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Abstract

Hemodialysis patients are at risk of preventable adverse outcomes as a result of the ongoing medical treatments
required throughout their life. Minimizing risk is crucial for ensuring patient safety in healthcare environments.
Healthcare Failure Mode and Effect Analysis (HFMEA) is a proactive risk assessment method designed to
identify potential failures in healthcare processes and improve the quality and safety of patient care. This
qualitative descriptive study aimed to identify potential failure modes in hemodialysis services in Nitipuran
Hemodialysis Clinic by implementing HFMEA. A multidisciplinary team was involved as the unit of analysis
to identify processes and subprocesses for in-center hemodialysis treatment. The study employed purposive
sampling, selecting 10 team members who were directly involved in providing hemodialysis services. Data
collected were analyzed using the HFMEA worksheet. Over five weeks, the team convened six times to identify
Failure Modes (FMs) and Failure Mode Causes (FMCs), conduct a Hazard Analysis, and determine necessary
actions to address the FMCs. Five processes, 23 subprocesses, 74 Failure Modes (FMs), 39 Failure Mode Causes
(FMCs) were identified. Based on the Hazard Analysis results, 27 FMCs required corrective actions and thirteen
actions were proposed to address the FMCs and improve patient safety based on the findings of this study.
Further research is needed to evaluate the effectiveness of the implementation of these corrective actions in

improving patient safety
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Introduction

Patients with End-Stage Renal Disease (ESRD)
undergoing hemodialysis represent a high-risk
population due to complex clinical conditions
and long-term dependence on renal replacement
therapy. These patients frequently present with
multiple comorbidities, including hypertension,
diabetes mellitus, and cardiovascular disease,
which substantially increase morbidity and
mortality.*? Older patients, particularly those
aged 55 years and above with unidentified
underlying renal disease, demonstrate poorer
survival outcomes.* In Southeast Asia, the
prevalence of treated ERSD has increased
significantly, with hemodialysis being the most
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frequent Renal Replacement Therapy (RRT)
Modality.* According to the Indonesian Renal
Registry (IRR) Annual Report 2018, a total
of 132,142 patients were actively receiving
hemodialysis, accounting for more than 2.7
million hemodialysis sessions performed in a
single year.!

Hemodialysis patients are exposed to
medical treatments throughout the remainder
of their life, which increases their chance of
experiencing an adverse event that could have
been avoided. Hemodialysis patient care requires
a sophisticated system and organization.
To guarantee patient safety, it is essential to
reduce those potential risks. Healthcare Failure
Mode and Effect Analysis (HFMEA) is a proactive
risk assessment tool developed by the Veterans
Affairs National Center for Patient Safety to
systematically identify potential failure points
within healthcare processes before adverse
events occur. Since its introduction in 2001,
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Healthcare Failure Mode and Effect Analysis
(HFMEA) has been extensively utilized in
healthcare facilities as a preventative measure
in risk management.>”” HFMEA is regarded as a
more effective proactive risk analysis compared
to Root Cause Analysis (RCA). HFMEA examines
the system in greater detail and has a broader
influence on the entire system.. The study
conducted by La Russa et al. (2022) utilized
the Failure Mode and Effects Analysis (FMEA)
methodology to assess hospitals that offer
hemodialysis treatments. Half of the failure
modes identified were attributed to the process
of attaching the patient to the hemodialysis
machine.’

The Nitipuran Hemodialysis Clinic in
Yogyakarta, Indonesia, provides regular
hemodialysis services to more than 100 patients,
performingapproximately 1,000 dialysis sessions
per month over the past three years. A proactive
risk assessment was performed using HFMEA
to assess the hemodialysis treatment process to
enhance the quality and safety of patient care
in the dialysis clinic. The HFMEA methodology
was selected to detect possible vulnerabilities
and investigate potential methods to mitigate
their escalation of unanticipated incidents. This
study aims to identify potential failure modes
in hemodialysis services using the Healthcare
Failure Mode and Effect Analysis (HFMEA)
approach and determine corrective actions
needed to improve patient safety at the Nitipuran
Hemodialysis Clinic. By applying HFMEA in a
clinic-based hemodialysis setting, this research
addresses an important gap in patient safety
literature and provides context-specific insights
that may support the development of safer and
more reliable hemodialysis services in similar
healthcare facilities.

