Lam sang th ng ké

anhgia tincyca ol ng

NguynV nTun

Bn--ng i ang c bai nay -- th lam mt thi nghim nh: tim vai ng
nghi p (hay sinh vién), va cm i “tinh nguy n vién”, o huyt ap hai | n, va khong
cach hai In c6 th la 10 phat. C nhién, bn chng ngc nhién nuthy huyt ap rt
khac nhau gia cac tinh nguyn vién. Nhng i uquantrnghn,cél bns thy
m i tinh nguyn vién, huyt &p | nth nh t khéng ging nh huytép ol nth hai.

ay chang ta (bay gitbi ndi “ching ta” — b n va t6i) cé hai ngun dao ng: ngun
th nhtla khacbitv huytdpgiacac it ng(thutng thngké hcgila
between-subject variationva ngun th haila khachbit mi it ng(congila
within-subject variatior).

T isao cos khac bitgi acac it ng? Lidochc co nhiu, chng hnnh
ditruy n,lisng, tui,tr ngl ng,chiucao, v.v... Trong bai nay téi €hdng ban
n cac lidonay. Nmg cau hi angquantdam mlat i sao co s khac bit trong mi
it ng? Nénnh A&y, chang ta khdng c6 can thigi ¢ vathigian ol ngch

cach nhau c6 10 phat hay mgh n. Vi th, li do cho s khac bit gi ahai ol ng
mi it ngphn nh tincy(thutng ti ng Anh lareliability hayreproducibility)
claph ngtin ol ng. Vn "tralalam sao anh gia, hay noi chinh xac h, la
#nhl ng tincy? Baivitnays h ngdbncacbnmtvaiph ngphap phén
tich tincydamtph ngtin ol ng

ol ng, hay n6i ndbm na la “canp, ong, m”, 6ng mt vai tro c c ki quan
tr ng trong nghién au khoa hc néi chung va y khoa néi riéng. Temtvn yhec,
chiungtacnphi nhl ng bit cquimbécavn ,bit cmiliénh g a
cacyut trongvn . Nukhdng co ol ngvakhéng co théng tin vqui md cng
nh m ilién h, cai “*khoa hc tinh” c a nghiéncu s r tth p. Do 0, co6 th n6i khéng
ngoa rng khéng cé ol ng c ng c6 ngha la khéng co khoa la.

Nh ngbtc ph ngphap ol ngnaocngcémts saisét. Nu chiu cao
cac th haycannngcamt it ng ¢ o nhiul n (cach nhau khang vai
phat) do mt nhan viény t, chingtasthys dao ngv ol ngca it ng 6,
va 0 chinh la sai s ol ng (measurement error). SaiBay cO th xut phat t
nh ng yut khach quan va ng nhién ma ching ta khéong ki soat c: chng Hn
nh ng i ol ng ohaivtrikhac, hay it ngthay"ith ng,hay nginla
ph ngtin ol ngcoésais, vv... Tomli, 6lanhngsais ol ng hoan toan
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ng u nhién. Céac ph ng phap o | ng sinh héa nh cholesterol, hormones, Ing
glucose, v.v... cng cO nhiu sai s, khong ci#do ph ng phap assay ma con do dao
ng cach phan tich mau.

Do 6, mtnhucuhtscquantrng tr c khi nghién cu la phi xac nh
c tincdyca ol ngbao nhiéu. Nu bnhvinmithitl$ mtméy quang
tuy n, mil$p m th th ng phén tich sinh héa, v.v... thi g u tién la philam nghién
cu anh gia tin cdy c a may. Khéng bt  tin c¥y, chang ta t d dang chf
oadn sai,vattmchicothdn n i utr sai.

