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QH].p DESignation: E 1323 -89 (Reapproved 1994) el An American National Standard

Standard Guide for

Evaluating Laboratory Measurement Practices and the

Statistical Analysis of the Resulting Data *

This standard is issued under the fixed designation E 1323; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Section 9 on Keywords was added editorially July 1994.

1. Scope Certification—Third Party Certification Progr&m

1.1 This guide covers key elements of an evaluation of a 2.3 ISO Standard: _
laboratory’s measurement practices and the statistical analysis!SO 9000-9004 Quality Management and Quality Assur-
of the resulting data. This guide addresses an evaluation that ance Standards
covers a broad range of in-house quality measurements, some2-4 Other Standard: o o
of which may be directly related to accreditation requirements. |LAC/ISO Laboratory Accreditation—Principles and

1.2 This guide describes what to look for as documentation ~ Practice—Collected Reports 1979-1983
in order to verify the operation of the practices, and what part -
of the data to test and interpret in order to verify the quality of%' Terminology . . .
data being generated by the laboratory. 3.1 Terms are defined in Terminology E 1187.

1.3 This guide does not specify or provide guidance for the 3-2 Definitions of Terms Specific to This Standard:
establishment or assessment of a quality program. 3.2.1 duplicate—a separate specimen, taken from the same
source as the first specimen, tested at the same time and in the

Note 1—Generic _guidelines dealing with elements of a quality pro- sgme manner as the first specimen. Duplicates can provide

?errg/g%yg;{gg{;%'géNosrft"spit'7A§?jlgééQ2' Z34.1;,1S09000-9004; andyy 5104 precision data for a homogeneous specimen, the test

P ' method, and the test equipment.

2. Referenced Documents 3.2.2 out of control—the condition that exists when a data
2.1 ASTM Standards: point falls outs_ide _the_ control limits and when _rete_sting and
E 548 Practice for Preparation of Criteria for Use in the U'ther evaluation indicates that a problem exists in analyst

Evaluation of Testing Laboratories and Inspection Bctlies Performance, the method, equipment, standardization, or cali-

E 994 Guide for Laboratory Accreditation Systéims bration.

E 1187 Terminology Relating to Laboratory Accreditafion 3.2.3 replicat_e analys_'rs—the same specimen tested again,
22 ANSI Standards: usually at a different time. Replicate data can be used to

ANSI/ASQC Al Definitions, Symbols, Formulas and provide pooled precision of the test method, equipment, and
Tables for Control Charfs ' ' operator, providing the specimen is homogeneous in nature.

ANSI/ASQC A3 Quality Systems Terminologjy 4. Significance and Use

ANSI/ASQC Q1 Generic Guidelines for Auditing of Qual-
ity System$

ANSI/ASQC Q2 Quality Management and Quality System
Elements for Laboratories—Guidelirfes

ANSI  7Z34.1 American National Standard for

4.1 This guide is intended to provide guidance for an
assessor to evaluate measurement practices of laboratories,
their protocol for statistically analyzing the resulting data from
these practices, and their statistical results from these practices.

4.2 This guide is generic in the sense that it covers the entire
range of in-house quality measurement practices found in a

* This guide is under the jurisdiction of ASTM Committee E-36 on Criteria for testing laboratory, but the results of the described evaluation
the Evaluation of Testing and Inspection Agencies and is the direct responsibility omay be used by accrediting agencies if their requirements can
S“técommt“gfj?tiEgeforgce:agfé’catgg’ ﬁggﬁdgigﬁghggegzg?u”; 1660 be satisfied through the laboratory’s existing quality data.

2 Iqu;i:r}ISO Laborr;Ft)ory Accreditatit;n—Prir{ciples and Practice—}éollecfed Reports 4.3 Itis _nOt the intent O_f _thIS gwde to_serve_ as So_le criterion
1979-1983. American Association for Laboratory Accreditation, 656 Quince Or-for evaluating and accrediting laboratories. It is not intended to
chard Rd. #704 Gaithersburg, MD 20878 cover the important generic guidelines for evaluating the

3 Annual Book of ASTM Standardgol 14.02. ) : ; ; :
4 Available from American National Standards Institute, 1430 Broadway, Newlabor:':"tory S qyahty program which can be found in Practice
E 548 and Guide E 994.

York, NY 10018.
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5. Purpose of Evaluating Measurement Practices and the must include the specific statistical test, the number of data
Statistical Analysis of the Resulting Data points used for the test and the acceptable level of precision, be

5.1 Data generated from the measurement practices of ifknown either from other studies on this specific method or as

laboratory is evaluated to determine its capability to obtair® limit determined by the laboratory itself. _
accurate and precise data and to determine if the laboratory 6-1.2.5 The method for determining if outliers exist must

correctly and efficiently analyzes and reacts to their own data2/S0 be documented, stating when it is acceptable to ignore
such data points when computing control limits.

