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SIX SIGMA APPLICATION IN EVALUATING THE EFFICACY OF SOME
BIOCHEMICAL TESTS AT QUANG NINH TRADITIONAL MEDICINE
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Abstract: In the quality control of the testing process, the Six Sigma method is being
implemented to minimize errors to the lowest level. Objectives to evaluate the efficacy of 7
biochemical tests (Glucose, Cholesterol, Triglyceride, Urea, Creatinine, AST, ALT) performed
on a Beckman Coulter AU480 using Six Sigma in the Testing Department - Quang Ninh
Traditional Medicine Hospital in 2021. A cross-sectional descriptive study was conducted
on subjects including 496 internal quality control results at 2 levels of concentration (normal
and high) and 12 external quality control results over 12 months in 2021. Calculate the
Sigma value with an allowable total error value TEa. Results is at normal concentrations,
5 tests (Glucose, Creatinine, AST, Cholesterol, Urea) had Sigma scores lower than 3, 1 test
(ALT) had Sigma scores between 3-4, and 1 test (Triglyceride) had a Sigma score greater
than 6. At high concentrations, 6 tests (Glucose, Creatinine, AST, ALT, Cholesterol, Urea)
had Sigma scores lower than 3, and 1 test (Triglyceride) had a Sigma score greater than 6.
The analysis results show that at both concentration levels, the percentage of parameters
within the unaccepted Sigma range was high, therefore quality control measures need to be
taken to improve the efficiency of the tests.
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AP DUNG SIX SIGMA TRONG PANH GIA HIEU NANG MOT SO
XET NGHIEM HOA SINH TAI BENH VIEN
Y DU'O’'C CO TRUYEN QUANG NINH NAM 2021

Hira Thanh Thiy", Vii Thi Hing?, Nguyén Vin Hung®, Tran Diéu Linh*
"Trong Pai hoc Y té cong cong
2Bénh vién Y Duoc ¢ truyén Quang Ninh
3Vién Kiém dinh Quoc gia Vic xin va Sinh pham y té
Vién Vé sinh dich té Trung wong
Nhdn ngay 3 thang 2 nam 2023
Chdp nhén dang ngay 20 thang 3 nam 2023

Tém tat: Trong quan 1y qua trinh xét nghiém (XN), phuong phap Six Sigma dang duogc
phong xét nghiém (PXN) quan tim va 4p dung nhdm giam thiéu sai sot thuc hién XN dén
mirc thip nhat. Muc tiéu danh gia hiéu ning ciia 7 XN hoéa sinh (Glucose, Cholesterol,
Triglycerid, Ure, Creatinin, AST, ALT) thyc hién trén miy Beckman Coulter AU480 bang
Six Sigma tai Khoa Xét nghiém - Bénh vién Y duoc cd truyén Quang Ninh nim 2021.
Nghién ciru m6 ta cit ngang trén déi tuong gém: 496 két qua nodi kiém & 2 mirc nong do
(trung binh va cao) va 12 két qua ngoai kiém trong 12 thang nam 2021 caa 7 chi s6 XN; tinh
toan gia tri Sigma voi gia tri sai s6 tong cho phép TEa. Két qua 1a & ndng do binh thuong,
5 XN (Glucose, Creatinin, AST, Cholesterol, Ure) co diém Sigma nho hon 3, 1 XN (ALT)
c6 diém Sigma tir 3-4 va 1 XN (Triglycerid) co diém Sigma I16n hon 6. O nong do cao, 6
XN (Glucose, Creatinin, AST, ALT, Cholesterol, Ure) co diém Sigma nhé hon 3 va 1 XN
(Triglycerid) c6 diém Sigma 16n hon 6. Két qua phén tich cho thiy & ca 2 mic nong do ti
1& % céac thong s6 nam trong khoang Sigma khong chap nhan cao nén can c6 cac bién phap

khac phuc dé cai thién hi¢u suat cia cac XN.

Tur khoa: Six sigma, hiéu nang xét nghiém, Beckman Coulter AU480.

