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PHAN TiCH XU HUGNG SU DUNG BAO HIEM Y TE
VA HAM Y QUAN TRI TU DU LIEU
MOT BENH VIEN TU NHAN TAI BINH DUGNG

TOM TAT

Muc tiéu: Phan tich xu huéng st dung bao hiém
y t& (BHYT) va danh gia mot s6 ham y quan tri tai mot
bénh vién tw nhan trong béi canh thay dbi co ché thanh
toan y té.

Phwong phap nghién ctru: Nghién ctu hén hop
déng thoi dwoc thwe hién trén 173.280 hd so bénh an
dién tlr cda ngwoi bénh BHYT tai Bénh vién Hoan Hao
Thuén An giai doan 2022-2024 két hop véi 40 phoéng
vén sau. Phan tich dinh lvong gdm hdi quy Logistic
da bién, mé hinh ARIMA, Random Forest theo khuyén
cao TRIPOD+AI va hdi quy chudi thoi gian gian doan
(Interrupted Time Series — ITS).

Két qua: Sé luot kham chiva bénh BHYT téang 21,0%
trong giai doan nghién ctru, trong dé6 kham ngoai tru
chiém trén 96% téng sé lwot kham. Nguwdi bénh thudc
nhém 62 bénh hiém nghéo c6 nguy co' chuyén tuyén
cao hon dang k& (OR = 5,40; p < 0,0001). Thiéu hé
théng MRI/MSCT lién quan dén nguy co chuyén tuyén
tang (OR = 2,64; p < 0,001). M6 hinh ARIMA(1,1,1) dw
bao s6 lwot kham BHYT tiép tuc ting 8,5-11,2% médi
nam trong giai doan 2025-2027. Mé hinh random forest
dat ROC-AUC = 0,885; sai s6t ma hda ICD-10 14 yéu tb
doéng gop 1&n nhéat vao nguy co xuat toan BHYT. Phan
tich ITS ghi nhan thei gian ndm vién trung binh gidm ti
5,80 xubng 4,45 ngay sau khi &p dung co ché DRG (p
< 0,001).

Két luan: Gia tang s dung dich vu BHYT va thay
ddi co ché thanh toan y té dat ra yéu ciu tang cuwong
quan tri di¥ liéu va nang lwc van hanh tai cac co sé y
té tw nhan. Chuén héa ICD-10, nang cAp ha tAng céng
nghé théng tin va trng dung phan tich di liéu c6 thé gop
phan nang cao hiéu qué quan tri BHYT va thich (ng v&i
co ché thanh toan méi.

Tir khéa: Bao hidm y té; bénh vién tw nhan; DRG;
ICD-10; hoc may; quan tri y té.
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SUMMARY

ANALYSIS OF HEALTH INSURANCE
UTILIZATION TRENDS AND MANAGEMENT
IMPLICATIONS USING DATA FROM A
PRIVATE HOSPITAL IN BINH DUONG
PROVINCE, VIETNAM

Objective: To analyze trends in health insurance
(HI) utilization and examine selected management
implications at a private hospital in the context of
ongoing healthcare payment reforms.

Methods: A convergent mixed-methods study
was conducted using 173,280 electronic medical
records of insured patients at Hoan Hao Thuan An
Hospital from 2022 to 2024, combined with 40 in-depth
interviews. Quantitative analyses included multivariable
Logistic regression, ARIMA forecasting, random forest
modeling following TRIPOD+AIl recommendations, and
interrupted time-series (ITS) analysis.

Results: The number of insured healthcare visits
increased by 21.0% during the study period, with
outpatient services accounting for more than 96% of total
encounters. Patients in the group of 62 severe diseases
had a significantly higher referral risk (OR = 5.40; p <
0.0001). Lack of MRI/MSCT services was associated
with increased referral risk (OR = 2.64; p < 0.001). The
ARIMA(1,1,1) model predicted an annual increase of 8.5—
11.2% in insured visits during 2025-2027. The random
forest model achieved a ROC-AUC of 0.885, with ICD-
10 coding errors identified as the leading contributor to
reimbursement denial risk. ITS analysis demonstrated a
reduction in average hospital length of stay from 5.80 to
4.45 days after implementation of the diagnosis-related
group (DRG) payment model (p < 0.001).

