Supplementary 1: Severity rating scale used at hospital.

Rating Description Definition (Severity of Effect)

10 Dangerously high | Failure could injure the customer or an employee.

9 Extremely high Failure would create noncompliance with federal regulations.

8 Very high Failure renders the unit inoperable or unfit for use.

7 High Failure causes a high degree of customer dissatisfaction.

6 Moderate Failure results in a subsystem or partial malfunction of the
product.

5 Low Failure creates enough of a performance loss to cause the
customer to complain.

4 Very Low Failure can be overcome with modifications to the customer’s
process or product, but there is minor performance loss.

3 Minor Failure would create a minor nuisance to the customer, but the
customer can overcome it without performance loss.

2 Very Minor Failure may not be readily apparent to the customer, but would
have minor effects on the customer’s process or product.

1 None Failure would not be noticeable to the customer and would not
affect the customer’s process or product.

Source: FMEA Reference Guide. Quality Training Portal @ 2016 Resource Engineering, Inc.
Available at: http://www.qualitytrainingportal.com/resources/fmea/index.htm




Supplementary 2: Occurrence Rating Scale used at hospital.

Rating Description Potential Failure Rate

10 Very High: Failureis | More than one occurrence per day or a probability of
almost inevitable. more than three occurrences in 10 events.

9 High: Failures occur On%ot():_cll_Jtrrer}ctievery three to fo_urldgys orta
almost as often as not. | Probability of three occurrences in 10 events.

8 High: Repeated One occurrence per week or a probability of 5
failures. occurrences in 100 events.

7 High: Failures occur One occurrence every month or one occurrence in 100
often. events.

6 Moderately High: One occurrence every three months or three
Frequent failures. occurrences in 1,000 events.

5 Moderate: Occasional | One occurrence every six months to one year or five
failures. occurrences in 10,000 events.

4 Moderately Low: One occurrence per year or six occurrences in 100,000
Infrequent failures. events.

3 Low: Relatively few One occurrence every one to three years or six
failures. occurrences in ten million events.

2 Low: Failures are few | One occurrence every three to five years or 2
and far between. occurrences in one billion events.

1 Remote: Failure is One occurrence in greater than five years or less than

unlikely.

two occurrences in one billion events.

Source: FMEA Reference Guide. Quality Training Portal @ 2016 Resource Engineering, Inc.
Available at: http://www.qualitytrainingportal.com/resources/fmea/index.htm




Supplementary 3: Detection Rating Scale used at hospital.

Rating Description Definition

10 Absolute Uncertainty | The product is not inspected or the defect caused by
failure is not detectable.

9 Very Remote Product is sampled, inspected, and released based on
Acceptable Quality Level (AQL) sampling plans.

8 Remote Product is accepted based on no defectives in a sample.
7 Very Low Product is 100% manually inspected in the process.
6 Low Product is 100% manually inspected using go/no-go or

other mistake-proofing gauges.

5 Moderate Some Statistical Process Control (SPC) is used in
process and product is final inspected off-line.

4 Moderately High SPC is used and there is immediate reaction to out-of-
control conditions.

3 High An effective SPC program is in place with process
capabilities (Cpk) greater than 1.33.

2 Very High All products are 100% automatically inspected.

1 Almost Certain The defect is obvious or there is 100% automatic

inspection with regular calibration and preventive
maintenance of the inspection equipment.

Source: FMEA Reference Guide. Quality Training Portal @ 2016 Resource Engineering, Inc.
Available at: http://www.qualitytrainingportal.com/resources/fmea/index.htm



Chi-Square Distribution Table

The shaded area is equal to a for v2 = xi.

df X?gos X?ggu X%JYB X.QO.'}{] X?goo X?l[}[} X?{JB{] X?’ozs X_Qmo X?[}Us
1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 T7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 T.815 0.348 11.345 12.838
4 0.207 0.297 0.484 0.711 1.064 T.NT9 0. 488 11.143 13.277 14.860
b 0.412 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086 16.750
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548
7 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2,156 2.558 3.247 3.940 4,865 15,987 18.307 20,483 23.209 25,188
11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 20.141 31.319
15 4.601 5.229 6.262 7.261 8,547 22.307 24.996 27.488 30.578 32.801
16 5142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.408 7.564 R.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6,844 7.633 8.907 10,117 11.651 27.204 30.144 32.852 36.191 38,582
20 7.434 5.260 9.591 10.851 12.443 28,412 31.410 34.170 37.566 39.997
21 8.034 3.807 10.283 11.591 13.240 29.615 32.671 35.479 38.932 41.401
22 8.643 09.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44,181
24 9,886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42,980 45,559
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44,314 46,928
26 11.160 12,198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44,461 48278 50.993
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49,588 52.336
30 13.787 14.953 16.791 13.493 20.599 40.256 43.773 46.979 50.892 53.672
40 20.707 22.164 24.433 26.509 29.051 51.805 55.7H8 59.342 63.691 66.766
50 27.991 20.707 32.357 34.764 37.689 63.167 67.505 T1.420 76.154 79.490
60 35.534 A7.485 40.482 43.188 46.459 74.397 79.082 23.208 88.379 91.952
70 43.275 45,442 48.758 51.739 55.329 85,527 90.531 95.023 100,425 | 104.215
80 51.172 53.540 57.153 60.391 64.278 96.578 101.879 | 106.629 | 112.329 | 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 | 113.145 | 118.136 | 124.116 | 128.299
100 67.328 70.065 74.222 77.929 82.358 118.498 124.342 129.561 135.807 140.169