. M tvid c th :IGF-I

c&th héavn ,tbis |ymtvid&nh sau. Phantich'mg IGF-I
(insulin-like growth factor-1) trong mau cé tlcho ching ta bt vén  ng vién c6 “n
gian” (t c c6 § d&ng cac cht hda hc bt h p phap) trong thi u hay khéng. Do 6,
ctinh tinckyca ol ngrtquantrngvinécdth nhh) ng ns nghipca
véh ngvién. Toéiva' ngnghip onng hormone IGF-) 20 vn ng vién; nfi
ng i cly méu 2 In, cach nhau khang 12 gi, va o IGF-l hailn. Ktqu o
| ng co th trinh bay tronglng s li u sau ay:

Bngl.Nng IGF-I( ohailn) 20 it ngkh emnh

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16

179 | 142 | 200 | 145 | 162 | 138 | 190 | 100 90 | 102 | 123 | 113 | 124 | 122 78 | 64

156 | 143 | 156 | 146 | 169 | 145 | 179 | 137 | 111 | 124 | 118 | 168 | 127 | 122 | 104 | 80

17 18 19 20
116 149 133 73
104 150 116 89

S trung binhcaln ol ngth nhtla 127.1 va In th hai la 132.2, tc
khéng kh&c nhau bao nhiéu, my | ch ch® | nth nhtla 37.6 va gim xu ng
27.2trongIn ol ngth 2, mthint ngtha V!

N u ch¥nhin qua s trung binh, chang ta tlg khéng c6 khac nhauang k gi a
hailn ol ng. Nhng 6coéth lamtnh$n xét sailm, b)ivi khdngth | ys trung
binh t'ng th anh gia tin cdy cho ntfi cA nhan! aylaldisail mmang ita
hay g i la ecological fallacy (t6i cha bi t d ch thi#t ng nay nh th nao!)
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Co 1 m tcach anh gia khach quan h la chang ta xem xét t ng quan gia
hailn ol ng. thyrdcacsli unay, chuingtacéthv biu ' tan X cho o
I nglnlvaz2nh sau:

igfi2
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®
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80
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Biu 1 T ngquangiahai ol nglIGF-I) 20 it ng. H s t ngquangia
hai ol nglar=0.817

M t ph ng phap théng th ng ma rt nhi u nha nghién au § déng anh gia
tinckyca ol nglatinhhs t ng quan (coefficient of correlation) @ hai I n
ol ng. Trong vi &trén,h s t ngquanla0.817. Changtaco thtlugngiv h
S nay?

Cautrl ilakho maktlugngiv h s nay. Ti#tra, g déhgh s t ngquan

anhgia tincdygi ahai ol nglasail m b)ivih s nay, nh tén gi, ph n

nh t ngquanch khong phi tincy. Hai khai nim nay rt khac nhau, nmg

d hiulm. Coth | yvid&sau ay ch ng minh cho phat bu 6: gi d&chdng ta
c65 it ngvasliu ol ng2lnnh sau:

L n1:90, 100, 105, 107, 110
L n2:95, 105, 110, 112, 115

H st ngquanlal. Vimtktqu tuyt inh th, chingtaco thkt
lugn ph ng phdp ol ng nay tuyt v i khdng? Cau trl ila khéng. Tt ra, ph ng
phdp ol ngnayrtti, b)yivihailn ol ngkhdcnhau n5 nv, vakhac nhau
m t cach nhtquan. Do 6,duh s t ngquanlatuyt i,nhng tincdythillirt
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t'il

m t ph

t ng' ng(tcph ng phdp Bland-Altman), saiso |

ng phap ol

NO6i tom | i, khbng néns d ngh s t

ng quan

Céc ph ng phép phén tich thich p cho vic anh gia

anh gia

tncyca

tin cdy la: gi i h!'n
ng ch¥h, h s bi nthién ca

th ,vah s tin cdy. Cach tinh cac éis nay co th th hi ntrong Bng 2 sau ay:

B ng 2. Chitittinhtoan ph ngsaiva khacbitv ol ngIGF-I
ID (i) IGFI-1 IGFI-2 Difference Mean ( Z) Variance
(xi1) (Xi2) (di=xin-Xp2) (SZ)

