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TOM TAT

Datvin dé: Thang Six Sigma giup danh gia hiéu nang phuvong phap xét nghiem hoasinh
lam sang két hop véi chi sé muctiéu char lrong (QGI) gilip nang cao chat heong xét nghiém. Muc
tiéu nghién ciru: Pdanh gid hiéu néing chat lwong cua bay xét nghiém hoa sinh (Glucose, Ure,
Creatinin, Acid Uric, AST, ALTva Canxi) va xdcdinhcacvan dé conton tgitrong phong xét nghiém
thong quachi s6 QGI. Péi twgng va phwong phdp nghién ciru: Nghién ciu sit dungphwongphap
m td cat ngang. Gia tri sigma duoc tinh dua trén TEa%, CV% va Bias% thu thdp tir cac ket qud
ngi kiém tra (IQC) va ngoqi kiém tra (EQA) cua ting xét nghiém trong 3 thang. Chi'sé OGI diwc
tinh ter gia tri sigma va CV%. Két qud: Theo nguon bién thién sinh hoc, ALT dat hiéu ning cao nhdt
(16,7) ¢ IQC muic 2, trong khi Creatinin ¢ hiéu ning thap nhat (2,5)61QC muic 1. Theo nguon
CLIA, Glucose va Acid Uric dathiéu nang “Tiéu chudn QUOCte 0 1QC murc 1, trong khi Ure la

“Khéng chap nhdn duwoc” & ca hai mirc 1QC. Cac xét nghi¢ém c6 QG1<0,8 gom Creatinin, Canxi
(1QC muc 1) va Acid Uric (IQC muc 2) chothdyVan déve ds chum; 0,8<QGI <1,2 gom Ure (IQC
mac 1) va Ure, Canxi (1QC muic 2) co Van déca vé dé ding va dé chym; QGI > 1,2 gom AST (1QC
muc 1) phan anh Van de vedo dung. Két lugn: Viéc ap dung thang Six Sigma va chi sé OGI da giip
xde dinh rd cac van dé vé hiéu nang, dacbiét 1a Creatinin, Ure va Canxi. Tir d6, cho phép xdy dung
quy trinh kiém soat chat heong phil hop va dambao két qua ddng tin cdy hon cho bénh nhan.

Twrkhoa: Six Sigma, TEa%, Bias%, CV%, QGI.

ABSTRACT

APLICATION OF THE SIX SIGMA SCALE AND QUALITY GOAL INDEX
IN CLINICAL BIOCHEMISTRY TESTING QUALITY MANAGEMENT
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Background: The Six Sigma scale aids in evaluating the analytical performance of clinical

biochemistry testing methods, while the Quality Goal Index (QGI) further enhances laboratory

testing quality. Objectives: To assess the analytical performance of seven biochemical tests

(Glucose, Urea, Creatinine, Uric Acid, AST, ALT, and Calcium) and to identify potential issues

within the laboratory using the QGI index. Materials and methods: A cross-sectional descriptive

study was conducted. Sigma metrics were calculated based on TEa%, CV%, and Bias% derived
from internal quality control (1QC) and external quality assessment (EQA) data collected over three
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months. The QGI index was determined using sigma values and CV%. Results: According to the
Biological Variation database, ALT exhibited the highest analytical performance (16.7) at 1QC level
2, whereas Creatinine demonstrated the lowest performance (2.5) at IQC level 1. Based on CLIA
criteria, Glucose and Uric Acid achieved “World-Class ” analytical performance at IQC level 1, while
Ureawas classifiedas “Unacceptable” at bothIQClevels. TestswithQGI < 0.8, including Creatinine
and Calcium (IQC level 1) and Uric Acid (IQC level 2), indicated issues with imprecision. Tests with
QGI between0.8and 1.2, includingUrea (IQC level 1) and Urea, Calcium(IQC level 2), showed both
imprecision and inaccuracy. QGl > 1.2 for AST (IQC level 1) reflected problems with inaccuracy.
Conclusions: The application of Six Sigma and QGI effectively identified performance issues,
particularly in Creatinine, Urea, and Calcium tests. This enables the development of appropriate
quality control procedures and ensures more reliable results for patient care.
Keywords: Six Sigma, TEa%, Bias%, CV%, QGI.