Methods

This study used a qualitative descriptive design
with the Healthcare Failure Mode and Effect
Analysis (HFMEA) approach. The research
was conducted at the Nitipuran Hemodialysis
Clinic, Yogyakarta, Indonesia, an adult dialysis
facility with 18 treatment beds. Data collection
was carried out over a five-week period from
September to October 2022. It is the largest
dialysis clinic in the province and has been
treating adult ESRD patients who require regular
hemodialysis for the past eight years. The study
population was the entire routine hemodialysis
service process at the Nitipuran Hemodialysis
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Figure 1 Steps of Healthcare Failure Mode and Effect
Analysis based on The VA National Center
for Patient Safety

Clinic with a multidisciplinary team consisting
of 10 people as the analysis unit. The sampling
technique was carried out purposively based
on the direct involvement of respondents in the
service process. The analysis was carried out
using the HFMEA worksheet and the Hazard
Matrix. HFMEA was conducted in accordance
with the guidelines issued by The VA National
Center for Patient Safety.

Step 1: define the topic; Since in-center
hemodialysis treatment for ESRD patients is the
clinic’s primary medical service, every step of
the patient’s visit process—from registration to
post-hemodialysis evaluation—was selected to
enhance the general standard of care and safety
of the patient during hemodialysis treatment.
Healthcare Failure Mode and Effect Analysis
(HFMEA) approach was implemented in this
specific topic.

Step 2: assemble the team; An
interdisciplinary =~ group,  constituted  of
individuals (n=10) with varying specialties such
as general manager, service manager, executive
doctor, hemodialysis nurse, pharmacist, medical
recorder, administrative staff, was established
to perform the HFMEA procedure. There was
no Risk Assessment officer in the clinic and
therefore this study had encouraged the clinic to
appoint one. The researcher participated as the
facilitator for all the HFMEA meetings conducted
by the team. All members of the team have
received HFMEA training prior to this HFMEA.

Step 3: graphically describe the process.
At the first meeting, the team will construct
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Table 1 Risk Assessment Hazard Matrix

Severity of Effect
Probability Minor Moderate Major Catastrophic
1 (2) (3) 4)
Remote (1) 1 2 3 4
Uncommon (2) 2 4 6 8
Occasional (3) 3 6 9 12
Frequent (4) 4 8 12 16

a flow diagram detailing a patient’s visit to
the dialysis clinic for regular hemodialysis
treatment. The diagram encompassed processes
and subprocesses. Following the meeting, the
team will reevaluate the suggested process
and subprocess and decide on processes and
subprocesses collaboratively through on-site
observation.

Step 4: conduct a Hazard Analysis. Based
on the team members’ specialized knowledge
required for each procedure, the team members
were divided up into multiple subgroups. The
HFMEA team consisted of 10 people, including 1
general manager whoisadoctorand aresearcher,

START
(Failure Mode or

Failure Mode Cause)

Hazard Score (1-16)

Does this hazard involve a sufficient NO
ility to

likelihood of severity and
warrant action?

(Hazard Score = 8)

1 service manager who is a doctor, 1 executive
doctor, 4 hemodialysis nurses, 1 pharmacist,
1 medical recorder, and 1 administrative staff.
The team is divided into subgroups according
to the team members’ involvement in the
process to be analyzed. Each team member can
belong to more than one subgroup. The team
identified five processes and twenty-three
subprocesses in patient’s visit to the dialysis
clinic for regular hemodialysis treatment.
The five processes are patient’s registration,
pre-hemodialysis assessment, preparation of
hemodialysis machine, hemodialysis treatment,
post-hemodialysis assessment. Each process

YES

Single Point Weakness (Yes/No)

Is this a single peint weakness in the
process?

