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Factors affecting the number of nonconformities from the assessment of safety

in medical laboratory according to ISO 15190:2003
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Abstract

Background: Bureau of Laboratory Quality Standards established medical laboratory safety accreditation program
according to ISO 15190: 2003 in Thailand since May 2013. Nonconformities (NCs) were found from 1 to 18 in each
laboratory. Number of NCs may be based on variety of factors such as location of laboratory, type of organization,

type and number of test items, duration of accreditation and type of NCs.
Objective: To determine the factors affecting number of NCs found by ISO 15190:2003 assessment.

Method: Multiple logistic regression was used to analyze 249 NCs of 54 medical laboratories assessed from May

2013 to December 2014.

Results: There were 4 factors affecting the number of NCs more than average. They were 1) design for safety
(Adjusted Odds Ratio, OR,4=16.50, p=0.002), 2) procedures, documentation, audits and inspection (OR,4=102.20,
p=0.005), 3) personnel responsibilities (OR.4=43.23, p=0.023), and 4) safe work practices (OR.4=35.37,
p=0.008).

Conclusion: Improperly design of laboratory safety causes more NCs. Factors affected included no standard
documented procedures, no audits and inspection for safety, personnel has no responsibilities in safety aspect, and
no safe work practices. The more NCs found, the lower level of laboratory safety detected. Therefore, to reduce
NCs in order to provide safety for staffs, visitors as well as environmental, these 4 factors should be focused as
first priority.
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Table 1 Background information of 54 laboratory study groups.

Background information Number (%)

Location

- Bangkok Metropolitan Region 25 (46.30)

- Provincial 29 (53.70)
Type of sector

- Government 31 (57.41)

- Private 23 (42.59)
Type of sanatorium

- Hospital 21 (38.89)

- Others 33 (61.11)
Type of service

- Routine laboratory 40 (74.07)

- Special / Research laboratory 14 (25.93)

Scope of ISO 15189 accredited testing
- Mean (95% Cl)

Number of nonconformities
- Mean (95% CI)

Accreditation time: ISO 15190 (months)
- Mean (95% ClI)

Accreditation time: ISO 15189 (years)

38.5 (28.5-48.4)

4.4 (3.6-5.2)

10.4 (9.1-11.6)

- Mean (95% CI) 5.1 (4.2-5.9)
Table 2 Classification of 249 nonconformities (NCs) against ISO 15190:2003.
Nonconformities Number (%)
Management and planning (Requirement no.6-11) 121 (48.59)
Personal protective equipment (Requirement no.12) 59 (23.69)
Safety practices (Requirement no.13-22) 33 (13.25)
Waste disposal (Requirement no.23) 36 (14.46)
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$rwndaunwissfiannnitenads lagldnsmeseuuuy
NIU1Y (Binomial study) WAz Unadjusted Odds ratio Wil
Yaspfionafanusunuiaaswindaunniasfinanni
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(safe work practices), p=0.007 @TdLLﬁNM@ﬁNﬁ 3

Table 3 Factors that may affect the number of NCs more than an average: 4 NCs.

Factor (Number) No. of lab. has NCs. Unadjusted 95%ClI p-value
more than an average (%) Odds ratio
Location
- Bangkok Metropolitan Region (25) 11 (44.00) 1.49 0.51-4.42 0.478
- Provincial (29) 10 (34.48) 1.00
Type of sector
- Government (31) 11 (43.48) 0.72 0.24-2.12 0.551
- Private (23) 10 (35.48) 1.00
Type of sanatorium
- Hospital (21) 9 (42.86) 1.00
- Others (33) 12 (36.36) 0.76 0.25-2.29 0.633
Type of service
- Routine laboratory (40) 15 (37.50) 0.80 0.29-2.66 0.723
- Special / Research laboratory (14) 6 (42.86) 1.00
Scope of ISO 15189 accredited testing
- Greater than 38 test (22) 10 (454.45) 1.59 0.53-4.76 0.412
- Less than or equal to 38 test (32) 11 (34.38) 1.00
Accreditation time: ISO 15190 (months)
- Shorter than or equal to 10 months (28) 12 (42.86) 1.00
- Longer than 10 months (26) 9 (34.62) 0.71 0.24-2.09 0.535
Accreditation time: ISO 15189 (years)
- Shorter than or equal to 5 years (26) 10 (38.49) 1.00
- Longer than 5 years (28) 11 (39.29) 1.04 0.35-3.05 0.950
NCs against requirement no.6: Designing
for safety
- Absent (31) 6 (19.35) 1.00
- Present (23) 15 (65.22) 7.81 2.32-26.35  0.0006
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Table 3 Factors that may affect the number of NCs more than an average: 4 NCs. (continued)

Factor (Number) No. of lab. has NCs. Unadjusted 95%CI p-value
more than an average (%) Odds ratio

NCs against requirement no.7: Procedures,
documentation, audits and inspection

- Absent (27) 4 (14.81) 1.00

- Present (27) 17 (62.96) 9.78 2.70-34.93 0.003
NCs against requirement no.8: Identification
of hazards

- Absent (34) 13 (38.24) 1.00

- Present (20) 8 (40.00) 1.08 0.36-3.28 0.898
NCs against requirement no.10: Training

- Absent (44) 16 (36.36) 1.00

- Present (10) 5 (50.00) 1.75 0.47-6.61 0.425
NCs against requirement no.11: Personnel
responsibilities

- Absent (43) 12 (27.91) 1.00

- Present (11) 9 (87.82) 11.63 >2.40 0.001
NCs against requirement no.12: Personal
protective equipment (PPE)

- Absent (19) 5 (26.32) 1.00

- Present (35) 16 (45.21) 2.36 0.72-7.67 0.164
NCs against requirement no.13-22: Safe
work practices

- Absent (35) 9 (25.71) 1.00

- Present (19) 12 (63.16) 4.95 1.52-16.15 0.007
NCs against requirement no.23: Waste
disposal

- Absent (35) 12 (34.29) 1.73 0.56-5.30 0.346

- Present (19) 9 (47.37) 1.00
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Table 4 Factors affecting the number of NCs more than an average: Multiple logistic regression.

Factor (Number) No. of lab. has NCs. Unadjusted Adjusted  p-value
more than an average (%) Odds ratio Odds ratio

NCs against requirement no.6: Designing
for safety

- Absent (31) 6 (19.35) 1.00 1.00

- Present (23) 15 (65.22) 7.81 16.50 0.020
NCs against requirement no.7: Procedures,
documentation, audits and inspection

- Absent (27) 4 (14.81) 1.00 1.00

- Present (27) 17 (62.96) 9.78 102.20 0.005
NCs against requirement no.11: Personnel
responsibilities

- Absent (43) 12 (27.91) 1.00 1.00

- Present (11) 9 (81.82) 11.62 43.23 0.023
NCs against requirement no.13-22: Safe
work practices

- Absent (35) 9 (25.71) 1.00 1.00

- Present (19) 12 (63.16) 4.95 35.37 0.008
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