I. PAT VAN PE

Quan ly chat lugng trong xét nghiém déng vai trd quan trong trong viéc dam bao do
tin cay cua két qua va tdi uvu hoa hiéu qua hoat dong. Thang Six Sigma 1a mét ¢éng cu hiéu
qua gitip danh gia chat lugng xét nghiém. Cac nghién ctru da chi ra rang thang Six Sigma
phét hién va giam thiéu sai s6 trong quy trinh phong xét nghiém, do dé cai thién do chinh
X&c va tinh nhat quan cua két qua xét nghiém [1]. Vi du, nghién ciu cia Luo va cong su
(2020) d& nhan manh rang cac s liéu thang Six Sigma cung cap mot khudn khé chuan héa
dé danh gia chat luong va cho phép cac phong xét nghiém diéu chinh hiéu ning cta ho theo
c4c tiéu chuan quéc té [2].

Ngoai thang Six Sigma, viéc sir dung chi sé muc tiéu chat luegng (QGI) con gilp xéac
dinh cac van dé trong phong xét nghiém bang cach xac dinh xem 15i 1a dodd chum, do dung
hay cua ca hai. Cac nghién ctru nhu cua Zhou cung cong su (2019) va Peng véi cong su
(2020) da chung minh rang viéc tich h0’p thang Six Sigma vai QGI cho phép cdc phong xét
nghiém nham muc tiéu vao cac diém yéu cu thé trong quy trinh xét nghiém cuaa ho va thuc
hién cac hanh dong khac phuc mot cach hiéu qua [3], [4].

Hé théng y té MEDLATEC néi chung di duoc cong nhan dat chuan CAP (College
of American Pathologists), trong khi Phong xét nghiém MEDLATEC Céan Tho hién dang
trién khai x&y dungva ap dung h¢ théng quan ly chat lugng theo tiéu chuan 1SO 15189:2012,
Tuy nhién, chwa co nghién ctru hé thong nao ap dung thang Six Sigma két hop véi chi s6
QGI dé danh gia hiéu ning va nhan dién cu thé cac van dé con ton tai trong quy trinh xet
nghiém. Do d6, nghién ciru “Ung dung thang Six Sigma va Chi s muyc tiéu chat luvong trong
quan ly chat lugng xét nghiém hoa sinh 1dm sang” duoc thuc hién nham danh gia hiéu ning
cua bay xét nghiém hda sinh (Glucose, Ure, Creatinin, Acid Uric, AST, ALT va Canxi)
bang thang Six Sigma, dong thoi xac dinh nguyén nhan sai sé théng qua chi s6 QGI. Két
qua nghién ctrula co sé dé xay dung ké hoach kiém soat phii hop va cai tién quy trinh, gop
phan nang cao d6 tin cay cua két qua xét nghiém.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
Nghién ciru nay duoc thuc hién trén cac két qua noi kiém (IQC) va ngoai kiém tra
(EQA) cua bay xét nghiém: Glucose, Ure, Creatinin, Acid Uric, AST, ALT, va Canxi.
. - Tiéu chuan chen miu: Céc xét nghlem duoc thuc hién noi kiém tra & 02 mic
nong do va duoc tham gia chuong trinh ngoai kiém tir 3 thang tro 1én.
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- Tiéu chuan loai trir: Céc két qua 1QC vi pham céc quy tic cua Westgard déu bi

loai bo va tir chéi dua vao nghién ciru.
2.2. Phuwong phap nghién ciru

- Thiét ké nghién cieu: Nghién ciu mé ta cit ngang.

- Pia diém va thai gian nghién ciru:

+ Dia diém: Phong xét nghiém MEDLATEC Can Tho.

+ Thoi gian: Tir ngay 01 thang 12 ndm 2023 dén ngay 29 thang 02 nim 2024.

- Co mau: Trong thoi gian nghién ciru ching téi thu thap duoc 1274 két qua noi kiém
va 21 két qua ngoai kiém thoa tiéu chuan chon mau va tiéu chuan loai trir.

- Phwong phap chon mau: Chon mau thuan tién.

- N§i dung nghién cwu:

+ Tinh d6 chum (precision): Tinh toan SD, CV% cho cé4c xét nghiém tur két qua 1QC
theo cac muc nong do.