(Criticallity)

NO

YES

Existing Control Measure (Yes/No)

Does an effective control measure exist for
the identified hazard?
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Detectability (Yes/No)
Is the hazard so obvious and readily
apparent that a control measure is not
warranted?

(Detectability)

YES

YES

NO

Proceed to
HFMEA Step 5

Figure 2 Healthcare Failure Mode and Effects Analysis (HFMEA) Decision Tree Used for Risk
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consists of several subprocesses, with at least
3 subprocesses and at most 8 subprocesses in
each process. All processes and sub-processes
are visualized in a process flow diagram (Figure
3).

Each team member took part in one or two
subgroups to brainstorm and identify possible
Failure Modes (FMs) and Failure Mode Causes
(FMCs) for each subprocess. The HFMEA
Worksheet was utilized to collect data at in-
person subgroup meetings. To facilitate team
communication, the HFMEA Worksheet was
displayed on a TV monitor. First, the subgroup
identified the FMs for the subprocess. Based
on their perception, each FM'’s Probability (P)
and Severity (S) scores were assigned, rated
from 1 to 4. The Hazard Score was computed by
multiplying the two variables together (Hazard
Score = S x P) by using the Hazard Matrix (Table
1).

The HFMEA Decision Tree was then utilized
to do additional analysis on FMs to assess the
necessity of finding FMCs. The analysis was
based on three criteria: criticality, lack of effective
control measures, and detectability (Figure 2).

For every FM, there could be several FMCs
found. For each FMC, Hazard Analysis—
which includes calculating Hazard Score and
employing HFMEA Decision Tree analysis—was
also performed to assess whether corrective
action was necessary. Identical FMs and FMCs
were only examined once to prevent redundant
data, even if they were recognized from separate
subprocesses.

Step 5: actions and Outcome Measures.

If the Hazard Analysis conclusion was to
be implemented, corrective actions were
determined for every FMC. The team members
mutually agree on the specific course of action,
which is classified as either control, accept, or
eliminate.

Control indicates that an action is required to
reduce all future occurrences by incorporating
mitigating factors. Accept means that known
risks should be recognized and accepted.
Eliminate refers to removing the failure point in
order to prevent all future occurrences.

Ethical approval for this study was obtained
from the Health Research Ethics Committee of
the Faculty of Medicine and Health Sciences,
Universitas Muhammadiyah Yogyakarta
(Approval No. 154/EC-KEPK FKIK UMY/
VII/2022). The study involved process analysis
without patient data, and participation of staff
members was conducted in accordance with
institutional ethical standards.

Results

Five main processes and 23 subprocesses were
identified in the patient pathway for routine
hemodialysis treatment, encompassing patient
registration, pre-hemodialysis assessment,
preparation of the hemodialysis machine,
hemodialysis treatment, and post-hemodialysis
assessment. These processes and subprocesses
are illustrated in Figure 3.

Through systematic analysis, a total of 73
failure modes were initially identified. After

1. Patient's registration

H 2. Pre-hemodialysis assessment H 3. Preparation of hemodialysis machine

1A. Patient takes a queue number

1B. Administration staff registers patient
based on dialysis schedule

1C. Patient weighs themself

1D. Patient queues for doctor's assessment

2A. Doctor does history-taking
2B. Doctor does medical examination
2C. Doctor fills in EMR

3A. Nurse uses PPE

3B. Nurse prepares medical supplies

3C. Nurse prepares hemodialysis machine
3D. Nurse does priming, soaking, and
heparinization

L}{ 4. Hemodialysis treatment }—b ‘ 5. Post:

4A. Patient lies on bed

4B. Nurse evaluates patient's vascular
access condition orders
4C. Nurse cannulates patient's vascular