1. Pit véan dé

Trong quan ly qua trinh xét nghiém,
phuong phép Six Sigma dang dugc phong
xét nghiém (PXN) quan tam va &p dung
nham giam thiéu sai sét thuc hién xét
nghiém dén muc thap nhat. Phuong phéap
Six Sigma danh gia hiéu nang xét nghiém
theo thang diém tir 1 téi 6, trong d6 cac
PXN phai dat mtc diém tbi thiéu chip
nhan dugc 1a 3 diém sigma va muc tiéu
huéng toi 1a dat duge 6 diém sigma (dang
cap quoc té) [1]. Tur viéc danh gia hiéu
ning cac xét nghiém hoa sinh bang Six
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Sigma, cac PXN da xac dinh duogc cac
chién luoc kiém soat chat lugng (QC) phu
hop, gop phan cho viéc dam bao va cai
tién chét luong. Pay 1a phuong phap tiép
can tot nhat cho cac phong xét nghiém 1am
sang, dac biét & nhiing phong xét nghiém
tai cac nuéc dang phat trién, noi ma céc
nguon luc han ché. [2-4].

Bénh vién Y duoc ¢ truyén Quang
Ninh la don vi su nghiép, truc thuoc S6¢Y
té tinh Quang Ninh, 13 tuyén kham bénh,
chita bénh bang y, dugc cb truyén cao
nhat ciia tinh. Hién nay, cong tac kiém
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soét chat luong van duogc bénh vién dam
bao theo Thong tu 01/2013/BYT. Két qua
danh gia chat lugng xét nghiém héa sinh
ctia bénh vién nam 2021 theo bo ti€u chi
chat luong PXN y hoc (Quyét dinh s
2429/Qb-BYT) dat muc 2 (véi ty 1€ %
s6 diém PXN dat duoc 1a 74,81%). Cac
x€ét nghiém thuong quy duogc thuc hi¢n
nhiéu nhét tai bénh vién 1a cac xét nghiém
hoéa sinh mau, trong d6 céc xét nghiém
nhu AST, ALT, Glucose, Triglycerid,
Cholesterol, Ure, Creatinine thuong duoc
béc si chi dinh nhat trong khdm tong quat
va theo dbi, diéu tri bénh. Nghién ctru
ndy ap dung Six Sigma nhim danh gia
hi¢u nang cua 7 xét nghiém hoa sinh thyuc
hién trén may Beckman Coulter AU480
bang Six Sigma tai Khoa Xét nghiém -
Bénh vién Y duoc cd truyén Quang Ninh
nam 2021.
2. Phwong phap nghién ctru

Thiét ké nghién ctu: Mo ta cit
ngang, hdi ctru s liéu sin co.

Thoi gian va dia diém: T 01/2022
dén 06/2022, tai Khoa Xét nghiém - Bénh
vién Y duoc ¢6 truyén Quang Ninh.

P6i twong nghién ciu: Két qua noi
kiém, ngoai kiém ctia 7 xét nghiém hoa
sinh mau co ban dugc tién hanh phan tich
trén may hoa sinh tu dong AU480 cua
hang Beckman Coulter bao gdm: Glucose,
Cholesterol, Triglycerid, Ure, Creatinin,
AST, ALT.

C& miu: Dit liéu ndi kiém ciia 496
lan chay & 2 muc nong do gom 248 lan
chay mau huyét thanh mac binh thuong
(Control serum 1) va 248 1an chay mau
huyét thanh muc cao (Control serum 2).
12 két qua ngoai kiém trong 12 thang trong
nam 2021 tir chuwong trinh ngoai kiém chat

lugng xét nghiém hoda sinh (tor Trung tam
Kiém chuan — Pai hoc Y Ha Noi).

Tinh toan diém Sigma:

- banh gia d¢ dung: Tinh toan d¢ 1éch
(Bias %) trong tung thang, Bias (%) cua
xét nghiém bang trung binh Bias% cua
cac thang tir két qua ngoai kiém. So sanh
Bias% trung binh véi do léch tdi da cho
phép (allowable bias - B%). Tiéu chuan
chap nhan: Bias% < B (%). Ngudén B%
tham khdo tir ngudn bién thién sinh hoc.

- banh gia d0 chum: Tinh toan SD,
CV% cho cac xét nghiém tir két qua noi
kiém. So sanh CV% thu duoc véi d6 khong
chinh x4c t6i da cho phép (allowable
imprecision - 1%). Tiéu chuan chap nhan
CV% < 1 (%). Ngudn 1% tham khao tur
ngudn bién thién sinh hoc.

