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Lesson One

Textii:

Laboratory Accuracy and Precision

The value reported from the clinical laboratory for the concentration
or the amount of a substance in a specimen is not exact, It represents the
best value obtainable with the method,reagents, instruments, and technical
personnel involved in obtaining and processing the material, ,

Accuracy refers to the degree to which the determination agrees with
the true value, Precision refers to the reproducibility of the analysis. and
is expressed in terms of variation among several determinations on the same
sample, Reliability is a measure of the congruence of accuracy and preci-
sion, }

Pracision is not absolute but is subject to variation inherent in the
complexity of the method,the stability of reagents,the accuracy of the pri-
mary standard,the performance of equipment, and the skill of the techni-
cal personnel, Each laboratory should maintain data on precision (repro-
ducibility) that can be expressed statistically in terms of the standard
deviation (SD) from the mean wvalue obtained by repeated analyses of the
same sample,For example, the ‘precision in determination of serum choless
terol concentration in a good laboratory may be the mean value +5mg/dl,
The 95% confidence limits are.+£2SD, or +10mg/dl, Thus, any .value re-
ported is“accurate”within a range of 20mg/dl, The reported value 200mg/
dl thus means that the true value lies between 190 and 210mg/dl, For the
determination of serum potassium concentration with a variation of 1SD=
+0,1 mmol/L, values differing by 0,2 mmol/L could be obtained on the
same specimen, A report of 5,5 could represent at best the range 5,3—
5.7mmol/L, That is, ithe 2 results; 5,3 and 5.7mmol/L, could be obtained
on analysis of the same sample and be within the limits of precision of
the test. i A

Every physician should obtain from the laboratory the value for the
variation of a determination, i,e,the SD for that determination, in. order
to appreciate when one reported value truly represents a change from an-
other reported value in the same patient,
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New Words and Expressions

accuracy/’ ek jurosi/ n, MERIEE
precision/pri’sizen/ n EEE
value/’ veelju/ n. {8, Y
clinical/’ klinikal/ a, R
concentration/konsen’ treifon/ n, ¥REEF
substance/’ sAbstons/ n, ¥R

represesent/repri/ zent/ vt,fXF, R

obtainable/ab’ teinabl/ a Al IRBEY
reagent/ri(:)’ eid3ont/ n iR 5
instrument// instrumoant/ n Y3
techical/’ teknikl/ a xR
personnel/pats®’ nel/ n, &k R
involve/in’/ volv/ vt. &Y, B4
process// prouses/ vt I, A48
refer /ri/ fo:/ vi, B3|, Fx

refer to H-Mas HOR

detrmination/di,t9:mi’neif9n/ n,fllE

agree with 5..—%, A%
reproducibility // rit prodjusi’ biliti/

n, HE%
term/te:m/ n AR, RiE
in terms of RAE R 7E-

variation/,vesri’eifon/ n, Zk, TH

sample//sasmpl/ n, 5, IRA
reliability /ri,laio’ biliti/ n, A&
measure/’ me3a/ n, W&

congruence/’ kongrusns/ n,—, i

Notes

subject/’ sabd3ikt/

a.AE#‘J’ 5"&5@) n.i&‘ﬁ, ﬁk
be subject to 521y, TR0
inherent/in’ hisront/ a,[BE&HKs WK

complexity/kom’ pleksiti/ n, 2 H
stability /ste’ biliti/ n, faEHE

primary/’ praimori/ a, XER, BHEH
performance/pe’ fo: mons/

n, {68, Ha1Ts
maintain/men’ tein/ vt R, 4R
datum/’deitom/ (pl,data)

n, 848, ¥kh (H)EIE
statistically /sto tistikoli/ ad,Ziit 3234k
deviation/,ditvi’eifon/ n f@2; HE
a, FHHs 0, FHE

vt 5
serum/’siaram/ (pl,-s or sera)
' n, I iF
cholesterol/ka’ lestorel/ n, B & B
confidence// konfidons/ n (F4Ey {F.0

mean/mi:n/

analyse// senslaiz/

range/reind3/ n, Gl Xig
potassium/po’ teesjom/ n, 4§
differ/’difa/ vi,A[, #HE
at best =% B

physician/fi’zifon/ n, BN, AREM
appreciate/a’ prifieit/ vt, IEFTEYT

1.(L,6) Precision refers to the reproducibility of the analysis and is expressed

in terms of variation among several determinations on the same sample,

BEERESTNES Y, HRIEXNE AR B LANE Z ANEREREEL,

in terms of, RiE, &R

e. £, You may explain this phenomenon in terms of the primary principle,

2, (L,10) Precision is not absolute but is subject to variation inherent in the

complexity of the method,the stability of reagents, the accuracy of the

primary standard, the performance of equipment, and the skill of the

technical personnel,

ozo



BWRERRANN, TRRTFIRIRNERE, RNOREE. — SRR,

AR, URBRARMKRSFERNER.
be subject to;, FRFTF By BB

e. £, The plan is subject to change,

Exercises

1.Choose the best answer for each of the following according to the text,
1.The value for the concentration or the amount of a subtance in a speci-

men is reported from the clinical laboratory, .
a, exactly b, not exactly c. not exact
2.Accuracy refer to X