5A. Nurse ends hemodialysis treatment
5B. Nurse gives drug based on doctor

5C. Nurse evaluates patient's condition

access 5D. Patient weighs themself

4D. Nurse sets hemodialysis machine based
on doctor's order

4E. Nurse monitors patient's condition every
hour

4F. Nurse fills in EMR

4G. Doctor checks on patient's condition
4H. Doctor fills in EMR

Figure 3 Flow Diagram of Processes and Subprocesses in Routine Hemodialysis Patient Visits
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Tabel 2 List of Failure Mode Based on Process and Subprocess

Process Subprocess Failure Mode
Patient’s 1A Patient takes a queue number 1A(1) Patients do not know where to
Registration take the queue number

1B Administration staff registers 1B(1) Server down
patient based on dialysis schedule
1B(2) Patient arrived but not on the
HD schedule
1B(3) SIM Clinic error
1B(4) Wrong RM number input
1C Patient weighs themself 1C(1) The weight scale is broken
1C(2) Scales off
1D Patient queues for doctor’s 1D(1) Patient waits outside the
assessment waiting room
1D(2) Patient goes directly to the HD
room
Pre- 2A Doctor does history-taking Patient has difficulty in
hemodialysis 2A(1) communicating
Assessment
2A(2) Patient was admitted directly to
the HD room
2B Doctor does medical examination 2B(1) Incorrect vital sign recorded
2B(2) Patient goes directly to the
hemodialysis room
2B(3) Examination equipment is not
in the examination room
2C Doctor fills in E-MR 2C(1) E-RM cannot be accessed
2C(2) Computer is broken
2C(3) Incomplete medical record
filling Doctor is not
Preparation of 3A Nurse uses PPE 3A(1) PPE runs out
Hemodialysis
Machine
3A(2) PPE is not comfortable to wear
3A(3) Officers are lazy to use
3A(4) PPE is damaged
3B Nurse prepares medical supplies  3B(1) Medical supplies run out
3B(2) Medical supplies are damaged
3B(3) Medical supplies are not stored
in its place
3C Nurse prepares hemodialysis 3C(1) The hemodialysis machine is
machine not working
3C(2) RO water runs out
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Tabel 2 Continued

Process Subprocess Failure Mode
3C(3) Medical supplies run out
3C(4) Power failure
3C(5) Nurses cannot operate the

machine
3D Nurse does priming, soaking, HD machine broken
heparinization
3D(2) Power failure
3D(3) Medical supplies run out
Hemodialysis 4A Patient lies on bed 4A(1) Dialyzer switched
Treatment
4A(2) Patient falls while occupying
bed
4B Nurses evaluates patient’s 4B(1) Insufficient lighting
vascular
4B(2) Nurse forgot to wear glasses
4B(3) Patient's clothes were difficult
to remove
4C Nurse cannulates patient’s 4C(1) The AV fistula is dissappeared
vascular access
4C(2) Access area swollen
4C(3) Access area has infection
4C(4) Access leaking
4C(5) Patient's clothes are difficult to
open
4C(6) Fistula discharged
4D Nurse sets hemodialysis machine  4D(1) Nurse is unaware of doctor’s
based on doctor’s order order
4D(2) Machine touchscreen monitor
is broken
4D(3) Nurse set up the HD machine
incorrectly
4E Nurse monitors patient’s 4E(1) Medical equipment is broken
condition every hour
4E(2) No nurse available
4E(3) Patient is sleeping
4E(4) Examination tool not available
4F Nurse fills in E-MR 4F(1) E-RM cannot be accessed
4F(2) Computer is broken
4F(3) Doctors have not filled out the
initial examination medical
record
4F(4) Patient monitoring is not done
4G Doctor checks on patient’s 4G(1) Patient is sleeping