+ Tinh d¢ ding (accuracy): B9 léch so vai gia tri thyc cua xét nghiém, Bias% trung
binh duoc x4c dinh tir két qua EQA.

+ Tong sai s6 cho phép (Total Error allowable): Gisi han chap nhan dugc cua sai sb
xét nghiém dam bao quyét dinh 1am sang khong lam énh huong tiéu cuc dén két qua diéu tri.
TEa duoc tham khao tir cdc ngudn bién thién sinh hoc va nguon CLIA va lay tu:
http://westgard.com/biodatabasel.htm. va https://www.westgard.com/clia.htm.

+ Tinh gia tri sigma theo céng thurc sau [5]: Sigma = (TEa% - Bias%)/CV%.

+ Tinh chi s6 muc tiéu chit lurong (Quality Goal Index) theo cong thuc [6]: QGI =
Bias%/(1,5 x CV%).

Chi s6 QGI duoc dién giai nhu sau: QGI < 0,8 xét nghiém cd van dé& vé& do chum,
QGI1=0,8 - 1,2 c6 vin dé ca vé do ding va do chum, QGI > 1,2 ¢6 van dé d6 ding.

+ Ung dung Sigma scale ciia Westgard dé thiét ké quy trinh noi kiém [7]:

Data
sQcC Report results —

No No No |
13. 41.
A A A
. . .
Yes N=2, Yes ' Yes N=4, !
run s ' run
size | . size |
1,000 : ' 200

Take corrective action
6o 50 ¢ 4c 3o

Sigma scale = (% TEa-%Bias)/%CV
Hinh 1. Biéu 6 Westgard Sigma rule v&i quy md chay mau.
- Xir ly s6 liéu: Xir Iy sb liéu bang phan mém Microsoft Excel 2019.


http://westgard.com/biodatabase1.htm.
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1. KET QUA NGHIEN CUU
3.1. Panh gia hiéu nang phwong phap xét nghiém
Bang 1. Két qua céc gia tri sigma cua cac xét nghiém

Xét TEa Bias IQC muc 1 1QC mirc 2
nghiém | (%) (%) SD | X |CV (%) |Sigma| SD | X |CV (%) | Sigma
Clucose 696 | 112 | 1,00 |89 | 1,00 | 59 | 1561|013 | 085 | 69
10,0 | 1,12 | 1,00 | 89| 100 | 89 | 1561|013 | 085 | 105
Ure 155 | 482 | 697 |019| 2,69 | 40 |1853| 049 | 267 | 40
90 | 482 | 697 |019| 269 | 16 | 1853|049 | 267 | 16
. | 887 | 080 |131,19|4,16| 317 | 25 |40151| 7,95 | 198 | 41
Creatinin 150 | 080 |131,19|4,16| 317 | 45 [40151| 795 | 1,98 | 72
Acid Uric 11,97 | 2,27 |34333|6,33| 216 | 45 |541,94|16,03| 29 | 33
17,0 | 2,27 |34333(6,33| 216 | 68 |541,94/1603| 296 | 50
AST 16,99 | 6,65 | 30,94 [0,89| 287 | 36 |13862| 301 | 217 | 54
200 | 6,65 | 30,94 [089| 287 | 46 |13862| 3,01 | 217 | 61
2748 | 427 | 2889 [098| 338 | 69 |12987| 1,84 | 142 | 16,7
ALT 200 | 4,27 | 2889 [098| 3,38 | 46 [12987| 1,84 | 142 | 111
_ 52 | 155 | 2,12 |003| 1,39 | 26 | 305 [ 003 | 099 | 37
Canxi 87 | 155 | 2,12 |003| 1,39 | 52 | 305 [ 003 | 099 | 72

Nhan xét: Glucose dat sigma cao nhat & IQC muc 1 14 8,9 véi TEa 10,0% nhung dat
5,9 khi 4p dung TEa 6,96%. ALT dat sigma cao nhat & IQC muc 2 13 16,7 véi TEa 27,48%,
con véi TEa 20,0% la 11,1. Ure c6 gié tri sigma thap nhat 1a 1,6 & ca hai mac 1QC véi cing
TEa 9,0%, tuy nhién vai TEa 15,5% thi xét nghiém Ure dat sigma 4,0 & ca hai muc 1QC.