- Xac dinh gia tri Sigma: Sigma =
(TEa — |Bias%l])/CV%

Danh gia: Sigma > 6: hiéu ning dang
cip quoc té; Sigma = 5: hiéu ning xuét
sic; Sigma = 4: hiéu niang t6t; Sigma =
3: hiéu ning chip nhan duoc; Sigma < 3:
hi¢u nang kém, khong chip nhan duoc.

Xir Iy va phan tich s6 liéu: Tién hanh
lap bang, xir 1y sd liéu theo nguyén tic
thdng ké y hoc bang phan mém Microsoft
Excel.

DPao dirc nghién ciwu: Nghién ctu
da duoc Hoi déng dao duc cua truong
Pai hoc Y té cong cong thong qua theo
Quyét dinh sb 182/2022/YTCC-HD3 ngay
31/05/2022.

3. Két qua

3.1. Piém sigma ciia 7 xét nghiém sinh
héa & mirc nong dé binh thwong trén mdy
AU480
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O murc nong d6 binh thuong c6 5/7
thong s6 ¢6 diém Sigma nhé hon 3 (khoang
gia tri khong chap nhan) bao gom thong s
AST (Sigma = 2,74 tuong duong 96800
sai sot/1 triéu xét nghiém), glucose (Sigma
= 2,97 tuong duong vdi 66800 sai sot/1
tri¢u xét nghiém), cholesterol (Sigma =
1,68 tuong duong 420000 sai sot/1 triéu
xét nghiém), creatinin (Sigma = 2 tuong

duong 30800 sai sot/1 triéu xét nghi€ém),
ure (Sigma = 1,85 twong duong 34400
sai sot/1 triéu xét nghiém), chi cé thong
s6 ALT c6 diém Sigma 1a 3,19 nam trong
khoang 3 < Sigma < 4 (twong duong véi
100 sai sot/1 triéu xét nghiém) va thong
s6 triglycerid c6 diém Sigma lén hon 6
(Sigma =7,17) (Bang 1)

Bang 1: Piém Sigma ciia 7 xét nghiém sinh héa & mirc nong do binh thwong trén may AU480

o TEa (%) |[Sélando| Bias (6\% .
Thong so Sigma
(theo CLIA) QC (%) (%)
AST 20 248 7,20 4,68 2,74
ALT 20 248 5,50 4,55 3,19
Glucose 10 248 0,57 3,18 2,97
Cholesterol 10 248 3,85 3,65 1,68
Creatinin 15 248 5,53 4,73 2,00
Ure 9 248 2,35 3,60 1,85
Triglycerid 25 248 3,12 3,05 7,17

3.2. Piém sigma cua 7 xét nghi¢m sinh hoa
& mirc nong dé cao trén mdy AU480

O mirc ndng d6 cao, chi c6 thong sd
triglycerid 1a dat diém Sigma 16n hon 6
(Sigma = 6,10), con 6 thong sb con lai

déu nam trong khoang khong chap nhan
(Sigma < 3), thong sd cholesterol co
diém Sigma thdp nhat 1a 1,59 (tuong
duong 460000 sai sot/1 tri¢u xét nghiém)
(Bang 2).

Bang 2: Piém Sigma ciia 7 xét nghiém sinh héa & mirc nong d9 cao trén may AU480

o TEa (%) S6lan | . o :
Thong s6 (theo CLIA) do QC Bias (%)| CV (%) | Sigma

AST 20 248 7,20 4,69 2,73
ALT 20 248 5,50 4,87 2,98
Glucose 10 248 0,57 3,46 2,73
Cholesterol 10 248 3,85 3,87 1,59
Creatinin 15 248 5,53 5,10 1,86
Ure 9 248 2,35 3,74 1,78
Triglycerid 25 248 3,12 3,59 6,10
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Hinh 2.

Biéu do sw phén bd gia tri Sigma ciia 7 thong s6 xét nghiém

hoéa sinh & mirc nong dj cao

Hinh 1 cho thdy ¢ muc ndng do
binh thuong c¢6 14,29% thong sb c¢6 diém
Sigma 16n hon 6; 14,29% thong s6 c6 diém
sigma tir 3 dén 4 va 71,42% thong sd ¢o
diém sigma nho hon 3. Hinh 2 cho thiy &
murc nong do cao co 14,29% thong sd co
diém Sigma 16n hon 6 va 85,71% thong s6
c6 diém Sigma nho hon 3. Nhu vy, o ca
2 muc néng do ti 1€ % cac thong s6 nam
trong khoang Sigma khong chap nhan cao
nén can c6 cac bién phap khic phuc dé cai
thién hiéu suét cia cac xét nghiém.