condition
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Tabel 2 Continued

Process Subprocess Failure Mode
4G(2) Doctor is absent
4G(3) There is an emergency patient
4H Doctor fills in E-MR 4H(1) E-RM cannot be accessed
4H(2) Computer is broken
4H(3) Patient monitoring is not done
Post- . .
hemodialysis 5A Nurse ends hemodialysis 5A(1) Equipment not available
treatment
assessment
. Doctor forgot to instruct
5B Nurse gives drug based on doctor 5B(1) the administration of
orders TR
erythropoietin injection
Nurse forgot to give
5B(2) erythropoietin injection
Erythropoietin dose
5B(3) administration was not
appropriate
Patient's blood pressure was
5B(4) high
5B(5) Pharmacist did not prepare
erythropoietin injection
5B(6) Erythropoietin injection ran out
Nurse evaluates patient’s . . .
5C condition 5C(1) Medical equipment is damaged
Medical equipment not
>C(2) available
5C(3) No nurse available
Patient was discharged without
5C(4) A S
post hemodialysis examination
5D Patient weighs themself 5D(1) The weight scale is broken
5D(2) Scales are off

eliminating duplicate entries, 55 unique failure
modes remained for further evaluation. The
subprocesses associated with the highest
number of failure modes were cannulation
of the patient’s vascular access (n=6) and
administration of medications according to the
physician’s orders (n=6).

From the identified failure modes, 39 failure
mode causes were determined. The most
frequently occurring failure mode cause was
nurses’ failure to adhere to physician orders,
which accounted for six identified causes.
Following hazard analysis, 27 failure mode causes
were classified as requiring corrective actions.

The subprocesses requiring the greatest number
of corrective actions were preparation of the
hemodialysis machine and setting the machine
according to physician orders, each accounting
for five corrective actions. All failure modes and
failure mode causes requiring corrective actions
are presented in Figure 4.

Corrective actions were subsequently
developed for the 27 identified failure mode
causes. A total of 13 corrective actions were
agreed upon, all of which were categorized as
control measures. The relationship between
each corrective action and its corresponding
failure mode cause is summarized in Table 2.
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Table 3 Corrective Actions and Failure Mode Causes

Failure Mode Causes

Standardization of routine medical equipment
maintenance procedures

Provide more seating in the waiting room

Improve EMR features as needed by medical
personnels

Evaluate medical supplies procurement procedure

Standardization of medical supplies storage
management

Standardization of new nurses training

Standardization of reporting broken equipment

Standardization of moving patient’s bed procedure

Ensure patient education about AV fistula care by
providing dialysis handbook

Provide tablet for nurses to facilitate easier acces to
electronic medical records

Standardization of initiating dialysis treatment
procedure

Standardization of code blue procedure in dialysis
unit

Standardization of erythropoetin injection
procedure

1C(1)a

2B(1)a
2B(1)b
3C(1)a
3C(1)b
3C(1)c

1D(1)a
2C(3)a

4C(1)a
3B(3)a
3B(3)b

3C(5)a
3C(5)b

4A(2)b
4A(2)c
4A(2)a
4C(1)b

4C(1)c
4C(1)d
4D(1)a

4D(1)b
5D(3)b

5D(3)a

5D(3)c
4E(2)a

5B(2)a

5B(2)b

0ld weight scale

Faulty medical equipment

Old medical equipment

0ld hemodialysis machine
Machine is not routinely checked

Machine is damaged due to an electrical
short circuit

Unadequate seating in the waiting room

Electronic medical record doesn’t support
specific data input

Patient is frequently hypotensive
The warehouse is full

Consumable medical supplies are not
placed in its proper space

No specific training for new nurse

Hemodialysis machine monitor is
damaged

Bed lock is broken
Bed side rail is broken
Bed is not locked

Patient performs heavy lifting activities
using the arm with the AV fistula

Patient sleeps with their AV fistula arm
getting pressed

Blood pressure is measured on arm with
AV fistula

Nurse doesn’t check on doctor order in the
computer

EMR are inaccessible

Nurse ask the patient about the doctor
order

Two different nurses are taking turn in
attending one patient

Nurse forget to set the machine

Nurse is attending emergency patient

Drugs are not immediately given to the
patient after taken from the pharmacy

Nurse does not check on doctor
prescription
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Scoring Decision Tree Analysis
g = . E - = A ction Type,
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1C. Patient weighs themselves
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1D. Patient quenes for doctor's assessment
1D(1) |Patientwaitz cutzide the N Yes
waiting roem