1 179 156 23 167.5 264.5
2 142 143 1 1425 0.5
3 200 156 44 178.0 968.0
4 145 146 1 1455 0.5
5 162 169 7 165.5 245
6 138 145 7 1415 245
7 190 179 11 1845 60.5
8 100 137 -37 1185 684.5
9 90 111 21 100.5 2205
10 102 124 22 113.0 242.0
11 123 118 5 120.5 125
12 113 168 55 140.5 512.5
13 124 127 3 1255 45
14 122 122 0 122.0 0.0
15 78 104 26 91.0 338.0
16 64 80 -16 72.0 128.0
17 116 104 12 110.0 72.0
18 149 150 1 1495 0.5
19 133 116 17 1245 1445
20 73 89 -16 81.0 128.0
Mean 1271 132.2 51 129.7 242.35
SD 37.6 27.2 21.9 30.9

Quay liv n anh gia ol ng IGF-I. d dang hiu va phan tich, toi s

trinh bay bng s |liu trén theo hang (thay vi theo tt nh dui Aay:
Ctlchlamaschotng it ng;

Ct2lalGF-1 ol nglnth nht, kihiux, (trong 0i=1,2,3, ..., 20),

Ct3lalGF-1 ol nglnth hai kihiu x,;
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Ct4la khachbitgi ahai ol ng, kihiud. Dong 21 (“mean”) la strung
binhcattc d,vadong22 (“SD”)la | chch®cad:

Ct5las trungbinhcahailn ol ng. Chnghnnh vi it ngl, s
trung binh cé n ginla (179 + 156)/2 = 167.5. Dong 21 latsung binh ca
t tc trung binh,vadong22la | chch® cattc s trung binh;

Cté6laph ng sai (variance) @ hailn ol ng. (Nubn cchahiu

ph ngsailagi, c6thtim c bai Lam sangtmg ké s 1 c atbi). + ay, vico

2 ol ng, chonén ph ngsai (ki hiulas’)cng nginbngbinhph ng

ca khacbitgia2 ol ngchiacho2. CmghHnnh vi it ngl,
179- 15

ph ng sailas’ =% =264.5. Dong 21 lastrung binhcattc s .

Chu y, t6i khéng tinh | ch ch@h ¢ a s vi ch#s nay khong cé y ngh gi.

Bay gi , chung ta c6 thg d&ng céac tinh toan trén anh gia tin c¢¥y ¢ a ph ng
phap ol ng.

II. Gi ih nt ng ng (Limitof agreement hay LoA)

M tph ng phap &nh gid tincdy nginnht(vad hiunht)céténla
“Limit of Agreement” ma téi tm dch la “gii h!nt ng ' ng” do Martin Bland va
Douglas Altman sutt th$p nién 1980s. Theo phng phap nay, chang tati hanh 2
b c

B c1l:tinh khacbitgi ahai ol ngchotng it ngvagila
d (t cct6trongB ng 1ltrén);

B ¢ 2: tinh s trung binh, | ch ch®s, va khong tin &y c a d..
Kho ng tin &y 95% c a d. chinh la LoA.

Trong vi &trén, ching tatlty (B ng 1, ct 4, hang 21 va 22) khac bit trung
binhgiahailn ol ngla-5.1ug/l,va | chch® la21.9 ug/L. NGi cach khac,
kho ng tin by 95% (hay LoA) la:

LOA=-51+£1.96x21.9548.0 n +37.8ug/L
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Ch#s LoA cho chungtabtnuchingtao IGF-lhailn) mt it ngthi
ol nglnth nhtcoth thphnlnth haila48 ug/L, nhng c ng c6 th cao hn
n 37.8 ug/L.

lll. Sais ol ngchu n (standard error of measurement — SEM)

Chung ta c6 thd dang thyr ng ph ng sai) m*i it ng(ct6)phn nh
dao ng,vado 6, tinckyca ol ng. dao ng cang cao, tin chy cang
thp. Vang cllii dao ngthpcénghala tincd cao. Nhng ching ta cé 20
it ng,néncachtomlc tincdyt tnhtlalytrung binh caph ng saica 20
it ng. Gis trung binh ph ng sai las?, ching ta c6:

go_S+S+g+.+g 2645 0.5 968 .+ 12
20 20

=242.35

S nay c trinh bay) hang s 21 (“mean”). Nhng nv c aph ng saila binh
ph ng, cho nén ching tarphihoan chuynv nv g c b ngcach ly ¢ n b$c hai:

$=+/242.35=15.6 ug/L.

ay chinh lasais ol ngchu n (SEM). Y ngha c a SEM la: nu ching ta
onng IGF-1) mt it ngnhiuln(gi d&nh 100 In), thi chang ta ki \ng
rng68% cacol nglGF-lca it ng 6coth caohnhaythp trung binh ca
it ng khong 15.6 ug/L. Cng c6 th n6i rng 95% cacol ng IGF-lca i
t ng 6céth cao hnhaythp trungbinhca it ngkhong 31 ug/L (tcly
15.6 nhén cho 1.96, vi 1.96 la -uncic bn con nh --s z ¢ a phan phi chus).

IV. H s bi nthiéncath (within-subject coefficient of variation)
Chayct5trongB ng 2las trung binhchotng it ng. Do 0, s trung
binh cho toan b20 it ngch n ginlatrung binh ca 20 s trung binh! Gi s

trung binh‘tng th la m, ching ta cén = 129.7ug/L (nh dong 21 ca B ng 1).

H s bi nthién ca th (WCV) c ctinhbngcéachlysais cheh ol ng
chia cho s trung binh'tng th . NGi cach khéc:

WwCV =" 100
m
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Trong vi & trén,wCV = 15.5/ 129.7 x 100 = 11.9 (hay 12%). NoOi cach khac,
thayvimét tin cdy b ng SEM, ching ta m6 b ng phn tr m qua wCV.

Y nghacawCVcngt ngt nh ynghacaSEM,nhngt ng i(thayvi
tuyt i):nuchingtaonng IGFI) mt it ng100In,thiktqu naycho
bi t c6 khong 68% cac giatiGF-lca it ng 6dao ngtrénd i12% sovis
trung binh. Cng c6 th phéat biu (hay suy lén) r ng xac sut 95% la céac gia triGF-I
ca it ng 6dao ngkhong 24% trénd i giatr trung binh.

V. H s tinc vy

Trong phn u, t6i cé ni$n xétrng ngdngh s t ng quan  &anh gia
tincdy ol nglakhéngthichip,vih s t ngquanbqua khécbitgi ahai o
| ng. Trong phan tich tin cdy, cé mt ph ng phap tinh toan khactrthich h p cho
vi ¢ anh gid tin cdy nh ng it khi nao c gi i thi u trong sach giao khoab la h
s tin c¥y (coefficient of reliability), svi tt.tlaR (cha y khac virth ng g d&ng cho
h s t ngquan).

H s tin cdy cphattrint lithuyt ol ng (theory of measurement), ma
t6i khdng th md t trong bai vit vi n m ngoai phm vi. Tuy nhién, hs tincdy R ¢
phattrint cacc ) li thuy t sau ay:

GiXla ol ngcho mtcanhan, lithuy ol ng phat biur ngX cé hai
ph n: ph n gia tr thi (true value) va pm nhi u (random error). Chung ta ki hi u hai
gia tr nay laT vaE. Noi cach khac, md hinh nay phatbr ng:

X=T+E

Nén nh r ng, ching ta khéng i (hay khéng quan sat) cgiatrtht Tca it ng
bao nhiéu, nhng chdng ta chbi t X, t c la gia tr quan sat hayo | ng c, vaE la
sai s ma chungtatinh c. NO6i &th h n, trong vi &trén, ching ta khéng hilGF-I
thts catng it nglabao nhiéu, ning ching ta bt cgidtrquatngln o
| ng,vaquanhuln ol ng,chingtabt cE.

