitng bién thé manh hon cé thé
khién dai dich bung phat tré lai. Ngoai ra, dich sot xudt huyét ciing ngay cang gia tang, gay ap luc
I6m cho nganh y té trong mede. TruGe tinh trang nay, tinh trang thiéu nhén lyc y té dan dén ty 1¢ y td
trén bénh nhdn ¢ mikc cyee ky thap. Tinh trang nay dan dén sw cham tre trong viéc cham soc, chan
dodn sai va anh hwéng dén sir an toan ciia bénh nhdn. Dé gidi quyét van dé nay, cdc tdc gia dé xudt
mo hinh Trung binh truot tlch hop tw dong hoi quy (ARIMA) dé hé tro dw bdo nhu cau ciia bénh
nhdn va dé xudt phdn bé sé lwong y td thich hop cho twng phong bénh nhan. Mo hinh nay dwoc ap
dung tai mot bénh vién Viét Nam, diea trén cdc yéu t6 nhw sé lwong bénh nhén, logi bénh, mirc do
nghiém trong cua bénh va hinh thirc cham soc. Mo hinh nay dwoc dp dung voi cdc tiéu chi va chinh
sdach dwoc phép tai Viét Nam. Két qud nghién ciru la di dodn sé heong bénh nhdn va phéin bé sé
lieong doi ngil y té t6i wu.

Tir khéa: ARIMA; Lip ké hoach phén bé nguon lyc; Ty Ié y td trén bénh nhan.
ABSTRACT

The COVID-19 pandemic has subsided, but the emergence of more powerful variants could
flare up the pandemic again. In addition, dengue fever is also increasing, putting a great deal of
pressure on the domestic health sector. Faced with this situation, there is a shortage of medical
personnel, leading to a critically low nurse-to-patient ratio. This situation leads to delays in care,
missed diagnoses, and compromised patient safety. To address this problem, the authors propose the
Auto-Regressive Integrated Moving Average (ARIMA) model to support forecasting patient needs
and recommend allocating the appropriate number of nurses to each patient room. This model is
applied at a Vietnamese hospital, based on factors such as the number of patients, type of disease,
severity of disease, and type of care. This model is applied with allowed criteria and policies in
Vietnam. The research result is to predict the number of patients and allocate the optimal number

of medical teams.

Keywords: ARIMA; Planning resource allocation, Nurse-to-patient ratio.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 311+312, thang 142 nim 2024 [REE
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

1. GIOI THIEU

S6t xuat huyét ¢ nguoi 1on va tré em
dang gia taing déu din trong nhiing nim gan
day, bén canh dich Covid-19. Bénh vién da
diéu tri dugc 1.377 ca sbt xudt huyét bénh
nhan sét, trong d6 c6 805 ngudi 1on va 572 tré
em (Duy Tinh, Bdo Thanh Nién, 2022). Theo
$6 liéu tir Bénh vién Nhi déng 1, sb tré em bi
nhiém sbt xuat huyét cao hon so v6i nim 2020
va s6 bénh nhan nhdp vién diéu trj du kién s&
tang 1én. V&1 ap luc cong viée cao va cuong do
lam vi¢c cuia nhan vién y té, cac bénh vién va
nha quan 1y phai dua ra cac giai phap dé phan
bd ngudn nhan lyc cong bang, dam bao chat
luong dich vu y té. Piéu dudng 1a ngudn nhan
luc quan trong gop phan vao hoat dong hiéu
qua cua bénh vi¢n déng thoi cham soc, theo doi
va kiém tra bénh nhan dé dam bao phan b hop
ly. Viéc quan 1y nhan vién tai cac budng dua
trén s6 lwong bénh nhan 1a rat quan trong va
cap bach dé phan chia hop 1y khdi luong cong
viéc cho diéu dudng, diéu dudng dé tranh ap
luc cong viéc hodc 1am viéc qué strc (Bénh vién
Nhi dong 1, 2022).

