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Current status of working environment monitoring the designated organization's
laboratory and factors affecting reliability of the analysis results
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ABSTRACT

Objectives: This study investigated to the analytical work environment, analyst's expert and status of analytical instrument in the
designated organization's laboratory for measuring work environment, and carried out to ensure reliability of analytical results.
Methods: This study was conducted by 114 analysts who work in designated organization's laboratory for measuring work
environment. Information on the working environment and personal characteristics of the analysts were collected using a
self-reported questionnaire and were analyzed using the SPSS program through analysis of frequency and t-test.

Results: The speciality of subjects was occupational health(57.0%), environmental health(38.6%) and environmental
engineering(4.4%), and they had a higher level of academic ability than workers in other industries. Analysts had to handle a large
number of sample analysis and many tasks other than analytical work. The analysts answered that it was difficult to analyze organic
substances than inorganic substances, and the difficult parts were the analytical methods setting of new substances(55.3%),
instrument analysis(24.6%) and principle of analysis(23.7%). Analytical instruments mainly have legally required instruments. The
difficulty of the analysis is solved from the senior analyst in the laboratory and analytical information is mainly exchanged through
seminar organized by the Association of Occupational Health Analysts. The analysts who are planning to move or considering the
company were 48.2%, and the reasons for moving the company were difficult to work(14.0%), low salary(9.6%), employment
type(8.8%) and job stress(7.0%).

Conclusions: The conclusions of our study were that it was possible to secure reliability by solving the problems such as
implementing professional education to improve expertise of analysts, strengthening analytical instruments through institutional
improvement and improving work environment.

Key words: designated organization' laboratory, questionnaire, reliability analysis
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Table 1. General and job characteristics of study subjects

cMeq .

Ofo

Characteristics Categories(n=114) n(%) or Mean+SD
Age(year)’ Male 39.3+7.17
Female 31.4+6.8
Gender Male 36(31.6)
Female 78(68.4)
Marital status Unmarried 60(52.6)
Married 54(47.4)
Education level College 11(9.6)
University 77(67.5)
Graduate school 26(22.8)
Speciality Occupational health 65(57.0)
Environmental health 44(38.6)
Environmental engineering 5(4.4)
Employment type Permanent employee 99(86.8)
Temporary employee 15(13.2)
Total analysis periods(months)* Permanent employee 98.4+84.0"
Temporary employee 31.1£23.1
Working times(per Week)’F Permanent employee 44.0£6.8"
Temporary employee 40.2+2.2
Annual salary(won) <20 million 6(5.3)
20~30 million 49(43.0)
30~40 million 29(25.5)
40~50 million 19(16.7)
>50 million 11(9.6)

p<0.05, " p<0.01, ¥ t-test

A% 9 JFEE —3— Table 2°ﬂ A At &
B Bt AR 2= 50~1007
0] 56.1%2 714 1 Mgcq 100~2007 0] 23.7%%3L 50
A vuka 20074 oA} ZH7F 14.9%8} 5.3% 2 ZALE
ATE Hlo] &a%H 7oA B 7|TOR AREH
S o sk=A]of tigh A& oF 84%(96'8) =7} <
= Ao FHIH e, oFst= o|fof it
ol £471717F gickal SEgt A7t 73.7%=
P ok Aleko] glofA] 13.2%, AHS EakA]
11.4% 1231 A& 227} AolAeti Sust A=
7.9%01%0th B4 1Y AR F £4UFe B8
B AR A% 2 50~70%7} 44.7%, 30~50%2} 70%
o|AFo] 24.6%0] 0 20% u|WkTF 20~30%= Z+zh
4.4%2} 1.8%= ZAME| QT BEAYPE o]e]e] Y&

mﬁjﬂml

N
Za)
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© =4 oY PAATIF 614%= 7P weten, o
£ AFAE 202%, AALESY 45 9 7IE A5
7} ZH2F 10.5%%} 7.9% % UrEbdTH(Table 2).

