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ABSTRACT

Objectives: This study assessed the status of domestic industrial hygiene laboratories using data from on-site investigation for
revision of quality control systems in 2012-2013.

Methods: The target laboratories were 60 industrial hygiene laboratories chosen by random selection and nationwide distribution
which had participated in on-site investigations for revision of quality control systems from March 2012 to August 2013. The
investigation was performed on-site following standard quality control procedures. The score between each group was compared
using Mann-Whitney and Kruskal-Wallis tests, and the correlation between analytical career, sex, academic major of analyst and
score of analytical performance was expressed as Spearman's rank correlation coefficient.

Results: The assessment revealed that the items to be improved, in sequence, were effort at staff training(score 65.5), ability to
calculate data(score 73.4), establishment of internal quality control guidelines(score 75.7), laboratory facilities(score 77.1), degree
of understanding and skill at gas chromatography(score 77.1). Analysis performance showed a positive correlation with career of
analyst(r=0.56, p<0.01).

Conclusions: The practice of on-site investigation for quality control systems showed the current status of industrial hygiene
laboratories in the first trial. There were many laboratories which needed improvement and development of analytical systems.
This assessment can provide information for the systematic operation and improvement of facilities at each laboratory. Further
practice of this investigation will lead to a proficiency testing and accreditation system for autonomous quality control as is the
practice in many countries, rather than mandatory practice by legal regulation.
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Table 1. Number of laboratories participated in revised quality
control program by year

Year Type of participation No. of laboratories  Total

—
Previous 6

2012 \ 15
New 9
Previous 45
2013 45
New -

* Previous : laboratory of designated measurement institution
New : laboratory of newly participated institution
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Table 2. Evaluation item and score distribution of revised quality control program

Classification Total score

Evaluation item Score

Condition of equipment

Pass or fail

I Instrument and facility Propriety of instrument mapfagement 5

15 Propriety of laboratory facility 5

Propriety of sample preparation facility and tools 5

IL. Internal quality control Propr}ety of }nternal qual¥ty control guldellne(antents and documentation) 5

system 15 Propriety of internal quality control implementation 5

Y Propriety of post management 5

Preparation condition of reagent 4

III. Preparation status 10 Effort to improve accuracy and precision 3

Effort of staff training 3

Understanding degree of evaluation method(Organic) 5

Understanding degree of evaluation method(Metal) 5

Degree of understanding and skill(GC) 5

IV. Proficiency testing 60 Degree of understanding and skill(AA/ICP) 5

Propriety of calculation 10

Propriety of sample preparation 4

Accuracy of analysis 26
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Table 3. General characteristics concerning the analysts of subjects

Category Characteristics N*(%) Cumulated N(%)
1 29(51.8) 29(51.8)
2 25(44.6) 54(96.4)
Total number of analyst 3 1(1.8) 55(98.2)
4 -(0) 55(98.2)
5 1(1.8) 56(100)
Male 20(35.7) 20(35.7)
Sex of analyst Female 36(65.3) 56(100)
Environmental health 13(23.2) 13(23.2)
Chemistry 12(21.4) 25(44.6)
Occupational health 12(21.4) 37(66.1)
Environmental engineering 5(8.9) 42(75.0)
Maior Industrial hygiene 4(7.1) 46(82.1)
of anJal ot Chemical engineering 4(7.1) 50(89.3)
Y Environmental hygiene 2(3.6) 52(92.9)
Health management 1(1.8) 53(94.6)
Health and safety 1(1.8) 54(96.4)
Occupational environment 1(1.8) 55(98.2)
Environmentology 1(1.8) 56(100.0)
0<~<1 6(10.7) 6(10.7)
1<~<3 13(23.2) 19(33.9)
Analysis career(years) 3575 11(19.6) 30(33.6)
y y 5<~<10 10(17.9) 40(71.4)
10<~<15 8(14.3) 48(85.7)
15<~ 8(14.3) 56(100)
*N : Number of samples
Table 4. The summary of score by evaluation item
Evaluation item N’ Score Mean SD’ Range
Total score 56 100 87.0 8.4 70~100
Propriety of instrument management 56 5 4.1 1.5 0~5
Propriety of laboratory facility 56 5 39 1.2 1~5
Propriety of sample preparation facility and tools 56 5 4.9 0.5 3~5
Subtotal of instrument and facility 56 15 12.9 1.9 8~15
Propriety of internal quality control guideline 56 5 3.8 1.0 3~5
(Contents and documentation)
Propriety of internal quality control implementation 56 5 4.2 1.6 0~5
Propriety of post management 56 5 4.1 1.8 0~5
Subtotal of intermal quality control system 56 15 12.1 3.5 3~15
Preparation condition of reagent 56 4 3.7 0.8 1~4
Effort to improve accuracy and precision 56 3 2.8 0.5 1~3
Effort of staff training 56 3 2.0 1.0 0~3
Subtotal of preparation status 56 10 8.4 1.5 3~10
Understanding degree of evaluation method(Organic) 56 5 4.4 0.9 3~5
Understanding degree of evaluation method(Metal) 56 5 4.1 1.0 3~5
Degree of understanding and skill(GC) 56 5 3.9 1.3 1~5
Degree of understanding and skill(AA/ICP) 56 5 4.2 1.0 3~5
Propriety of ability to calculate data 56 10 7.3 2.8 2~10
Propriety of sample preparation 56 4 3.7 0.7 2~4
Accuracy of analysis 56 26 26.0 - -
Subtotal of proficiency test 56 60 53.6 5.0 44~60

N : Number of samples, "SD : Standard deviation
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Figure 1. Standardized score mean of instrument and facility(I-1:
propriety of instrument management, [-2: propriety of
laboratory facility,I-3: propriety of sample preparation
facility and tools)
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Figure 2. Standardized score mean of internal quality control sys-
tem(II-1: propriety of internal quality control guideline,
1I-2: propriety of internal quality control implementa-
tion, I1I-3: propriety of post management)
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Figure 3. Standardized score mean of preparation status(I1I-1: pre-

paration condition of reagent, III-2: effort to improve
accuracy and precision, I11-3: effort of staff training)
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Figure 4. Standardized score mean of proficiency test(IV-1: under-
standing degree of evaluation method(organic), [V-2: un-
derstanding degree of evaluation method(metal), IV-3:
degree of understanding and skill(GC), IV-4: degree of un-
derstanding and skill(AA/ICP), IV-5: propriety of calcu-
lation, IV-6: propriety of sample preparation, IV-7: accu-
racy of analysis)
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Table 5. Comparison of proficiency test score by sex, analysis career and major
Sex N Mean + SD Range p-value
Sex
male 20 54.6 = 4.8 45 ~ 60 0208
female 36 53.0 £ 5.0 44 ~ 60 ’
Analysis career(year)
0< ~<1 6 473 £ 22 44 ~ 49
1< ~<3 13 52.1 £ 42 47 ~ 60
3< ~ <5 11 525+ 5.4 45 ~ 60 0.001"
5< ~ <10 10 55.0 £ 3.8 51 ~ 60 ’
10< ~ <15 8 574 + 3.6 50 ~ 60
15< ~ 8 56.6 + 4.0 49 ~ 60
Major
industrial hygiene 19 533 +55 44 ~ 60
chemistry 16 539 + 54 47 ~ 60 0.943"
environment 6 545 £ 5.1 47 ~ 60 ’
environmental health 15 53.1 + 42 45 ~ 60

: : Mann-Whitney U test
. Kruskal-Wallis test
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