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TO: Forensic Alcohol Analysis Laboratories

SUBJECT: Assigned Values and Acceptable Ranges for July 2014 Proficiency Test in
Forensic Alcohol Analysis

Attached is a summary of the descriptive statistics for the July 2014 proficiency test. Included
here are the target formulation values, the true values as determined by the Department’s
analyses, the peer-group or consensus values and the standard deviations, and a graphical
summary of the distribution of participant results.

Historically, the Department has determined the acceptable limits of performance based on
reported results that are within the range representing £5% of the 99% confidence interval of
the peer group mean where the range has been truncated to two significant figures. This
range is described as the “Tier #2 interval.” The Department also calculates a “Tier #1
interval,” which represents the range of reported results that are within £5% of the 95%
confidence interval of the peer group mean where the range is based on the results reported
to three significant figures. Tier #1 is expected to include those laboratories demonstrating a
high degree of accuracy. The second, wider tier would include those laboratories not as close
to the central tendency as the first tier, but still accurate and therefore adequately competent.
Again, historically, the Department has used the wider second tier to evaluate the laboratories
results.

During the last 10 years, there have been significant developments in the statistical analysis
of proficiency test data. There are now several International proficiency testing standards®. A
number of new statistical technigues have been proposed for the evaluation of participant
data. These techniques are intended to reduce the impact of outlier results, skewness, heavy
tailing, and multi-modality on the descriptive statistics with the ultimate aim of providing the

! The International Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories (IUPAC
Technical Report). The report is based on International Organization of Standardizations (ISO) guides, ISO/IEC
17043:2010 Conformity assessment -- General requirements for proficiency testing and 1ISO 13528:2005
Statistical methods for use in proficiency testing by interlaboratory comparisons
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best estimates of the central tendency of the reported results and the dispersion of these data.
The Department is continiuing to evaluated the use of some of these newer statistical
procedures on the data obtained from California laboratories. Out of these evaluations, one
clear conclusion is that the truncation of reported results to two decimal places and the use of
truncated results to evaluate the proficiency test data is not appropriate. The use of the
truncated data was originally proposed by the laboratories based on the reporting
requirements of the regulations [cf. Title 17 §1220.4 (b)]. The reporting requirements are in
fact consistent with the Vehicle Code per se and presumptive blood alcohol limits, which are
expressed to the second decimal place. However, the truncation step is not appropriate for
the evaluation of proficiency test data. In metrological terms, truncation can be viewed as
introducing a significant amount of readability uncertainty. The current methods used to
determine alcohol concentrations are certainly precise enough to make the third decimal place
meaningful. For the present, the Department will continue to use its current evaluation
procedures, with an eye toward modifying these procedures in the future. In the meantime,
participants are advised to use the three decimal place results when evaluating their methods
for bias or unduly large random variations.

The IUPAC International Harmonized Protocol for the Proficiency Testing of Analytical
Chemistry Laboratories (Harmonized Protocol) recommends the use of z-scores for
evaluating proficiency test data. With this technique, the proficiency test data are converted
to a standard normal form. This is accomplished by dividing the error or difference in a
reported result from the consensus value® by a standard deviation of the data. The primary
advantage of z-scores is that they make all proficiency test results directly comparable
regardless of concentration. A laboratory’s performance can be easily interpreted from a z-
score. Generally a score between -2 and +2 (|z| < 2) is considered satisfactory or acceptable.
A z-score outside the range -3 to +3, inclusive (|z| = 3) is considered unsatisfactory or
unacceptable and the laboratory must take corrective actions. Z-scores between -3 and -2 or
+2 and +3 (2 < |z| < 3) are considered questionable and these two ranges should be used as
warning limits. Scores within the warning limit ranges in two or more consecutive test events
could be considered unacceptable.