Gi nhrngTvaE hoan toan c I$ (t c khéng c6 mit ng quan gi vi
nhau), va tuan theo$uphan phi chibh, thi ph ng sai caxXlat'ng ph ngsaicaT

vaE. N ukihiuph ngsailas?, ching ta co:

Sy =S¥ ¢ [1]
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T 6,hstincdy R ¢ nhnghanh sau:

Py

1
5
X N[ o

Hay cng co th vi t R=s7/(s?+s ), hayR=1- s /(s +s ¢). Nhin qua cong trc

trén, chung ta thy R chinh la#s ph ng sai ca gia tr th# va ph ng sai ca gia tr
guan sat. Nhvdy, nuErtnh sovi X, thiT rtl n,va 6 latin hiu cho thy
ph ngphdpol ngcoé tinchy cao.

B)ivi ph ngsaicaT khéng th cao hn ph ng sai caX, cho nén gia trc a
Rphidao ngt O nl. NuR=0thiiunayconglalaph ngphapol ngvod
dé&ng vi hoan toan khéng c6 thin cby c; nu R =1thi ph ngphap ol ng hoan
h o. Nh ngtrongthct, khéng cé ph ngphap ol ngnaotuytviv iR=1, cho
nén -- tuy theo tr ngh p--changtaphich pntthmtph ngphapol ngvigia
tr Rthp hnl. Trong lodng x ng, may DXA th ng c6 gi4d tr R la 0.98 hay 0.97,
nh ng v i cac chts sinh héa, R thp h n nhi u (c6 th 0.8 thém chi 0.7).

Ph ngphdp ctinhRt ng iphctp (nhtlakhicoénhiu ol ngcho
mt it ng), nhng nguyén.tc v nla phan chi'thg s bi n thién (variation) thanh 2
ngu n: between-subject variation within-subject variatima t6i & c¥ n trong
phn u. Trongtr nghpchingtacdN it ng,vanii it ng ¢ ohailn
(nh vi d& 1), chdng ta co thtinh toan s trung binh va ph ng saichotng it ng
nh Bng2 Gi X las trung binhvas® laph ngsaichotng it ng,vagi X
la's trung binh'tng th (t cla trung binh ca X)), chdngtacéth c tinh vai thdng s
nh sau:

T'ng binhph ngca ol nggi acac it ng(kihi uBSS:
BSS=2(x- Y+ 2(7 ¥+ A% J + LTk K

Chuys 2) aylahailn ol ng. THhra, cong thc trén cé thvi tngngn

N
(n u bin nao thich todn va nttoan!):BSS= 2(X - 7()2
i=1

B)iviBSStinht N it ngvacnl1lthéngs tinh, cho nén chang ta ph
chiaBSScho N-1  ¢6 “mean square” (trung binh binh pimg) BMS
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BMS:ES

T'ng binhph ngca ol ng mi it ng(kihi uwWS$:
WSS= §+ 5+ S+..+

N
Hay nginhn: WSS= (k-1)§,trong 6k las In ol ngcho it ng

i=1

i (trongvi &IGF-I, k lamthngs bng2-2In ol ngchomii it ng).

Cha y rng nti s trongWSSching ta phi “tiéu” m t thong s (trung binh cho
tng it ng). Trong vi &trén, chingta c@N ol ng (i it ng o2
| n), nh ng ching ta ph chi tiéu mt N théng s, nén I$c t do (degree of
freedom) Ia&2N — N=N. Do 0, chung ta ph i u chthh WSSb ng céach chia
WSScho ¢t do va ktqu laWMS

WMS= —WI\?S

T cac tinh toan trén, bay gchdng ta cé th ¢ tinh s? va s?Z trong mé hinh [1] trén

ay. Nén nh r ng ching ta khéng i s? va sZ, ma ch c tinh théi. Vi th, thay vi
vit s?vas?, chingtadungkihii s vas® ch# cs c ahaithéngs 6. Theo
li thuy t th ng ké, chang ta co:

,  BMS- WMS
> K

2 = WMS

+ ay,klas I n ochotng it ng(tcla2trongvi &trén). Do 6, h s tin cby
la:
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B'n ccoth t minh tinh todn R qua céc cbng ttién. + ay, t6i chcung cp cac
cs (hay aps!)nh sau:s’ =788.3,s =242.3,va R=0.76.