Conclusions: Increasing health insurance utilization
and changes in healthcare payment mechanisms
require stronger data governance and operational
capacity in private healthcare facilities. Standardizing
ICD-10 coding, upgrading digital infrastructure, and
applying data analytics may improve health insurance
management and support adaptation to emerging
payment reforms.

Keywords: health insurance; private hospital; DRG;
ICD-10; machine learning; healthcare management.
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I. DAT VAN BE

Bao hiém y té (BHYT) gil vai trd quan trong
trong tién trinh bao phd cham séc strc khde toan
dan va bao dam céng bang y té [1,3,7]. Tai Viét
Nam, ty I&é bao phti BHYT lién tuc gia tang, kéo
theo nhu cau kham chi*a bénh ngay cang Ién
trong bdi canh gia hoéa dan sé va chuyén dich
mé hinh bénh tat [1,3,7]. Péng thoi, hé thdng y
té dang trién khai cac co ché thanh toan méi nhw
thanh toan theo nhém chan doan (DRG) nham
kiém soat chi phi va nang cao hiéu qua s dung
ngudn luc [4,8].

Khu vic y té tw nhan ngay cang tham gia sau
vao hoat ddng kham chira bénh BHYT, dac biét tai
cac dia phwong phat trién céng nghiép nhw Binh
Duong. Sw gia tang sb lwot kham BHYT tao ap
lwe 1én nang lwc van hanh, chat lwong dich vu va
quan tri chi phi. Bén canh do, sw phat trién cla
bénh an dién tlr va céng cu phan tich dir liéu m&
ra co héi (rng dung tri tué nhan tao va hoc may
trong quan tri BHYT [2,5]. Tuy nhién, cac nghién
ctru khai thac di liéu thuce té tir bénh vién tw nhan
tai VViet Nam con han ché.

Nghién cru dwoc thye hién nham phan tich xu
hwong st dung BHYT tai mot bénh vién tw nhan
giai doan 2022-2024, ddng thei danh gia cac yéu
t6 lién quan dén chuyén tuyén, nguy co xuét toan
BHYT va tac dong cltia co ché DRG dbi voi diéu
tri ndi tra.

Il. DOl TUONG VA PHUONG PHAP
2.1. Thiét ké nghién ctru

Nghién ctru hén hop dé")ng thoi dwoc thwe hién
tai Bénh vién Hoan Hao Thuan An, Binh Dwong
giai doan 2022-2024 trén 173.280 hd so bénh an
dién t& cla ngudi bénh BHYT va 40 phdng van
sau v&i ngudi bénh, nhan vién y té, can bd quan
ly va chuyén vién BHYT.

2.2. Thu thap sé liéu

Div lieu dinh lwong: duwoc trich xuat tlr hé
thdng HIS, bao gébm dac diém ngudi bénh, ma
ICD-10, hinh thtrc didu tri, chuyén tuyén, thdi gian
nam vién va thanh toan BHYT.

Dir liéu dinh tinh: tap trung vao trai nghiém st
dung BHYT, ma héa ICD-10, ha tAng céng nghé
thong tin va co ché thanh toan DRG.
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2.3. Bién s6 nghién ctru

Bién két qua: chuyén tuyén, xuét toan BHYT,
thoi gian nam vién, tai nhap vién.

Bién giai thich: thoi gian chd kham, thiéu
MRI/MSCT, nhém 62 bénh hiém nghéo, sai s6t ma
hoéa ICD-10, chi dinh can lam sang vwot mirc va
gian doan chubi cung rng.

2.4. Phan tich sé liéu

Hbi quy logistic da bién dwoc st dung dé xac
dinh yéu t6 lién quan dén nguy co chuyén tuyén:

P
1-p

Logit (P) = ln( ) = By + B1X1 + -+ B Xy

Odds ratio dwgc tinh theo cong thirc:

M6 hinh ARIMA duwoc st dung dé dw bao xu
huwéng lwot kham BHYT:

@B - B)dYt =60(B)e,

Tinh dirng cla chudi th&i gian dwoc danh gia
bang kiém dinh Augmented Dickey—Fuller (ADF),
trong khi kiém dinh Ljung—Box duoc st dung dé
danh gia phan dw mé hinh.