Ty 1é y ta trén bénh nhan 1a mot yéu tb
anh huong dén két qua strc khoe ciia bénh nhan
dién hinh, chéng han nhu khdi luong cong viéc
ma y td dam nhan nhiéu cong viéc hodc ty 1¢
y ta trén bénh nhan qué thp s& 1am ting nguy
co sai sot vé thude, bién chung, bénh mac phai
tai bénh vién, thoi gian nam vién kéo dai va sy
an toan cua bénh nhan hoac thoi gian lam viéc
ctua y ta. Do do, trong nghién ctru nay, tac gia
dé xuit mo hinh Auto-Regressive Integrated
Moving Average (ARIMA) dé hd tro cac nha
quan ly trong cac bénh vién hién tai trong viéc
dy doén sd luong bénh nhan roi phan b6 nhan
vién trén bénh nhan dé giai quyét cac van dé
chat luong dich vu y té va giam ty 1é tir vong
cua bénh nhan.

2. LUQC KHAO TAI LIEU

Nhiéu nghién ciru hién nay sir dung céc
mo hinh cho lich trinh va nhan sy bénh vién.
Nghién ctru ctia Aydas da dya trén s luong va
nhu ciu cta bénh nhan, st dung 1ap trinh )
nguyén ngau nhién dé 1ap ké hoach va phan b
nhan vién y t4 phu hop cho don vi cham soc dac
biét nhi khoa. Giam chi phi, tang su hai long
cua b¢nh nhan va nhan vién hanh phtic hon
v6i khdi lugng cong viée ting 1én 1a két qua
nghién ctru (Aydas va cong su, 2017). Trong
dai dich Covid-19 & Trung Qudc, Hong-Fei
Ren va cong su da khao sat cac y ta truong vay
ta trong cac phong bénh bi c6 1ap cua 117 bénh
vién bang cach str dung 1dy mau phan ting, sau
d6 phan tich sy khac biét vé trinh d ctia nhan
vién diéu dudng bang cach sir dung bai kiém
tra cia Kruskal-Walli va danh gia mbi quan hé
giita trinh d6 ctia nhan vién diéu dudng va chi
s6 hiéu qua bang cach st dung phan tich tuong
quan Spearman. SPSS 16.0 dugc su dung cho
tat ca cac phan tich thong ké va y nghia théng
ké duogc xac dinh bang cach sir dung gia tri p
12 0,05. Cac phat hién chi ra rang viéc phan b
nhan vién diéu dudng hop 1y 1a rat quan trong
dé dam bao hiéu qua, chét lugng va an toan cho
bénh nhan (Ren, et. al, 2022).

D3 ¢6 nhiéu nghién ctru dién hinh trén
thé gi6i lién quan dén xu hudng ty 18 y ta trén
bénh nhan va sy két hop giita y t4 va nhan vién
y ta (Rassin va Silner, 2007; Sharma va Rani,
2020). Hién tai, phuong phap ARIMA tai Viét
Nam van duoc sir dung dé nghién ctru du bao
mot s6 dé tai kinh té vi mo6 nhu: Thanh Hién va
cong su, 2022; Di¢u Uyén va cong su, 2014;
Quéc Duong va cong su, 2020. Tuy nhién, cac
nghién ctru nay van con mot sd han ché.
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3. PHUONG PHAP NGHIEN CUU

Trong nghién clru nay, tac gia st dung
mo hinh Auto-Regressive Integrated Moving
Average (ARIMA) d¢ phan tich chudi thoi gian
1a nhitng vi du mé hinh duoc str dung dé gitip
du doan nhu cau ctia bénh nhan va cung cap dir
liéu cho cac nha quan 1y 1ap ké hoach phan b
ngudn lyc hop 1y. Cac bude thyc hién ciia mo
hinh ARIMA nhu dudéi day:

Puodng co s ciia md hinh Hoi quy tu
dong (AR) duoc hién thi trong phuong trinh (1):

Ze = 0Ztq + 0zt + - + OpZr1 + ari (1)

Mait khac, mo hinh Trung binh truot
(MA) duoc thé hién trong phuong trinh (2):