R =0.76 cO y ngla gi ? Tdi squay li cau ki nay trong mt bai sau, vi ay la
vn rtquantrng. Nhng) ay,céthnéingayrngvih s tincdyd i0.8, cho
nén cdé thndéirng tincky c aph ngphédp ol ng IGF-I chttrung binh. S th#
nay c6 nh h) ngln nvicgq déng IGF-I cho vic truy tim nhng vdn  ng vién
thi u thanh tit (hay ndi trng ra 1a “ n gian”).

NO6i tom i, bai nay & trinh bay mt s ph ng phap phan tich tin ¢y o
I ng, mt khia ¢dnh c ¢ ki quan trng trong nghién a va th ¢ hanh lam sang. o
| ng khéng ang tin & hay c6 tincdythpcdth dn nnhiuh qu nghiém
tr ng nh cheh oan sai vai u tr khong cnthit. Nhngrttic,vn naycha
c quan tdm ung m c (c6 th bac s ch a hi u hay qua tin vao may moc) cho nén
trongthct &axyranhiutr nghpc iran cmtvatranh céi khéng a thit.

V n quan trng la sau khi bit c tincdycaph ngphap ol ng,
b ck ti plag d&g cac théng tin nay cho w th ¢ hanh lam sang va nghiénw
Nh ng téi s quay li  tai nay trong mt bai ti p. Con bay gi, bln ccéth t minh
lam vai tinh toan cho quenmv i cac khai nim v a gi i thi u trén.
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Chu thich k thu t:

M. c du cac ph ng phap phan tich tincty ol

ng co th tinh toan th céng bng

Excel, nhng vim t ch ng trinh thng ké thi hu hiu h n. Cac cadc ma R saidy

¢ § dé&ng trong bai nay:

#nh ps |i uchohail n ol ng,g ihaibi n la igfil va igfi2

igfil <- ¢(179, 142, 200, 145, 162, 138, 190, 100, 90, 102, 123, 113,
124,122, 78, 64, 116, 149, 133, 72)

igfi2 <- ¢(156, 143, 156, 146, 169, 145, 179, 137, 111, 124, 118, 168,
127,122, 104, 80, 104, 150, 116, 89)

#v bi u 1, cha y pch=16 la ki hi uchocacd u tron en

plot(igfil, igfi2, pch=16)

# c tinh khac bi tgi ahai ol ng chot ng it ng

d <-igfil - igfi2

# tinh trung binh va I chchu nc akhéachbi t,g ilamdvasd

md <- mean(d)
sd <- sd(d)

# tinh kho ngtinc y95%c ad,t c la LoA

loa.025 <- md-1.96*sd
l0oa.975 <- md+1.96*sd

# bao céao k tqu LOA
c(md, sd, loa.025, l0a.975)
# c tinh ph ng sai cho t ng it ng
v <- (igfil-igfi2)"2/2

mean.v <- mean(v)

sem <- sgrt(mean.v)

c(mean.v, sem)

# c tinh trung binh cho t ng it ngvat

ng trung binh
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m <- (igfil + igfi2)/2
overall. mean <- mean(m)
#  ctinhwCV

wcv <- sem / overall.mean
# bao cédo k tqu

c(overall.mean, sem, wcv)

# Cac ma sau ays d ng tinh h s tinc

igfil <- c(179, 142, 200, 145, 162, 138, 190, 100,
124,122, 78, 64, 116, 149, 133, 72)

igfi2 <- c(156, 143, 156, 146, 169, 145, 179, 137,
127, 122, 104, 80, 104, 150, 116, 89)

k<-2

n <- length(igfil)

meani <- (igfil + igfi2)/k
overall. mean <- mean(meani)

bssi <- k*(meani — overall. mean)"2
bss <- sum(bssi)
bms <- bss/n

wssi <- (igfil-igfi2)"2/2
WSS <- sum(wssi)
wms <- wss/(k*n — n)

var.t <- (bms-wms)/k
var.e <- wms
r <-var.t/ (var.t + var.e)

# bao cao k tqu
c(var.t, var.e, r)

YR

90, 102, 123, 113,

111, 124, 118, 168,
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