100 100

1QC mirc 1 _ 1QC mirc 2

o | ———-3S!gma % — — — - 3Sigma
- e = @ 4 Sigma (S o e = o 4 Sigma
5 Sigma \ \\ 5 Sigma

60 i 60 \ : )
— ( Sigma N AN — G Sigma
4, Glucose Glucose

Ure 40 \ - % Ure

40

Creatinin
Aicid Uric
AST

ALT

Creatinin
Aicid Uric
AST

ALT
Canxi

20

20

0

&
B> oe»o0o0
@B>oer»o0e0

. ) 0 s
Canxi
30 40 50 0 10 20

Hinh 2. Biéu 6 OPSecs charts danh gia hiéu ning phuong phap theo ngudn bién thién.
Nhan xét: Hinh 2 cho thay véi TEa theo ngudn bién thién sinh hoc, & 1QC mic 1,
xét nghiém ALT dat hiéu nang “Tiéu chuan quéc t&”, tuy nhién Creatinin va Canxi c6 muc
“Kém”. O 1QC mirc 2, Glucose va ALT dat “Tiéu chuan québc t&”, trong khi Acid Uric va
Canxi dat mic “Chap nhan dugc”.
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Hinh 3. Biéu d6 OPSecs charts danh gia hiéu ning phuong phap theo ngudn CLIA.

’ Nhan xét: Hinh 3 cho thiy ¢ 1QC muc 1, Glucose va Acid Uric dat “Tiéu chuan quoc
te”, riéng Ure “Khér}g cha‘}p nhén duoc”. O IQCle'rC 2, Glucqse, ALT, AST, Creatinin va
Canxi dat “Tiéu chuan quoc te”, trong khi Ure van “Khong chap nhan dugc”.

Bang 2. Quy trinh noi kiém tra chat lugng duoc chon cho cac xét nghiém

Xét Mac | TEa | Bias | .. . Tan suat
nghiem | 10C | (%) | (%) Sigma Quy trinh 1QC 10C
Glucose 1| 696 (112 59 135/22JRas V6i N2 va R450 2 lin/ngay

2 10,0 | 1,12 6,9 155 v6i N2 va R1000 1 lan/ngay

Ure 1 15,5 | 4,82 1,6 136/225/R4s/415/6x/8x vGi N6 va R45 3 Ién/ngay

2 9,0 4,82 1,6 136/225/R4s/415/6x/8x VGi N6 va R45 3 lan/ngay

Creatinin 1 8,87 | 0,80 25 136/225/R4s/415/64/8x VGi N6 va R45 3 Iafm/ngay
2 15,0 | 0,80 41 136/225/R4s/415s v&i N4 va R200 2 lan/ngay

Acid 1 11,97 | 2,27 45 136/225/R4s/415s v&i N4 va R200 2 Ién/ngay
Uric 2 17,0 | 2,27 3,3 13s/225/R4s/415/6x V&I N6 va R45 2 Ién/ngay
AST 1 16,99 | 6,65 3,6 13s/225/R4s/415/6x V&I N6 va R45 2 Ién/ngay
2 200 |665| 54 135/224/Ras V6i N2 va R450 2 IAn/ngay

ALT 1 | 2748 | 427 46 135/22JRasl41s vGi N4 va R200 2 lAn/ngay
2 20,0 | 4,27 11,1 135 v6i N2 va R1000 1 lan/ngay

Canxi 1 52 1,55 2,6 135/225/R4s/415/6x/8x VGi N6 va R45 3 Ia?m/ngéy
2 8,7 1,55 3,7 13s/225/R4s/415/6x VGi N6 va R45 2 lan/ngay

Nhan xét: Bang 2 cho thay xét nghiém c6 gia tri sigma cao nhu va ALT (11,1) co
quy trinh IQC don gian hon (s v&i N2, R1000). Trong khi d6, xét nghiém c6 sigma thap
nhu Ure (1,6) yéu cau quy trinh phuc tap hon (13s/22s/Ras/41s/6x/8x v&i N6, R45).