Thuat toan random forest dwoc ap dung dé dw
b&o nguy co xuét toan BHYT:

[ =%in @
k=1

Trong d6, T_k(x) la cay quyét dinh th k cla
md hinh. Hiéu n&ng mé hinh dwoc danh gia bang
ROC-AUC, PR-AUC va Brier score. Phan tich
SHAP duwoc st dung dé xac dinh mirc dd dong
gop cua tirng bién.

M6 hinh chubi thoi gian gian doan (ITS) dwoc
st dung dé danh gia tac dong clia co ché DRG:

YiBotB THBX*BS(TXX)*e,

2.5. bao dirc nghién ctru

Nghién ctu dwoc Hoi ddng Pao dic trong
nghién ctru y sinh hoc phé duyét theo Quyét dinh
s6 327/2025/YTCC-HD3 ngay 03/07/2025. D
lieu dwgc ma héa va bao mat theo quy dinh.

Il. KET QUA NGHIEN cUU

3.1. Xu hwéng sir dung BHYT giai doan
2022-2024

Sé lwot kham chiva bénh BHYT tang tiv 50.856
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lwot ndm 2022 18n 61.540 lwot ndm 2024, twong (’ng mire tang 21,0%. Kham ngoai tra chiém trén 96%
tbng sb lwot kham trong toan bo giai doan nghién cru. Ty 1& chuyén tuyén tdng nhe tir 0,3% lén 0,4%,
trong khi thdi gian ch® kham trung binh téng tr 15,2 1&n 15,9 phat. M hinh ARIMA(1,1,1) dw béo sb
lwot kham BHYT tiép tuc tang 8,5-11,2% médi ndm trong giai doan 2025-2027.

Bang 1. Bac diém sir dung dich vu BHYT giai doan 2022—-2024

Chi tiéu 2022 2023 2024
Tbng sé lwot kham BHYT 50.856 60.884 61.540
Ngoai tru 95,8% 96,4% 96,1%
Noi tru 4,2% 3,6% 3,9%
Ty I& chuyén tuyén 0,3% 0,3% 0,4%
Thei gian chd kham trung binh 15,2 phut 15,4 phut 15,9 phut

Kiém dinh Augmented Dickey—Fuller (ADF) cho thdy chudi théi gian dat tinh dirng sau sai phan bac 1
(p <0,001). M6 hinh ARIMA(1,1,1) dw bao sb lwot kham BHYT tiép tuc ting trong giai doan 2025-2027.
Kiém dinh Ljung—Box khéng ghi nhan tw twong quan cé y nghia théng ké cta phan dw mé hinh (p =
0,35), cho thdy mé hinh phu hop vé&i dir liéu nghién clru.

Xu huéng lugt kham BHYT giai doan 2022-2027
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Biéu db 1. Xu huwéng lwot kham BHYT giai doan 2022-2027 va dw bao ARIMA
3.2. Cac yéu tb lién quan dén kha nang chuyén tuyén

Nguw&i bénh thuéc nhém 62 bénh hiém nghéo c6 nguy co chuyén tuyén cao hon dang ké (OR = 5,40;
KTC 95%: 4,80-6,05; p < 0,0001). Thiéu hé théng MRI/MSCT lién quan dén nguy co' chuyén tuyén tang
(OR =2,64; p < 0,001), trong khi th&i gian ché kham trén 30 phut ciing lam tang nguy co chuyén tuyén
(OR =1,82; p<0,01).

Bang 2. Cac yéu té lien quan dén nguy co chuyén tuyén

Bién déc lap OR KTC 95% p
Thoi gian chd kham >30 phut 1,82 1,65-2,12 <0,01
Thiéu MRI/MSCT 2,64 2,21-3,15 <0,001
Thudc nhédm 62 bénh hiém nghéo 5,40 4,80-6,05 <0,0001
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Cac yéu to lién quan dén nguy ca chuyén tuyén

Thdi gian ché khdm >30 phat

Thiéu MRI/MSCT

Thudc nhém 62 bénh hiém nghéo

[

—e—

Odds Ratio (KTC 95%)

Biéu db 2. Forest plot cac yéu té lién quan dén chuyén tuyén

3.3. Két qua méd hinh random forest dy bao
nguy co’ xuat toan BHYT

M6 hinh random forest duwgc xdy dwng theo
khuyén cao TRIPOD+AI nham dw bao nguy co xuét
toan BHYT. D@ liéu giai doan 2022—2023 dwoc st
dung dé huan luyén mé hinh, trong khi di liéu nam
2024 dwoc dung dé kiém dinh doc lap.

