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Proficiency Analytical Testing Program 

Paul C Schlecht and Jensen H. Groff 

Introduction 

The Proficiency Analytical Testing 
(PAT) Program is a collaborative effort 
of the American Industrial Hygiene 
Association (AIHA) and researchers at 
the Centers for Disease Control and 
Prevention, National Institute for Oc- 
cupational Safety and Health (NIOSH). 
The PAT Program provides qualitycon- 
trol reference samples to over 1400 oc- 
cupational health and environmental 
laboratories in over 15 countries. Al- 
though one objective of the PAT Pro- 
gram is to evaluate the analytical abil- 
ity of participating laboratories, the 
primary objective is to assist these lab- 
oratories in improving their laboratory 
performance. 

Each calendar quarter (designated a 
round), samples are mailed to partici- 
pating laboratories and the data are an- 
alyzed to evaluate laboratory perform- 
ance on a series of analyses. Each mail- 
ing and subsequent data analysis is 
completed in time for participants to 
obtain repeat samples and to correct 
analytical problems before the next 
calendar quarter starts. The PAT Pro- 
gram currently includes four sets of 
samples as shown in Table I. 

A mixture of three of the four possi- 
ble metals, and three of the ten possi- 
ble organic solvents, is rotated for each 
round. Asbestos alternates between 

amosite and chrysotile; no asbestos 
fiber mixtures are provided. Each set 
consists of four concentrations and a 
blank. The metals, silica, and asbestos 
samples are on filters and the organic 
solvents are on charcoal tubes. The or- 
ganic solvent set also includes five 
blankcharcoal tubes for desorption ef- 
ficiency determination. 

Laboratories are evaluated for each 
analysis by comparing their reported 
results against an acceptable perform- 
ance limit for each PAT Program sample 
the laboratory analyzes. Reference lab- 
oratories are preselected to provide the 
performance limits for each sample. 
These reference laboratories must 
meet the following criteria: 1) the labo- 
ratory was rated proficient in the last 
PAT evaluation of all the contaminants 
in the Program; and 2) the laboratory if 
located in the United States, is AIHA 
accredited. After the data from the ref- 
erence laboratories are collected and 
statistically treated, the mean of the 
collected data is called the reference 
value and the performance limits 
equal the mean +3 standard devia- 
tions. Data are acceptable if they fall 
within the performance limits. Data 
falling outside the performance limits 
are reported as outliers. 

Laboratories are rated based upon 
performance in the PAT Program over 

TABLE 1. Current Sets of Samples in Proficiency Analytical Testing 
(PAT) Program 

Asbestos 
Metals Silica lPCM Fiber Countinal Oraanic Solvents 

Cadmium Quartz Amosite Benzene 
Chromium Chrysotile Carbon tetrachloride 
Lead Chloroform 
Zinc 1,2-DichIoroethane 

p-Dioxane 
Tetrachloroethylene 
Toluene 
1,l ,I-Trichloroethane 
Trichloroethylene 
o - X y I e n e 

the  last year (i.e., four calendar 
quarters), as well as on individual con- 
taminant performance and overall 
performance. Individual contaminants 
are metals, silica, asbestos, and organic 
solvents. Individual contaminant per- 
formance is rated as 1) proficient if all 
results have been reported and all are 
classified as acceptable for the last two 
consecutive rounds; and 2) proficient 
in all other cases if three-fourths or 
more of the results reported in the last 
four consecutive rounds are classified 
as acceptable. Overall laboratory per- 
formance is rated as 1) proficient if two- 
thirds or more of the individual PAT 
contaminants are rated proficient; but 
2) nonproficient if any individual PAT 
contaminants are rated nonproficient 
for more than four consecutive times 
(i.e., one year).@ 

PAT Round 11 6, January 1994 

A total of 1427 laboratories were 
enrolled in the PAT Program with 1319 
laboratories submitting results on 
Round 116. Table I1 lists the reference 
values, performance limits, and partic- 
ipants for each sample type in the PAT 
Program. A total of 30.1 percent of the 
1384 laboratories evaluated were rated 
overall proficient this time. There were 
no significant changes in the samples 
provided to the laboratories or any un- 
usual problems encountered for this 
evaluation period. An automated data 
entry system has been developed and 
introduced into the PAT Program so 
that laboratories can submit analytical 
results over a modem using a computer 
and NIOSH software. 

Proficiency Ratings - PAT 
Rounds 1 13 - 1 16, April 1993 - 
March 1994 

A total of 1384 laboratories were 
rated based upon their performance 
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