Néu mot trong cac hé s6 1on hon 1, diéu
d6 cho thay dir liéu du doan co thé co do chinh
xéc 16n do c6 thé xay ra bién dong. Chung ta c6
thé két hop cac mo hinh nay dé xay dung "Mo
hinh trung binh dong — Tu hdi quy hdn hop",
két hop cac mo hinh AR va MA, nhu dugc
minh hoa trong phuong trinh (3):

2 = 02y + OZ g+t Oplyy +ap — 018y — Op0p gy + o+ 0g0p g (3)

Cac mo hinh AR, MA va ARMA don
gian hoa dugc thé hién trong cac phuong trinh
(4), (5) va (6), sir dung toan tir dich nguoc B dé
giam hinh thtc kinh té. Mot mo6 hinh AR ding
yén duoc biéu dién bang diém duc phuong
trinh (4).

O(B)z, = a; (4)

Z, = 0(B)a, (5)

0(B)z, = 6(B)a, ()

Phuong trinh (7) biéu thi mtc chénh
1éch cua toan tir tw hoi quy tong quét (B).

(¢(B)=9(B) (1-B)* (7)
Diéu nay mang lai mot dang khong ¢

dinh dong nhét thudc loai trong phuong trinh
(8) va dang m¢ rong trong phuong trinh (9):

¢(B) =0(B)(1—B)'Z, = 0(B)a, (¥
wy = 0w+ -+ 0w, +a, —6ia, 4 —— gqat—q' (9)

Trong d6 o, dugc tinh nhu minh hoa

trong phuong trinh (10):
Wy = {:1 - B]dzt == det- (10)
Trong do:

t1a cac khoang thoi gian, t €0,1,2,3,...n;

z: Nhu cau san c6 tai thoi di‘ém t;

p: Do tré tam thoi cua phan AR cua
ARIMA, p € 1,2,3,...n;

q: Phan MA cia ARIMA c6 dd tré tam
thoi, q € 1,2,3,..n;

d: Sai phan xé4c dinh bang phuong trinh
tich phan (10),d € 1,2,3,...n;

o Dit liéu du kién cho giai doan t dugc

tinh bang phuong trinh (10);

a: Su va cham hogc sai s6 ngau nhién
dugc tinh bang cach lay zy — Zy;

B: Sau khi tim thdy p phu hop, hiy st
dung toan tir dich nguoc dé phong to phan tu
hoi quy ciia mo hinh.

Thong tin vé chudi thoi gian & trén
c6 thé dugc tim thay trong sach gido khoa do
Tunnicliffe Wilson va cdng su viét (2016).

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 3114312, thang 142 nim 2024 RREW
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

4. KIEM CHUNG MO HINH PE XUAT

Trude hét, dir lidu dugc tac gia thu thap
thuc té tai mot bénh vién trong 3 ca lam viéc
(06:00 sang — 14:00 chiéu, 14:00 chiéu — 22:00
t6i, 22:00 t6i — 6:00 sang hom sau). Nghién ciru
nay duoc tinh tir ngdy 28/09/2022 dén ngay
17/06/2022 v&i tong s6 bénh nhan ¢ 03 budng
1a: 127609 twong tng véi 11 loai bénh nhan.
Cubi cung st dung phan mém R dé phan tich s6
liéu va tim ra sb lugng bénh nhan dy bédo theo
md hinh ARIMA phu hop nhat.

Bang 4.1 miéu ta ba mo6 hinh thich hop
cho 03 budng bénh nhan nay ARIMA(p,d,q),
bao gébm budng 1 c¢6 md hinh ARIMA(1,1,1),
budng 2 ¢6 mod hinh ARIMA(1,0,3), budng 3 ¢6
md hinh ARIMA(1,1,5).