1D(1)a |Unadequate seating in

= Control
the waiting room
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2. Pre-hemodialysis assessment
2B. Doctor does medical examination
2B(1) |Incorrect vital sign
recorded

Mo | Yes

')
(]
=)

2B(l)a |Faulty medical
equipment
2B(1)b |Old medical equipment | 2 2 4

Mo | Yes Control

No | Yes Conftrol

2C. Doctor fills in E MR

2C(3) |Doctor is not filling out
medical records 4 2 ]
comphrehen sively

No No | Yes

2C(3)a |Electronic medical
record doesn't support 4 2 8
specific data input

No No | Yes Conftrol

3. Preparation of hemodialvsis machine
3B(3) [Nurse can't find
consumable medical 4
supplies

Yes

3B(3)a |The warchouse is full 4 2 8 No No | Yes Conirol
3B(3)b |Conzumable medical
supplies are not placed 4
in its proper space
3C. Nurse prepares hemod ialvsis machine

3C(1) |The hemodialy=is
machine is not working

Mo MNo | Yes Control

No No | Yes

3IC(1a |O1d hemodialyziz
machine ) -
3C(1)b |hachine is not

routinely checked
3C(1)c |Machine is damaged
due to an electrical 1 p 2
short circuit

Mo Mo | Yes Control

Mo Mo | Yes Control

Mo MNo | Yes Control

3C(5) |MNurzes can't operats

hemodialysis machine No No | Yes

3C(3%a [No specific training for
new nurse
3IC(3) [Hemodialysis machine
monitor is damaged
3D. Nurse d oes priming, soaking, and hep arinization

3D(1) |The hemodialy=is

machine is not working

Mo Mo | Yes Control

Mo Mo | Yes Control

[
[ ]
£

r
[3¥] ()
g 8 =] [
. m“.mll Hﬂl--
i i il
n ] ]
2
=]
e
o

Same as
3C(1)

£
()
]

No No | Yes
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4. Hemodialysis treatment
4A. Patient lies on bed
4A(2) |Patient falls while trying

o lie down  E—— 1 3 3 Yes | No | No | Yes
44(2)a |Bed iz not locked 3 3 Q No | No | Yes Control
4A(b |Bed lock is broken 3 3 Q No | No | Yes Control
4A(2c |Bed side rail i= broken 3 3 Q No | No | Yes Control

4C. Nurse cannulates p atient's vascular access
4C(1) [The AV fistula
dissappearad

4C(1)a |Patientis frequently
hypotensive

4C(1)b |Patient performs heavy
lifting activities using
the arm with the AV
fis tula

4C(L)c |Patient sleeps with their
AV fistula arm getting
prassed

4C(1)d |Blood pressursis

s
[}
o
-t
w
&
=
o

No | Yes Control

s
[}
o
-t
w
&
=
o

No | Yes Control

b
=3
=
m
i

No | No | Yes Control

L

measured on arm with 2 2 4 | Yes | No | No | Yes Control
AV fistula
4D. Nurse sets hemodialysis machine based on doctor's order
B ﬁﬁfﬁm |3 | 2| s No | Yes
4D(1)a [Nurse dossn’t check on
doctor order in the 4 2 8 No | Yes Control
computer

4D{1)b [EMR are inaccessible 4 2 8 Mo | Yes Control

4D(3) |Inaccurate setting of

hemodialysis machine — | 2| 2 ¢ No | Yes
SD3)a |Two differsnt murses
are taking furn in 4 2 8 No | Yes Control
attending one patient
SD(3)b |Nurse ask the patient \ - .
about the doctor order 4 2 8 No | Yes Control
3D@E)e Nusseforget tosstthe | )|, | No | Yes | Control
machine
4E. Nurse monitors patient's condiiton every hour
4E(1)  [Medical equipment is . . . - - - Sameas
famaged - 2 2 4 | Yes [ No | No | Yes B(1)
4E(2) |No nurse available ——* 3 2 [ Yes | No | No | Ves