=R oA o EdEA EASE Y
QhE Table 3o YeESich

=242 Al o o] ool Higt Ao
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SHOEE I ¢ 245k kE Az -
i3t 24 7ol 553%2 7P wekal 71712
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WK Table 3).
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Table 2. Mean numbers of analysis and analyst's work distribution

Variables Categories(n=114) n(%)
Number of samples analyzed by one analyst(week) <50 samples 17(14.9)
50~100 samples 64(56.1)
100~200 samples 27(23.7)
>200 sanples 6(5.3)
Appropriate mean number of analysis(week) <50 samples 15(13.2)
50~100 samples 82(71.9)
100~200 samples 17(14.9)
>200 samples 0(0.0)
Request sample analysis to other laboratory No 13(11.4)
Non-response 5(4.4)
<5% request 33(28.9)
5~10% request 17(14.9)
10~20% request 20(17.5)
20~30% request 15(13.2)
>30% request 11(9.6)
Reasons for requesting analysis(repetition check) No analytical instrument 84(73.7)
No experimental reagent 15(13.2)
Don't know the methods 13(11.4)
Fewer samples 9(7.9)
Analyst's work distribution
Analysis work time/Total work time(day) <20% 5(4.4)
20~30% 2(1.8)
30~50% 28(24.6)
50~70% 51(44.7)
>70% 28(24.6)
Additional work besides analysis
Administrative work related with analysis 70(61.4)
Support work 23(20.2)
Working environment measurement work 12(10.5)
Other work 9(7.9)

Table 3. Difficult-to-analyze substances, difficult parts and problems solving

Variables(n=114) n(%)
Difficult analysis
Organic substances 54(47.4)
Inorganic substances 14(12.3)
All substances 46(40.3)
A difficult parts(repetition check)
Principles and methods for analysis 27(23.7)
Sample preparation 16(14.0)
Instrument analysis 28(24.6)
Analytical methods setting of new substances 63(55.3)
Work process characteristics 23(20.2)
Others 3(2.6)
Troubleshooting solutions(repetition check)
Books and article 57(50.0)
Advised by analytical equipment suppliers 38(33.3)
Colleagues or seniors 74(64.9)
Professors or experts 5(4.4)
Others 3(2.6)
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Figure 1. Distribution of analytical instruments in the laboratories. (a) Analytical instruments owned by designated institutions. (b) Number
of analytical instruments covered by one analyst. (c) Mainly used analytical instruments. GC/FID, gas chromatograph/flame
ionization detector; AAS/flame, atomic absorption spectrophotometer/flame atomization; HPLC, high performance liquid
chromatograph; UV, ultra violet spectrophotometer; AAS/GF, atomic absorption spectrophotometer/ graphite furnace; IC, ion
chromatograph; ICP, inductively coupled plasma-optical emission spectrophotometer; FTIR, fourier transform infrared

spectroscopy

Table 4. Attendance to seminars and external training course

Variables Categories n(%)
Attendance to seminars(in=114) Attendance 99(86.8)
Non-attendance 15(13.2)
Number of attendance to seminar and external training Once 8(8.1)
course(n=99)(a year) Twice 77(77.8)
Three times 10(10.1)
At least four times 4(4.0)
Seminar and external training host organization Korean association analyst meeting 96(97.0)
(repetition check) OSHRI 34(34.3)
Colloquium 19(19.2)
Analytical equipment supplier 26(26.3)
Other 2(2.0)

OSHRI, Occupational Safety and Health Research Institute.
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Table 5. Job stability
Variables Categories(n=114) n(%)
Numbers that moved the company No 73(64.0)
Once 25(21.9)
Twice 13(11.4)
Three times 2(1.8)
At least four times 1(0.9)
Plan to move company Yes 18(15.8)
No 59(51.8)
Consider 37(32.4)
A reasons(n=55)(repetition check) Hard work 16(14.0)
Job stress 8(7.0)
A lot of work 5(4.4)
Employment type 10(8.8)
Low annual salary 11(9.6)
Human relationships 6(5.3)
Other 8(7.0)
Remorse for job(analytic job) Yes 62(54.4)
No 27(23.7)
Uncertain 25(21.9)
A reason(n=87) Difficult to work 19(21.8)
A lot of work 16(18.4)
Don't get the credit to professionals 19(21.8)
Low annual salary 13(14.9)
Non-response 20(23.0)
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