Various techniques have been proposed for determining the normalizing standard deviation.
The Harmonized Protocol recommends the use of a “fitness-for purpose” based standard
deviation for proficiency assessment (gp). Here, fitness-for purpose is defined as the
standard uncertainty that is most appropriate for the application of the results of the analysis.
The Department has determined a value for op based on the uncertainties associated with the
reported results on recent tests together with the 5% accuracy and precision standard of
performance requirements set forth in the regulations [cf. Title 17 §1220.1.(a)(1)]. The
Department found that a reasonable value for op expressed as a relative standard deviation is
2.5%. The standard deviation can also be determined based on the data obtained from a

2 Since the consensus value is a center of the statistical distribution, several measures of central tendency can
be used (mean, median, robust mean, mode). If the distribution is roughly symmetrical and unimodal then all
the central tendency characteristics are coincidental. The Harmonized Protocol recommends the use of the
robust mean to determine the consensus value.
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given proficiency test round. The Harmonized Protocol does not recommend this procedure
noting that this can result in variations in the determinations of acceptable limits from test to
test. In fact, the standard deviations for the data obtained in the July 2014 proficiency test
were very close to the fitness-for purpose value determined by the Department.

The proficiency test results for the laboratory participants in the July 2014 test expressed as
z-scores are summarized in Figure 3. Individual laboratories are identified by codes. An
attachment to this letter provides your laboratory’s code. The figure is provided for
educational purposes only and was not used to formally evaluate a laboratory’s performance.

For future laboratory-wide proficiency tests, the Department will provide summary statistics

describing the assigned values and limits of acceptable performance.

Sincerely,

Clay Larson, Chief
Abused Substances Analysis Section
Food and Drug Laboratory Branch

Enclosures:

Statistical Data for July 2014 Proficiency Test in Forensic Alcohol Analysis
CDPH July 2014 Proficiency Tests Lab Code(s)



Statistical Data for July 2014 Proficiency Test in Forensic Alcohol Analysis

CDPH Tier#1 and Tier #2 Acceptable Ranges

Pool Peer Group Mean
#1 0.122
#2 0.219

Suimmary of Test Pool Data

Tier #1 Tier #2
0.114 -0.130 0.11-0.13
0.205 -0.232 0.20-0.23

Parameter POOL 1 (06164) POOL 2 (06304)
Target Value 0.12% Target Value 0.22%

Pre-distribution Data True Value® 0.120 True Value® 0.215
Standard Deviation® 0.0011 Standard Deviation® 0.0017
Mean 0.122 Mean 0.219
Adjusted Mean’ 0.122 Adjusted Mean* 0.219
Standard Error® 0.0003 Standard Error® 0.0005

. .. Median 0.122 Median 0.219

Descrlptlve statistics Standard Deviation 0.0031 Standard Deviation 0.0057
Minimum 0.115 Minimum 0.202
Maximum 0.131 Maximum 0.235
Count 116 Count 116

Histogram Figure 1 Figure 2

Normal distribution?® YES YES

Robust mean, X* 0.122 0.219

Robust standard deviation, cop 0.0026 0.0039

Fitness-for-purpose standard

Consensus value (X,)

determined as Mode (Ll1/2) 0.1227 02196

Uncertainty of the consensus

value, X, , S.E.” 0.0002 0.0007

Xax S.E 0.123 + 0.0002 0.220 + 0.0007
X — X, X —X,
z-score z= 7 =
Op Op

% Based on CDPH’s Headspace Gas Chromatographic Method
* Mean determined from participant data after the removal of outlier(s)

5 Standard Error of the Mean

6 Chi-Square Goodness-Of-Fit Test is used to determine if the data follows Normal Distribution
" Determined as Standard Error of Mode using bootstrap simulation technique with bandwidth of 0.75*G,




Figure 1

Histogram of the July 2014 FAA Proficiency Test Results
Peer Group Results for Pool 06164
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Figure 2

Histogram of the July 2014 FAA Proficiency Test Results
Peer Group Results for Pool 06304
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Figure 3

July 2014 Pools Z-score (combined)
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