3.2. Phan tich chi s6 muc tiéu chat lwong (QGI)
Bang 3. Phan tich QGI cho cac xét nghiém cd gia tri sigma < 4

Xét nghiém | Muc IQC | TEa (%) | Bias (%) | CV % | Sigma | QGI Van dé
Ure 1 15,5 4,82 269 | 1,6 |1,19 | Bo chum va do ding
2 9,0 4,82 2,67 | 1,6 | 1,20 | Do chum va do ding
Creatinin 1 8,87 0,80 3,17 25 10,17 Do chum
Acid Uric 2 17,0 2,27 29 | 33 |0,51 Do chym
AST 1 16,99 6,65 287 | 36 |154 Do ding
Canxi 1 5,2 1,55 1,39 | 26 |0,74 Do chym
2 8,7 1,55 0,99 | 3,7 |1,04|Do6chum vado ding
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Nhan xét: Theo bang 3, céc xét nghiém c6 QGI < 0,8 cho thay cac van dé do chum;
0,8 <QGI <1,2cd van dé ca vé do chum va d6 ding; QGI > 1,2 ¢6 van dé vé do dung.
Bang 4. Tom tit cac van dé vé hiéu ning ctuia phong xét nghiém

) S6 lwong va phan tram van dé vé hiéu ning
Muc IQC -
D6 chum b6 diang Cahai
IQC muc 1 2 (50%) 1(25%) 1 (25%)
IQC muc 2 1(33,3%) 0 (0%) 2 (66,7%)

Nhan xét: Tir bang 4 cho thay tong cac van dé vé do chum va ca d6 chum va do dung
chiém ty I¢ 16n & ca hai mac 1QC lan luot 13 75% va 100% so véi van dé vé do dung. Trong
khi d6, van dé vé d6 dang chi ghi nhan 25 % ¢ 1QC muc 1.

V. BAN LUAN
4.1. Panh gia hiéu ning phwong phap xét nghiém bang thang Six Sigma

Nghién ctru cua ching téi st dung biéu d6 danh gid hiéu ning phuwong phap xét
nghiém - OPSecs charts dé phan loai mirc chét lugng cho céc xét nghiém [8]. Tur hinh 2 va
hinh 3 cho thdy, theo nguén CLIA, 85,71% xét nghiém & 1QC muc 1 dat tir "Chap nhan
duoc" tré 1én, trong d6 28,57% dat mac "Tiéu chuan qudc té". Trong khi d6, theo ngudn
bién thién sinh hoc, chi 71,43% xét nghiém dat mirc "Chap nhan dwoc", vai ty1é "Kém" cao
hon (28,57%). O 1QC mitrc 2, ca hai ngudn déu ghi nhan hiéu nang xét nghiém cao hon, voi
CLIA cho thay 85, 71% xet nghlem dat muc "Chap nhan duoc” tro 1én, trong d6 71,43% dat
muc "Tiéu chuan quéc té", con ngudn bién thién smh hoc ghi nhan 100% xét nghiém dat
muc "Chap nhan dugc”. Nhin chung, CLIA cung Cap déanh gia nghiém ngdt va dang tin cdy
hon, trong khi ngudn bién thién sinh hoc mang lai goc nhin bd tro trong danh gia chat lwgng
xét nghiém. Viéc sir dung ddng thoi ca hal ngudn tiéu chuan gitip danh gia khach quan hon
va hd tro phong xét nghlem dua ra quyét dinh cai tlen hop ly [2], [4], [9].