4E(2)a |[Nurse is attending

I 2 2 4 Yez | No | No | Yes Control
emergency patient
5. Post-hemod ialysis ass t
5B. Nurse gives drug based on doctor's ord er
3B(2) |Nurse forgets to give 3 3 4 | Yes | Mo | Mo | Ves

drugs (erythropoetin)

35B(2)a |Drugs are not
immediately given to
the patient after taken
from the pharmacy

SB(2)b |Nurze dosz notcheck

2 2 4 Yes | No | No | Yes Control

on doctor prescription 2 2 4 Yes | No | No | Yes Control
5C. Nurse evaluates patient's condiiton
3C(1) |Medical equipment is 5 5 ) - - - . Sameas
ged e —— 2 2 4 Yez | No | No | Yes 2B(1)
3C(3) |No nurse available 3 3 5 Yes | Mo | Mo | Tes Same az
4E(2)
5D. Patient weighs themselves
SD(1) |The weight scale i
D) |The o — 5| 2| 6 |Yes|No |No |Yes sif:“fl*;‘

Figure 4 HFMEA Worksheet consisting Failure Modes and Failure Mode Causes That Needed
Corrective Actions

Discussion of as a means of enhancing organizational or

clinical procedures. An in-depth analysis of risk
As a proactive risk assessment, HFMEA has assessment by HFMEA revealed where resources
proven effective in determining which activities should beallocated to minimizerisksand enhance
are appropriate for each FMC. Actions are thought the current system. According to this study,
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HFMEA requires a lot of time, particularly when
compared to other methods of risk assessment
like Root Cause Analysis. Other studies that
implemented HFMEA in their facilities reported
similar experiences.>”” Members of the HFMEA
team must receive the necessary training to have
a solid comprehension of the HFMEA process
and be able to complete it efficiently.

Thirteen corrective actions were identified,
reflecting diverse risk domains within the
hemodialysis process. Several actions addressed
medical equipment management, including
standardization of routine maintenance and
reporting of damaged equipment.. Some of them
related on equipment management, such as
standardization of routine medical equipment
maintenance procedures and standardization
of reporting broken equipment. It is essential
to ensure the best performance and durability
of medical devices in healthcare environments.
Standardization in this context refers to the
process of implementing and adhering to precise
criteria for the maintenance and upkeep of
medical equipment. This includes activities such
as cleaning, testing, and calibration. Uniform
protocols guarantee consistent maintenance of
all equipment, irrespective of the brand or model,
hence minimizing errors and ensuring optimal
operational status at all times.!® Reporting faulty
equipment in healthcare institutions is also
essential in order to promptly address repairs
and reduce potential threats to patient safety.
This entails providing training to the personnel
to rapidly identify and report any damages, as
well as ensuring that the reports are promptly
examined and acted upon. Alshehri et al.l!
found that the implementation of standardized
protocols can greatly enhance the operational
efficiency and safety of healthcare services.

Other corrective actions focused on medical
supply management, including evaluation of
procurement procedures and standardization
of storage systemst. The acquisition of medical
supplies is an intricate and vital procedure
to guarantee the accessibility of essential
equipment and resources for healthcare services.
Assessing the efficiency entails examining the
velocity and precision of the process of obtaining
and receiving medical supplies. Contemporary
procurement processes frequently employ
digital tools to optimize these tasks, hence
minimizing delays and errors.!? Efficient
storage management is essential for preserving
the integrity and ensuring the availability of
medical supplies. Alabdali and Salam found that
implementing digitized storage management,

specifically through the use of labeling and
categorization, can greatly enhance supply chain
efficiency.!?