Bdng 4.1. Két qua mé hinh ARIMA ciia 03 buong

Két qua ARIMA

series: b3ts
ARIMA(1,1,1)

Buf“)ng

1 Coefficients:
arl mal
0.7217 -0.7863
s.e. 0.1113 0.0995

series: b5ts
ARIMA(1,0,3) with non-zero mean

2 coefficients:
arl mal ma2 ma3 mean
0.9601 -0.0069 -0.0365 0.1150 13.6331

s.e. 0.0073 0.0238 0.0245 0.0221 0.7195
series: b7ts
ARIMA(1,1,5)
3 coefficients:
arl mal ma2 ma3 mad mas

-0.3916 0.2326 -0.2443 0.1836 -0.0509 -0.3077
s.e. 0.0581 0.0569 0.0237 0.0254 0.0329 0.0244

Sau khi thuc hién tinh toan trén mo hinh
ARIMA dé dy bao nhu ciu khach hang & bénh
vién, mo hinh nay dugc 4p dung theo cong thirc
(9) va (10) dé dy doan nhu ciu trong 20 ca (3
ca la 1 ngay) tiép theo. Két qua dugc thé hién ¢
Bang 4.2.

Badng 4.2. Két qua s6 liéu du bdo cho 03 buong sir dung mé hinh ARIMA

Cat Budng 1 Budng 2 Budng 3 Cat Budng 1 Budng 2 Budng 3
1 33.04989 | 15.89880 | 28.57866 11 33.17432 | 15.15646 | 28.90281
2 33.08590 | 15.80840 | 28.53113 12 33.17570 | 15.09564 | 28.90286
3 33.11189 | 15.74349 | 28.63682 13 33.17670 | 15.03725 | 28.90284
4 33.13065 | 15.65923 | 28.92759 14 33.17741 | 14.98119 | 28.90285
5 33.14418 | 15.57834 | 28.89316 15 33.17793 | 14.92736 | 28.90285
6 33.15395 | 15.50067 | 28.90664 16 33.17831 | 14.87569 | 28.90285
7 33.16100 | 15.42611 | 28.90136 17 33.17858 | 14.82608 | 28.90285
8 33.16609 | 15.35452 | 28.90343 18 33.17877 | 14.77845 | 28.90285
9 33.16976 | 15.28580 | 28.90262 19 33.17891 | 14.73272 | 28.90285
10 33.17241 | 1521981 | 28.90294 20 33.17902 | 14.68881 | 28.90285
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Dua vao két qua sé liéu trén, trong nghién ctru nay, tac gia dé ty 1 didu dudng ¢ 03 budng
nhu sau: Ca lam viéc 1 1a 1:5, ca lam viéc 2 1a 1:6, ca lam viéc 3 1a 1:8.

Bdng 4.3. Ldp ké hoach phdn bé y td cho bénh nhin 03 buong

Calam Sb lu’qng . Sb lu’gng . Sb lqug .
Ngay vide y tz}i cia Buong 1 y t‘;’l cua Buong 2 y tii cua Buong 3

: buong 1 buong 2 buong 3

1 7 33 3 15 6 29
28/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
29/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
30/09/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
01/10/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

1 7 33 3 15 6 29
02/10/2022 2 6 33 3 15 5 29

3 5 33 2 15 4 29

5. KET LUAN phat trién cac phwong phap du béo tién tién hon

Viéc st dung phuong phép du bdo
ARIMA da duogc thuc hi¢n trong nghién ctru
nay dé chimg minh mo hinh ARIMA c6 hiéu
qua trong viée du bao. Két qua nghién ctru chi
ra rang mo hinh ARIMA rat hitu ich trong viéc
hd tro cac nha quan 1y dua ra quyét dinh vé
viéc phan bo s6 lwong nhan vién y té dya trén
s6 lugng bénh nhan ¢ mdi budng. Nghién ciru
nay c6 thé thic day viéc ap dung khoa hoc dir
lidu va phuong phép du béo trong linh vuc y té.
Diéu ndy mé ra co hoi cho viéc nghién ciru va

dé cai thién quan 1y va dich vu y té.

Loi cdm on:

Nhém tac gia xin giri 10i cam on dén
Truong Dai hoc Vin Lang di hd tro dé thuc
hién nghién ctru nay. Céc van dé lién quan dén
ndi dung bai bao, doc gia co thé lién hé qua TS.
Nguyén Vin Thanh, thong qua email thanh.
nguyenvan@vlu.edu.vn. <
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