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A Study on Correlation of Saccharin QLFT
and CNC QNFT for Respirators

Don-Hee Han - Myung Chai Na - Sang-Gon Lee

Department of Occuparional Safety and Health, Inje Universiry
Technical Department, 3M Kored'

A quantitative fit test. condensation nuclei counting(Portacount 8025, TSI), was performed
concurrently with a qualitative fit test, sodium saccharin(FT-10, 3M) to evaluate FF values and to
determine the correlation between two methods. Two brands of full facepieces, T, S and two brands
of half masks, T, S, were fit tested, respectively, on 103 wearers one time. The FF values obtained
by CNC ONFT were lognormally distributed. The FF values for T brand of respirators were
statistically very much higher than those for S trand of respirators. For a full facepiece wearer
combination having a FF <100, as determined by UNC QNFT, the point estimate of the probability
of that combination not being rejected by the saccharin QLFT was found to be 0.09 with 90%
confidence that this statistic is not expected to exceed 025. For a half mask wearer combination
having a FF <10, as determined by CNC ONFY, the point estimate of the probability of that
combination not being rejected by the saccharin QLFT was found to be 0.10 with 90% confidence
that this statistic is not expected to exceed 0.23. The uncertainty associated with each estimate,
however, is large due to the small number of study subjects with inadequately fitting respirators.
This result indicates that saccharin QLFT may be more suitable for adequately fitting respirators
than inadequately fitting respirators.
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Table 1. Statistical summary of anthropometric parameter of subjects

(unit : cm)
Statistical . N
Gender Face width Face length Lip width

values
Mean M 14.32 11.92 479
F 1341 10.95 445
SD M 0.64 0.60 044
F 0.59 0.52 037
Max M 15.50 13.20 5.70
F 15.10 12.25 530
Min M 13.00 10.40 395
F 12.25 10.00 3.80

* All values were calculated for 101 subjects.
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Table 2. Statistical summary of fit factors with respirator type, brand and test exercises

No.  Statistical Test Exercise
Type  Brand
Tested Values NBl DB HM T J NB2 OVERALL
oMt 14677 19195 20868 5733 17965 29661 10092
GSD? 10.5 1.9 104 5.1 95 13.7 83
101  MEDIAN 21800 39100 36300 8040 29200 67600 15300
MIN 3 3 41 58 41 6
Ful MAX 999000 999000 575000 184000 999000 999000 534000
Facepiece om* 2086 2407 1847 2165 1354 2325 1378
GSp® 105 119 119 6.9 93 11.6 7.4
101 MEDIAN 340 2620 2500 2540 1400 2970 2020
MIN 2 1 2 3 9 3 2
MAX 999000 898000 343000 567000 877000 567000 353000
oMm* 13080 15347 5886 3678 6024 11827 3131
GSD® 132 149 279 98 187 21.2 15.1
9 MEDIAN 19300 25000 13900 6610 11600 22200 6810
MIN 2 4 2 5 3 2 5
Half MAX 728000 999000 633000 166000 400000 999000 209000
Mask oM* 57 61 51 101 67 7 47
Gsp® 96 10.4 13.4 7.0 7.7 7.8 54
97 MEDIAN 9 9% 40 144 85 88 53
MIN 1 1 1 1 1 1 2
MAX 890000 991000 999000 4960 897000 789000 763

AGM = Geometric mean
®GSD = Geometric standard deviation
GM and GSD of full facepieces were calculated for n=101 each in T and S. But GM and GSD of half mask were
calculated for n=99 in T, n=97 in S.
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Fig. 2. Geometric mean values of fit factors
with test exercises

Note: Number tested ; T=101, S=101 in full facepiece
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Table 3. Results of saccharin qualitative and CNC quantitative fit tests
Full Fit factor determined from CNC quantitative fit test
facepiece <10 11-100 101-500  501-1000 >1000 Total
T Number passing CNC QLFT 0 0 3 1 83 95
Number failing QLFT I 1 1 0 3 6
S Number passing QLFT 0 1 14 10 57 81
Number failing QLFT i 7 5 1 5 20
Total 2 9 31 12 148 202
Half Fit factor determined from CNC quantitative fit test
mask <10 11-50 51-100 101-500 >500 Total
T Number passing QLFT 0 2 7 7 67 83
Number failing QLFT 1 6 2 2 5 16
S Number passing QLFT 2 10 5 30 5 52
Number failing QLFT 18 17 4 5 1 45
Total 21 35 18 44 78 196
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Table 4. Estimate of beta error for saccharin qualitative fit test

Full Beta error (90% upper confidence interval)
facepiece Inadequate fit Basis for 5" Inadequate fit Basis for 5 *
defined as FF <10 calculation defined as FF < 100 calculation
T 0.00(0.0< 8<0.90) 1 000(0.0< B<0.68) 02
S 0.00(0.0=< 8<0.90) 071 0.11(0.0<p8<032) 1/9
Total 0.00(0.0=< B3<0.68) 02 0.09(0.0=p8<025) 111
Half Beta error (90% upper confidence interval)
mask Inadequate fit Basis for 5" Inadequate fit Basis for 5°
defined as FF < 10 calculation defined as FF <50 calculation
T 0.00( 0.0 < 8= 0.90) m 022(0.0< 8<049) 29
S 0.10(0.0< 4<0.25) 2120 0.26( 0.0=<8<0.36) 12/47
Total 0.10( 0.0 3 023) 2121 0.25(0.0< B<0.34) 14/56

ANumber passing QLFT/number failing QNFT(from Table ).
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Table 5. Estimate of alpha error for saccharin qualitative fit test

Full Alpha error (90% upper confidence interval)
facepiece Adequate fit defined as FF>100 Basis for o™ calculation
T 004 (0.0<a<0.08) 4/99
S 0.12 (0.0<a<0.18) 11/99
Total 008 (0.0<a<0.11) 15/191

Half Alpha error (90% upper confidence interval)
mask Adequate fit defined as FF>50 Basis for o calculation
T 0.10 (0.0 <a<0.15) 9/90
S 020 (0.0<a<029) 10/50
Total 0.14 (0.0<e<0.18) 19/140

ANumber passing QLFT/number failing QNFT(from Table 3).
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