4. Ban luan
Phuong phap Six Sigma doi hoi phai

lién tuc giam sat dir li¢u, tinh toan gia tri
Six Sigma dya trén phan tich dir li¢u va
theo doi lau dai [5]. Theo nghién ctru dugc
thuc hién bdi Chaudhary va cong su, néu
phuong phap dang & muc Sigma nhd hon
3 s& can thyc hién mot phuong phap mai
hon va tot hon vi chat lugng QC khong thé
duoc dam bao ngay ca sau nhiéu chu ky
kiém soat chat lwong [6].

Két qua danh gia Six Sigma cua 7
thong s6 sinh hoa cho thdy & mic nong
d6 binh thudng co 5/7 thong s6 co diém
Sigma nho hon 3 bao gém cac thong sd
AST, glucose, ure, creatinin, cholesterol,
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thong sd ALT c6 diém Sigma tir 3 dén 4.
Két qua nay tuong tu nhu két qua ciia Usha
S. Adiga va cong su & cac thong sé glucose,
ALT, cholesterol va creatinin [7]. Két qua
diém Sigma cta thong sd triglycerid trén
dong may Beckman Coulter AU480 1a 7,17
(tiéu chuan quéc té) ciing twong duong vai
diém sigma cua triglycerid trong nghién
ctru cua Khuong va cong sy la 7,93 va
thong s6 ALT trong nghién ctru ndy ciing
dat dugc diém Sigma tir 3 dén 4 [4]. O muc
noéng do cao, chi c6 thong s Triglycerid
c6 diém Sigma 16n hon 6, cac thong sd
con lai déu nho hon 3. Do gia tri CV% &
mirc ndéng do cao ciia 6 thong sb ndy cao
nén diém Sigma thap. Diéu nay cho thiy
can phai kiém soat qua trinh thuc hién ndi
kiém ¢ murc ndng d6 cao dé giam thiéu sai
s6 gay ra do thiét bj va thudc thir. D6i véi
thong s6 AST va creatinin gia tri Bias% kha
cao (AST 7,20%, creatinin 5,53%) nén can
phai ¢ cac bién phap khic phuc dé giam
thiéu sai sb trong qua trinh thyc hién phan
tich mau ngoai kiém. Trong nghién ctu
cta Shakaway va cong sy, trén dong may
Beckman Coulter AU480, 4 thong s6 ALT,
ure, creatinin, cholesterol ciing co diém
Sigma nho hon 3. Piém Sigma cta ALT 14
2,1; ure la 0,5; creatinin la 1,8; cholesterol
1a 1,3 [8]. O miic nong d6 binh thuong,
trong 5 théng s6 co diém Sigma khong
chap nhan thi thong s6 cholesterol c6 diém
Sigma thap nhit (Sigma = 1,68). Mic du,
gid tri Bias% cua cholesterol thip nhat
trong s6 7 thong sd danh gia nhung do két
quéa chay ndi kiém hang ngay c¢6 nhiéu sai
1€ch so voi gié tri dich, 1am cho gié tri CV%
16n (3,65%) nén diém Sigma nho. Tuong
tu nhu thong s6 cholesterol, cac thong sb
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glucose va ure ciing c6 diém Sigma nho
hon 3 do CV% cao. Hai thong s con lai 1a
ALT va AST do d0 chéch Bias% va CV%
16n nén diém Sigma nho. Trong 7 thong
sO danh gid hiéu ning bang Six Sigma thi
thong sd ure c6 diém Sigma thip & ca 2
mirc ndng do binh thuong (diém sigma 1a
1,85) va ndng do cao (diém sigma la 1,78).
Két qua diém Sigma cua thong s6 ure thap
trong sb cac xét nghiém hoéa sinh dugc danh
gi4 hiéu ning ciing tuong ty nhu két qua
nghién ctru cia Ha Van Pha khi danh gia
chat luong xét nghiém hoa sinh tai Bénh
vién Viét Pac nam 2018 [9]. Piém Sigma
ctia thong sd ure trong nghién ctru cua Ha
Vin Phu & mirc nong do binh thudng 13 2,4,
mirc ndng do cao 1a 2,3 [9]. Piém Sigma
gita mirc ndng do binh thudng va cao
khong ¢ su chénh 1éch qua xa. Diéu nay
c6 nghia 13 chit luong xét nghiém khi thuc
hién céc xét nghiém hoa sinh cho nhiing
mau bénh phdm c6 nong do binh thuong
va cao la twong duong (t6t v6i nhitng thong
s0 ¢6 diém Sigma cao, chua t6t véi nhimng
thong s6 c6 diém Sigma thip).