Sau khi tinh toan gi& tri sigma, ching tdi tién hanh lya chon thiét ké quy trinh noi
kiém chung cho hai ngUOn TEa véi gia tri sigma cua ngudn thap hon bang biéu d6 Westgard
Sigma rule voi quy mo chay mau [7]. Tr bang 2 chling t6i lya chon quy trinh IQC cho thang
sigma > 6 chi yéu cau mot quy tac kiém soéat duy nhat 1ss, voi 2 phép do kiém soét (N2)
trong mdi 1an chay va quy mé khoang phan tich 1000 bénh pham (R1000), tan suat kiém
soat IQC la 1 lan/ngdy. Vi thang 5 < sigma < 6 yéu cau 3 quy tac, 1as/22s/Ras, v6i 2 phép
do klem soat (N2) trong mdi lan chay va quy md khoang phan tich 450 bénh pham (R450),
tan suat Ia 2 lan/ngay. Véi thang 4 < s1gma <5 yeu cau 4 quy tac 13s/22s/Rasl41s, v&i 4 phép
do kiém soat (N4) trong mdi lan chay va quy md khoang phan tich 200 bénh pham (R200),
tan suat 1a 2 lan/ngay. Vai thang 3 < sigma < 4 yéu cau 5 quy tic 13s/22s/Ras/41s/6x, VGi 6
phép do kiém soat (N6) trong mdi lan chay va quy md khoang phan tich 45 bénh pham
(R45), tan suit 1a 2 lan/ngay. Vi thang sigma < 3 yéu cau quy trinh SQC nghiém ngit hon,
ching toi str dung bo da quy tac 13s/22s/Ras/415/6x/8x, Vi 6 phép do kiém soat (N6) trong
médi lan chay va quy md khoang phan tich 45 bénh pham (R45), tansuét 1a 3 lan/ngay dong thoi
két hop phan tich nguyén nhan tiém an. Nghién ciu caa chdng téi lra chon twong tu vai nghién
ctru cta Zhou va cong su nam 2019 [3] va nghién ciru cua Peng va cong su nam 2020 [4].
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4.2. Phan tich chi s6 muc tiéu chat lweng (QGI)

Chi sb QGI dugc tinh toan bang cong thirc QG| = Bias%/(1,5CV%) [6]. Chi s6 nay
c6 thé gitip xac dinh ly do chinh tai sao hiéu ning cia mot xét nghiém héa sinh 1am sang lai
c6 gié tri sigma thap, qua d6 hd tro viéc hra chon ké hoach cai tién chat Iuong tiép theo.
Nghién ciru ciia ching tdi lwa chon cac xét nghiém cé gia tri sigma < 4 lam tiéu chuan dé
phan tich QGI, tuong ty v&i nghién ciru cia Zhou va cong su nam 2019 [3]. Theo Bang 3,
cac xét nghiém c6 chi sé6 QGI < 0,8 nhu Creatinin, Canxi ¢ 1QC murc 1 va Acid Uric ¢ 1QC
muc 2 cho thay cac vin dé d6 chum; cac xét nghiém c6 chi sé 0,8 < QGI < 1,2 nhu Ure &
IQC muc 1 va Ure, Canxi & IQC mirc 2 cho thiy ca van dé vé do chum va d6 dang; cac xét
nghiém c6 QGI > 1,2 nhuw AST ¢ IQC muc 1 cho thay van dé vé do dang.

Tur bang 4 cho thay téng van dé vé ¢ chum va ca do chum va do dung chiém ty 1¢
cao nhit, diéu nay chirng to rang do chum 1a mot yéu té chinh anh huéng dén hiéu ning cua
phuong phap. Vén dé vé d6 dung it pho bién hon nhung van can duoc quan tam. Mzc di
QGI chu yeu tap trung vao viée xac dinh mot s6 van dé chinh nhung khong phat hién hét tat
ca cac yéu té lam giam hiéu ning phuong phap xét nghi¢m. Nhu nghlen cuu trude day cua
Verma va cong sy da khang dinh mdi mot yéu td déu co anh hudng | nhét dinh, trong d6 quan
trong nhét 1a yéu to con ngudi [10]. Do d6, doi hoi cac phan tich bd sung dé phét hién thém
céc nguyén nhan tiém an khéc gay ra hiéu ning khong tdi uu.

V. KET LUAN

Nghién ciu nay chang minh tinh hi¢u qua cua viéc ap dung thang Six Sigma va chi
s6 muc tiéu chat luong (QGI) trong viéc danh gia hiéu nang va van dé cua céac xét nghiém
hoé sinh. Cac xét nghiém c6 gia tri sigma cao hon yéu cau cac bién phap 1QC it nghiém
ngat hon, trong khi cac xét nghiém cd gia tri sigma thap hon thi viéc giam sat s& chat ché
hon. Bén canh d6, viéc tinh toan céc gia tri QGI cho cac xét nghiém hod sinh co gia tri sigma
< 4 da xac dinh dugc cac nguon 15i chinh, bao gém cac van dé vé d6 chum, do dang hoic
su két hop cua ca hai.
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