Bang 3. Hiéu nédng mé hinh random forest

Chi sé danh gia Gia tri
ROC-AUC 0,885
PR-AUC 0,762
Brier Score 0,085

Phan tich SHAP cho thay sai s6t ma héa ICD-
10 la yéu t6 déng goép I&n nhat vao nguy co xuét
toan BHYT, tiép theo la chi dinh can lam sang
vwot mire va gian doan chudi cung rng.

Bang 4. Céc yéu té déng gép vao nguy co xuét
toan BHYT theo phan tich SHAP

Yéu tbé Mtrc déng goép
Sai s6t ma héa ICD-10 39,4%
Chi dinh can l1am sang vwot mic 24,1%
Gian doan chudi cung &rng 16,5%

3.4. Tac dong cuia co’ ché DRG dén théi gian
nam vién

Phan tich chudi thoi gian gian doan (ITS) cho
thdy sb ngay ndm vién trung binh giam tir 5,80
ngay trwéc DRG xubng con 4,45 ngay sau can
thiép (p < 0,001). Tuy nhién, xu hwdng tai nhap
vién tang nhe theo th&i gian.

Bang 5. Két qué phén tich ITS danh gié tac déng cta co ché DRG

Chisé Trwéc DRG Sau DRG P
Sé ngay nam vién trung binh 5,80 4,45 <0,001
Thay déi tuyét dbi -1,35 ngay
Xu hwéng tai nhap vién On dinh Tang nhe

3.5. Két qua nghién ctru dinh tinh

Phan tich dinh tinh cho thdy cac van dé lién quan dén ma héa ICD-10, ha tAng céng nghé théng tin
va nang luc chan doan hinh anh cé anh huédng dang ké dén hoat dong quan tri BHYT. Sai s6t ma héa
ICD-10 dwge ghi nhan la nguyén nhan anh huéng dén quyét toan BHYT, trong khi sy c6 hé théng BHYT
dién t&r lam kéo dai thoi gian chd kham. Ngoai ra, han ché vé trang thiét bi chan doan hinh anh gép phan

lam tang nhu cAu chuyén tuyén.
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Bang 6. Két qua tich hop gitra di¥ liéu dinh long va dinh tinh

Chu dé

Trich dan dinh tinh

Ham y quan tri

Sai s6t ma hoa ICD-10

“Sai s6t ma héa ICD-10 c6 thé anh
hwéng dén quyét toan BHYT.”

Can tang cwéng chudn héa va dao
tao ma héa ICD-10

Ha tAng cong nghé thong tin

“Sw cb hé thébng BHYT dién t& lam
kéo dai thoi gian cho kham.”

Can nang cép ha tAng c6ng nghé
thong tin

Thiéu thiét bi chan doan

“Han ché thiét bj chan doan hinh anh
lam tang nhu ciu chuyén tuyén.”

Can tang cwong dau tw trang thiét bi
can lam sang

IV. BAN LUAN

Két qua nghién ctru cho thay sb lwot kham
chira bénh BHYT tai bénh vién tang dang ké trong
giai doan 2022—-2024, phu hop v&i xu hwéng mé
réng bao pht BHYT va gia tdng nhu cau cham séc
strc khoe tai Viét Nam [1,3,7]. Ty |&€ kham ngoai tru
duy tri trén 96% phan anh dac diém hoat dong cla
co sd y té tw nhan véi lwu lwong ngudi bénh Ién
va thoi gian diéu tri ngén. Du bao ARIMA cho thay
sb lwot kham BHYT tiép tuc gia tang trong cac
n&m tiép theo, dat ra yéu cau nang cao nang lyc
van hanh, t6i wu héa quy trinh kham chiva bénh va
tédng cwong ha tAng cong nghé thong tin.