a, the true value of a determination
b. the degree of the true value of a determination
c. the degree of the determination in agreement with the true value
3,Precision is expressed "
a, in terms of variation among a number of determinations on one sample
b, by the reproducibility of the analysis
¢, in terms of the variations of the same sample
4, can show reliability,
a, A measure of accuracy and precision
b, The measure of the congruence of accuracy and precision
c, The congruence of accuracy and precision
5, The precise data can be expressed 5
a, by the standard deviation from the mean value of reported analyses
on the same sample
b, by the standard deviation of the same sample
c. by the mean value of reported analyses of the same sample
6.The 95% confidence limits for the mean value + 5mg/dl of serum cho-
lesterol concentration are G
a, *1 SD or + 5mg/dl
b, =£2 SD or +10mg/dl
c. =3 SD or +15mg/dl
7.when serum potassium concentration has a variation of 1 SD= +0,1mmol
/L, values .
as of +0,2mmol/L could be obtained
b, differing by 5,5mmol/L could be obtainted on the same sample
c, differing by +0,2mmol/L could be obtained on the same sample
8.To obtain from the laboratory the true value is 7
a, to get the value for the variation of a determination



by to get the different values on the sanie sample
c, to obtain the values different from one another 1
I .Choose the definition from Column B that best matches each word in Col-

umn A,
A B
1, exact a, to include
2, to represent | b, ‘degree of varying or being variant
3, obtainable - ; ¢, to treat and preserve (a substance)
4, to involve " '« 'd, that can be obtained
5, deviation e, accordance
6. to process f, difference between a measure and the
average of all the measures
7. variation ¢ g. to judge rightly the value of
v 84 congruence h, precise
9, inherent i, .to stand for
10, appreciate jo existing as a natural quality of

I  Fill in the blanks with suitable words ‘or phrases from the list given

below, Change the forms: if necessary,

presonnel substance refer to accuracy - agree with
measure in terms of mean be subject to maintain

1. Laboratory work requires precision and 2

2 . This test provides a of ability,

3. A physician can obtain the '  value by repeated analyses on the

same specimen,

4, When he said some people are stupid he wasn’t. .~ you,

5. Soil consists of various chemicall =,

6 . Food is necessary to . . life,

7+ Precision ~  variation in several respects concerning laboratory,

8 ., His explanation = the facts of the situation,

9, There are doctors, nurses, and the rest of the = in the hospital,

10, Accuracy is expressed ~~ the degree to which the determination

agrees with the true value,
IV .Combine the following pairs of sentences after the model,
Model 1: The value is not exact,
It is reported from the clinical laboratory for the concentgation
or the amount of a substance in a specimen,
The value reported from the clinical laboratory for the con-
centration or the amount of a substance in a specimen is not

exact,

LAY e
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Model 2; It repesents the best value, S

The best value is obtainable with the method, reagents, mstru-"

ments, and technical personnel involved in obtaining and
processing the material,
It represents the best value obtainable with the method, rea-
gents,instruments, and technical pprsonnel involved in obtaining
and proces'sing the material, ‘

The mean is the arithmetic mean which is the sum of the items of data

divided by the number of items, i

The mean is generally used in basic statistical work, :

The prcedure to be described is intended for assays of substance,

These substances are available in pure form,

The choice ultimately depends on a summation of factors,

The factors are not readily amenable to statistical analysis,

Graphical presentation of data may reveal limitations,

These limitations are caused by nonlinearity and errant points,

How do results compare when run in parallel on patients’ samples?

The results are obtained by the existing method and by the proposed new

method,

When the acceptabilty of recovery at each level is assessed, the.S,D, of

the differences must be used,

The S.D. of the differences are appropriate to that level,

Fill in the blanks with the words given below, ‘

by of be more ome that from any

The mode is the value that occurs most frequently in a list 1 items of
data, It is not affected 2 _extreme values or outliers,
In some sets of data there may 3 two values that occur so much 4

frequently than 5 of the rest that a bimodal distribution of the data

may be suspected, and this may imply 6 the data are drawn 7 two

populations rather than 8 i

.

Translate the following sentences into English,

LSS TR AL, |

2. XPIFRANMFEERRERE FTHE.
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Supplementary Reading
Sl Units
(Systeme International d'Unites)

A “coherent” system of measurement has been under development by an
international organization designated the General Conference of Weights and
Measures, An adaptation has béen tentatively recommended by the Commission
on Quantities and Units of the Section on Clinical Chemistry, International
Union of Pure and Applied Chemistry, SI units are in use in some European
countries, and the conversion to SI will continue if the system proves to be
helpful in understanding physiologic mechanisms,

Eight fundamental measurable properties of matter (with authorized ab-
breviations shown in parentheses) were selected for clinical use,

lengtﬁ. metre (m)

massy  kilogram (kg)

amount of substance; mole (mol)

time, second (s)

thermodynamic temperature; kelvin (k)

electric current ampere (A)

luminous intensity; candela (cd)-

catalytic activity, katal (kat)

Derived from these are the following measurable properties,

' mass concentration, kilogram/litre (kg/L)

mass fraction, kilogram/kilogram (kg/kg)
volume fraction, litre/litre (L/L)
volume; cubic meter (m®) ; for clinical use, the unit will be the litre
¢5)
substance concentration; mole/litre (mol/L)
molality, mole/kilogram (mol/kg)
mole fraction; mole/mole (mol/mol)
pressure, pascal=newton/m? (Pa)
Decimal factors are as follows,

Number Name A Symbol
102 tera T
10° giga G
10° mega M



10
10*
10'
107
107
107*
1ar
107°
1;0"1 2
10-1 b
10-1. 8

kilo
hecto
deca
deci
centi
milli
micro
nano
pico
femto
atto

d
c
m
OB
n
P
f

k
h
da

a

Per, asin “per second” , is often written :as the mnegative exponent, Per
second becomes; s™!; :per square meter becomes; m~?yper kilogram becomes,

kg~!, For example, cm/s=cmes™, g/m?=gem~2, -etc,

In anticipation that SI may be adopted in the next several years, wvalues
are reported ‘here in the traditional umits with equivalent SI units following

in parentheses,

‘coherent a,EREY
conversion a1,k

luminous a, &

'designate vty
thermodynamic a, 371344
catalytic a &Ry o, Ik



