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RPN=0x S xD Equation (1)

RPN: risk priority number, O: probability of occurrence, S: severity of
effect, D: detectability.
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RPN: risk priority number, O: probability of occurrence, S: severity of
effect, D: detectability.
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Table 1

Ranking the likelihood (O - Occurrence) index of failure.

Table 2

Assigning a rank to the S (severity) index of failure.

Order Criterion: the proportion of potential failure/total Likelihood of — -
(0] number of working days. failure Order (S)  Criterion severity Impact
10 0<1:2 Extremely high 9<8< Causing fatalities or complete system breakdown Lethal
9 0<1:10 Extremely high 10
o 0<1:20 High 8<5<7 Inflicts severe harm to individuals or has a substantial ~ More
7 0 < 1: 100 High impact on the system. detrimental
6 0 < 1:200 Moderate 6<5<5 Results in lesser harm or a reduced impact on the Less
5 0 < 1: 1000 Moderate system. Less detrimental
4 0 < 1: 2000 Somewhat 4<8<3 Signifies a significant impact on individuals or the Moderate
minimal system with complete recovery.
3 0 < 1: 10000 Low Extremely 5=2 Causes minimal disruption to the system or Low
2 0O < 1: 20000 low individuals
1 0O = 1: 50000 Infrequent 5=1 no effect on people or the system No effects
Table 3
Rating for the capability to detect failures (Detection).
Order (D) Identifiable percentage ID
10 Completely unknown 0<D<5
=] Very detailed 6<D=15
g Partial l6 =D < 25
7 Very little 26 < D < 35
6 Low 36 <D < 45
5 Moderate 46 < D = 55
4 Moderately high 56 <D < 65
3 high bbb <D < 75
2 too high 76 <D < 85
1 Almost known 86 <D < 100
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RPN <70 is considered low risk

70 < RPN <200 is categorized as moderate risk
200 < RPN <400 indicates high risk
RPN >400 signifies extremely high risk
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@ household waste

® Infectious waste

B The permissible range for household waste within hospital waste as stipulated by the World Health Organization,
is between 75% and 90%

100 In the yellow box, the acceptable range for the proportion of infectious mixed waste within hospital waste, as per
the World Health Organization, is set between 10% and 25%

percent %

20
o |HE HE HE  BR  HR  EE

Rafsanjan Tehran Sari (a) Sari (b} Tabriz Ardabil Khorasan This study

60
40 %
g g -

Fig. 1. The percentage of hospital waste components for both this study and other hospitals in Iran [15-17].
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Fig. 2. A per capita comparison of the daily production of hospital waste per active bed (Kg/d) in the examined hospital, juxtaposed with other hospitals in
Iran [15-17].
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Fig. 3. The daily generation of hospital waste per capita for each active bed (kg/d) in the studied hospital, compared with other hospitals worldwide [21].
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Table 4

Assessment of key risks in hospital waste generation and segregation using the

FMEA approach.

NOM

Key risks in waste generation and
segregation

75

i

RPN

Rizk lewvel

10

Disposal of sharp and cutting waste
in bags designated for infectious,
pharmaceutical, or semi-domestic
waste by ward staff

Disposal of infectious waste in bags
intended for semi-domestic and
chemical-pharmaceutical waste by
ward personnel

Disposal of chemical-pharmaeceutical
waste in bags intended for semi-
domestic by ward personnel
Disposal of semi-domestic waste in
bags designated for infectious,
pharmaceutical, or semi-domestic
waste by ward staff

Incorrect positioning of bags within
the appropriately color-coded surface
bin

Incorrect sorting of waste by the
patient’s companion, including items
like bed sheets and contaminated
sheets

Lack of yellow, blue, and white bins,
and safety boxes for waste disposal in
hospital wards

Failure to possess a suitable bag or
using an unsuitable one to segregate
waste into designated bins as per the
hospital’s coding system

Insufficient focus from the treamment
staff on the efficient utilization of
medical consumables

The use of an incorrect or undersized
waste bin at the temporary waste
location

160

105

70

al

42

126

42

70

42

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Table 5
Assessment of key risks in the collection of hospital waste using the FMEA
approach.
NOM  Key risks in waste collection RPN  Risk level
1 Overfilling waste bins in departments 100 Moderate
beyond three-quarters of their
capacity.
2 Neglecting to position color-coded 140 Moderate
bins appropriately within the
hospital wards
3 Absence of yellow, blue, and white 34 Moderate
bins for waste disposal in the
department.
4 Neglecting to properly label waste 120 Meoderate
bags.
5 Failure to utilize personal protective 112 Moderate
equipment during the collection
process
[ Overfilling the safety box beyond 96 Moderate
three-quarters of its capacity
7 Failure to timely wash and disinfect 30 Low
waste bins as per instructions (twice
a week)
8 Delayed collection of waste 80 Moderate
(retaining waste for more than &
hours)
9 Utilizing individual trailers for waste 100 Moderate
collection in each section.
10 Dispersal of waste during the 36 Low

collection process




Table 6

Assessment of key risks in hospital waste transfer using the FMEA approach.

Table 7

Assessment of key risks in the hospital waste storage and decontamination sector
using the FMEA approach.

NOM  Key risks in hospital waste transfer 0 § D RPN Risklevel

1 Ripping of waste bags during 5 5 1 25 Low
transport

2 Bag openings occurring during the 5 7 1 35  Llow
transfer process

3 Opening the doors of waste bins 5 7 1 35  Llow
during transportation

4 Lackoflarger trailersfor ransporting 5 6 1 30  Low
waste from the departments

5 Incidents of needle sticks forservice 5 6 4 160  Moderate
personnel during waste transfer.

6 Neglecting to utilize wastecarrying 4 6 2 48 Low
bins when transferring waste to a
temporary location

7 Failure to use gloves, masks, ete., 5 7 4 140 Moderate
during the handling of waste

8 Not washing waste trolleys after 8 6 5 240 High
unloading at the disposal site

9 Individual sorting of recyclable 4 4 1 16 Low
materials during waste transfer to the
disposal site by service personnel

10 Contamination of water, soil, and 5 7 3 105 Moderate

hospital surfaces due to faucet
leakage from transport trolleys

NOM

Key risks in waste storage and
decontamination

o

5

D

RPN

Rizk level

Inaccurate weighing of varicus
waste types, leading to recording
EITors

Mixing infectious and non-
infectious waste in shared storage
Allowing waste to remain in
temporary storage for over 24 hours
Occurrence of needle sticks for the
safety device operator

Failure to adhere to the use of
specific personal protective
equipment, such as secure gloves,
filter masks, and boots, by the
operator

Neglecting to clean the
decontamination site with
prescribed detergents and
disinfectants according to the
established protocol

Omission of daily washing and
disinfection of both infectious and
non-infectious waste storage areas
Failure to incorporate required
indicators in each operational cycle
of the device by the operator
Excessive workplace noise

Air pollution and release of
miecrobial pollutants into the
atmosphere during the
decontamination process by the
device

20

84

42

43

43

7O

36

16

84

Low

Moderate
Low
Low

Low

Moderate

Low

Acceptable

Acceptable
Moderate
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® acceptable Olow = Moderate ® High ® Extremely high

number of risk
L

D B

Generation and Collection Transfer Storage and
segregationon decontamination

Fig. 4. The outcomes of the health and safety risk assessment in different waste wards using the FMEA method.
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