Nghién ctru ghi nhan nhém nguwoi bénh thudc
danh muc 62 bénh hiém nghéo cé nguy co chuyén
tuyén cao hon dang ké. Béng thoi, thiéu hé thdng
MRI/MSCT va th&i gian chd kham kéo dai cling
lién quan dén nguy co chuyén tuyén tang. Két qua
nay cho thdy nang luc can lam sang, kha nang
dap wng ky thuat chuyén sau va hiéu qua van
hanh cé anh hwédng trwc tiép dén tinh lién tuc cta
diéu tri va trai nghiém nguwoi bénh. Trong bdi cénh
s6 lwot kham BHYT ngay cang tang, dau tw trang
thiét bi chan doan va cai thién quy trinh tiép nhan
c6 thé gép phan han ché chuyén tuyén khéng can
thiét va nang cao hiéu qua s dung nguén luc .

M6 hinh random forest dat ROC-AUC = 0,885,
cho thdy tiém nang ng dung hoc may trong duw
bo nguy co’ xuat toan BHYT. Phan tich SHAP xac
dinh sai s6t ma hoa ICD-10 1a yéu t6 anh huwéng
I&n nhat dén nguy co xuét toan, nhan manh vai trd
cta chuan hoa di¥ liéu bénh an dién t& trong quan
tri BHYT. Két qua nay phu hop véi dinh hwéng
TRIPOD+AI vé& (rng dung tri tué nhan tao trong mé
hinh dw bao Iam sang [2]. Trong bdi canh chuyén
ddi sb y t&, cac cong cu phan tich di liéu c6 thé hd
tro' giam sat hd so bénh an, phat hién nguy co sai

s6t va téi wu héa quan tri chi phi kham chiva bénh.

Phan tich ITS cho thay thoi gian nam vién
trung binh gidm sau khi &p dung co ché thanh
toan theo nhédm chan doan (DRG), twong ddng
véi cac nghién ctru qubc té vé tac dong cia DRG
ddi voi hiéu qua st dung ngudn lyc diéu tri ndi tra
[4,8]. Tuy nhién, xu hwéng tédng nhe tai nhap vién
cho thay viéc rat ngén thoi gian diéu tri can di kém
véi tng cwéong theo ddi sau xuét vien nham bao
dam chét lwong cham séc va han ché tai nhap
vién ngoai ké hoach.

Két qua nghién ctru cho thdy cac co s y té tw
nhan can tang cuwéng quan tri di liéu, chuan héa
ICD-10, nang cép ha tdng cong nghé théng tin va
dau tw nang lwc chan doan hinh anh nham thich
&ng v&i thay dbi co ché thanh toan BHYT va trién
khai DRG. Péng thoi, viéc irng dung phan tich di
liéu va tri tué nhan tao c6 thé hé tro quan tri van
hanh, giam sat chi phi va ra quyét dinh dwa trén
bang ching trong quan ly bénh vién.

V. KET LUAN

Sé lwot kham chiva bénh béo hiém y té (BHYT)
tai bénh vién tang dang ké trong giai doan 2022—
2024 va tiép tuc ¢ xu huwéng gia tdng theo du bao
ctia md hinh ARIMA, trong d6 khadm ngoai tri chiém
ty trong chd yéu. Nhém nguoi bénh thudc danh
muc 62 bénh hiém nghéo, thdi gian chd kham kéo
dai va tinh trang thiéu hé théng MRI/MSCT c0 lién
quan dang ké dén nguy co chuyén tuyén.

M6 hinh random forest cho kha nang dw bao
tdt nguy co xuat toan BHYT, véi sai s6t ma hoa
ICD-10 14 yéu t6 anh hwéng quan trong nhat. Sau
khi 4p dung co ché thanh toan theo nhém chan
doan (DRG), thei gian ndm vién trung binh giam,
tuy nhién xu hwéng tai nhap vién tdng nhe theo
thoi gian.
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Két qua nghién cru cho thay vai trd quan trong

cla

chudn hoa di¥ liéu bénh an dién t&r, ma hoa

ICD-10 va ha tAng céng nghé thong tin trong nang

cao

hiéu qua quan tri BHYT tai co s& y té tw nhan.

DPéng thoi, ng dung phan tich di liéu va tri tué
nhan tao cé tiém nang hd tro dw bao nguy co,
tdi wu héa van hanh va thich &ng véi cac co ché
thanh toan y té méi.
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