6. Documentation of Measurement Practices and the 6.1.2.6 The method for determining if bias exists and the
Statistical Protocol for Analyzing the Resulting Data frequency for continued checks on the instrument or method
having a bias must be recorded, including any adjustments

. 6.1 The following documentation shall contain the mforma-made to test data as a result of the bias determined from these
tion necessary for someone to carry out the same Steqﬁeasurements

involved in generating, charting, and reporting the data.

6.1.1 Documentation Relative to Calibration

6.1.1.1 The material to be measured must be documentera
together with its source, expiration or shelf-life date, theA
accuracy and its source, and any preparations or condition
required which are specific to this material before it can be[
utilized as a calibration material. Any additional components
reagents, or physical sources used along with this materia
which could potentially alter the reliability of the material must
also be documented.

6.1.2.7 Atable of actual values and the corresponding dates

ust be kept.

6.1.3 Documentation Relative to Operator Precision and

ccuracy

$6.1.3.1 The material, methods, and equipment used to de-

ermine levels of precision and accuracy of operators must be

ocumented.

6.1.3.2 The source of stated accuracy of the material, the

current precision and accuracy of the equipment, and the

. e _ current precision and bias of the method must be documented,
6.1.1.2 The identification of the equipment used, togethef, oher with the exact computations used to determine the

with the date and operator responsible for the run, and an¥ingle or group operator precision, accuracy, or both.

preparations involved with the calibration run must be docu- 6.1.3.3 The number of data poin:[s generatéd per operator for

mented. this comparison test as well as the type (duplicate, replicate or

6.1.1.3 The type of data representation to be used, includingiye) and description of the type of runs being made. It must
the exact number of data points to be used in the computatiog

f dard deviati Ilas h '\WT] clearly stated which runs are related to the accuracy and
of an average, standard deviation, or range, as well as how anghi-h are related to precision.

when these data points are to be generated must be docU-g 1 3 4 The limits of acceptability for both operator accu-
mented. This requires information regarding testing of repll—racy and operator precision must be noted.
cates, duplicates, or single runs tested on one day, a series 0fg 1| 3 5 The records must show the frequency of obtaining

days, or a specific time interval to be clearly stated for each s@{nerator accuracy and precision as well as the corrective action

of data. _ . taken whenever an operator fails to meet the limits of accept-
6.1.1.4 The mathematical formula for obtaining controlabmw.

limits, the frequency of computing new limits together with g 1 3 5 A table of actual values and corresponding dates for
rules of acceptability of the new limits, must be documented, ., operator must also be documented.
whenever control limits are applied to a chart.

6.1.1.5 The corrective action taken whenever data pointg. Evaluation of the Laboratory’s Measurement Practices
indicate that an out of control condition exists, or whenever and of the Statistical Analysis from the Resulting Data

trend analysis indicates a change or shift in the instrument 5 4 A general overview of the laboratory’s documentation

response must be recorded. o of measurement practices and the statistical analysis of the data
6.1.1.6 A table of actual values for each calibration orgp |4 he made, verifying that all practices cited are actually in

calibration check and the corresponding date must be kept. \,se and that the rules stated by the laboratory for the generation
6.1.2 Documentation Relative to Method Precision andgnq use of the data are followed.

Bias - _ 7.2 A walk-through of the laboratory to verify the location
6.1.2.1 The reference of the specific method being followegyt )1 data representation charts must be made as well as

for each set of data, as well as any changes to the method mustnera| discussions with laboratory personnel to verify their
be documented. If a method has not been published, then the,o\ledge of the measurement practices.

laboratory is responsible for preparing a detailed procedure. 7 3 The choice of representation of the data, as well as the
6.1.2.2 The type of run (duplicate, replicate, single) used tQyeneration of control chart limits must be reviewed to deter-
generate the data points, including specific directions on howsine if appropriate models have been used for each type of
to prepare and test a duplicate or replicate specimen, must bgnylation. For further information, see&STM STP 1509
recorded. 7.4 The raw data from the calibration records must be

6.1.2.3 The time interval for testing, or a date for each datgompared to status indicated for that piece of equipment. Every
point if a time interval is not practical, must be noted.

6.1.2.4 Directions on how to statistically compare the labo-
ratory results of precision with a known statement of pr.eC|s'|on 5 Manual on Presentation of Data and Control Chart Analysis, ASTM STP15 D
for that method must be clearly documented. These directionssTm, 1982. Documents
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