Ung dung nguyén tic Westgard Sigma
[10] trong viéc xac dinh tan suét thuc hién
va cac quy tic Westgard 4p dung trong
qua trinh QC nham kiém soat qué trinh
xét nghiém cho thidy & mirc ndng do binh
thuong, thong sd triglycerid v6i diém Sigma
> 6, chi can ap dung quy tic 1 % dé loai bo
QC sai, tan suét thuc hién 1a 1 lﬁn/ngéy. béi
v6i thong s6 ALT, can ap dung cac quy tic
1,,2,,R,, 4, 8x vao viéc kiém soat chat
luong nodi kiém, tan sudt thuc hién 1a 2 1an/
ngay. Doi v6i cac thong sé ¢6 diém Sigma <
3 nhu Glucose, Cholesterol, Ure, Creatinin,
AST thi thuc hién QC & ca 3 mirc ndng do
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v6i tan sudt 2 1an/ngay va ciing ap dung céc
quy tic 1,, 2,, R, 4, 8x d¢ loai bo QC
sai. Ddi véi cac xét nghiém nay can c6 cac
bién phap khéc phuc dé cai thién hiéu suét
ctia phuong phap trude khi tra két qua cho
bénh nhan. Tuong tu, & muc néng do cao
thi théng sé Triglycerid chi can ap dung
nguyén tic 1, voi tan sudt 1 lan/ngay dé
loai bé QC sai, 6 thong s6 con lai do sigma
nho6 hon 3 nén can 4p dung cac nguyén tic
l» 2,, Ry, 4, 8x véi tan sudt 2 lan/ngay
va phai 1ap lai & 3 muc nong do dé cai thién
hiéu suat phuong phép.

Tai Bénh vién Y dugc cd truyén
Quang Ninh hién tai van 4p dung nhiing
quy téc QC co ban nhu 1,, 1,,...chung
cho tat ca cac xét nghiém. Do do, sau khi
da sir dung phuwong phap Six sigma dé
danh gia hi¢u nang cua tirng xét nghiém
va xac dinh duoc cac chién luge QC can
thuc hién. PXN s& tién hanh ap dung, cling
nhu thyc hién cac bién phap khic phuc sai
s6 cho cac xét nghiém d6 va tiép tuc theo
ddi hiéu ning cua cac thong sd xét nghiém
hoa sinh. Hi€u nang xét nghiém ngay cang
tang ching to cac bién phap ma PXN dang
ap dung la chinh x4c.

Qua thyc trang cua PXN thé hién
qua muc chat luong xét nghiém theo bo
tiéu chi 2429 ta co thé thay cac yéu tb vé
kiém dinh, hi¢u chuan thiét bi, dao tao va
danh gia ning luc nhan vién, cac yéu to
an toan, quan 1y hoa chat, sinh pham, ...
c¢6 anh huong truc tiép dén chit luong cac
xét nghiém hoa sinh, 1am cho diém Sigma
ctia cac thong s6 hoa sinh rat thap, nim o
khoang khong chdp nhan. Do d6, PXN can
thuc hién cac bién phap khic phuc dé cai
thién hiéu suét cua cac xét nghiém nham
c6 két qué dang tin cay tra cho bénh nhan,
giam ti 1& sai s6t dén muc thip nhat trong
qua trinh xét nghiém.

5. Két luan
Két qua danh gia hiéu niang cua 7
thong s6 hoa sinh trén dong may Beckman
Coulter AU480 cho thay & ca 2 mirc nong
d6 ti 18 % céac thong s6 nam trong khoang
Sigma khong chap nhan cao nén can cé
cac bién phap khic phuc dé cai thién hiéu
sut cta cac XN,
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