Improving EMR features as needed by
medical personnels and providing tablet for
nurses to facilitate easier acces to EMR are two
corrective actions related with EMR. Adapting
EMR features to meet the requirements of
medical personnels can significantly enhance
efficiency, security, and the quality of patient care.
Medical personnel necessitate a straightforward
and intuitive interface to effectively access
patient data without facing technical barriers
or uncertainty.!* Integrating tablets into the
workflow of nurses can greatly enhance their
ability to access electronic medical records
(EMRs), resulting in improved patient care
and increased productivity. Rahal et al. found
that the use of mobile technology in healthcare
enhances the precision and availability of data
for healthcare practitioners. This is essential for
optimizing clinical workflows and improving
patient outcomes. Tablets provide immediate
access to patient data, minimizing mistakes and
enhancing the efficiency of decision-making
procedures.’®

Enhancing the overall patient experience
in healthcare institutions involves a crucial
focus on improving patient comfort. One of the
corrective actions identified is an uncomplicated
yet efficient approach, which is to offer
supplementary seating in the waiting area. This
intervention can effectively mitigate patient
anxiety and enhance overall patient contentment
during periods of waiting.

Standardization of new nurses training is
one of the corrective actions needed in the
preparation of hemodialysis machine. Efficiently
training newly hired nurses is crucial for
preserving exceptional levels of patient care.
Alabdali and Salam suggest commencing digital
transformations by focusing on procurement
processes, which entail intricate engagements
with both internal and external parties. Training
programs for novice nurses can enhance their
preparedness and efficiency in a contemporary
healthcare setting by integrating digital
technologies and processes.!?

Several corrective actions are related to
standardization of medical procedure such
as initiating dialysis treatment, code blue in
dialysis unit, and erythropoetin injection.
Establishing a standardized protocol is crucial
to ensure uniform and secure patient care.
Using consistent protocols to start dialysis
improves patient outcomes by minimizing
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variations in therapy administration. Moreover,
the implementation of optimal methods in
dialysis centers, such as standardized initiation
protocols, can significantly enhance patient
outcomes and increase survival rates.!” Code
Blue situation, particularly in a specialized
environment such as a dialysis unit, it is essential
to assign predetermined responsibilities to each
member of the team. This minimizes ambiguity
and improves the effectiveness of the response.
Regulartraining sessions and simulated exercises
are crucial for ensuring the preparedness of the
Code Blue crew. Research has shown that teams
who regularly engage in realistic simulations are
more adequately equipped to handle genuine
crises, resulting in enhanced patient outcomes.'®
Erythropoetin injection technique include
verifying that the medications are appropriately
labeled to prevent abuse and guarantee the
safety of patients. Ensuring awareness among
healthcare providers regarding the accurate
dosage and administration protocols for
erythropoetin is crucial for ensuring uniformity
in patient treatment and eliminating any
instances of misuse."’

Securing patient beds during movement is
a crucial safety precaution. Standardization of
moving patient’s bed procedure entails providing
training to staff members to consistently inspect
and secure the wheels both prior to and during
the relocation of a patient’s bed. This approach
serves to mitigate accidents and guarantee the
safety of patients. The study conducted by Zehir
and Zehir emphasizes the importance of regular
procedural training and strict adherence to safety
procedures in healthcare settings as essential
elements of Total Quality Management (TQM).
These practices have been found to significantly
enhance patient outcomes and operational
performance.?’

Lastly, providing patients with information on
how to care for their arteriovenous (AV) fistula is
crucial in order to avoid problems and maintain
the long-term functionality of the access site.
Supplying a detailed dialysis manual helps equip
patients with the necessary information to
manage their fistula. This includes guidelines for
everyday maintenance, identifying indications of
infection, and comprehending the significance
of cleanliness. A study conducted by Alshehri et
alhighlights the significance of patient education
in the management of chronic illnesses, as it
can result in improved health outcomes and
decreased hospital admissions.!!

The clinic may have been exposed to several
of these safety hazards due to its absence of

accreditation. According to a previous study,
healthcare facilities without accreditation
experience higher rates of patient safety events
than those with accreditation.?’ Another study
that conducted failure mode evaluations (FMEAs)
at hemodialysis facilities reports that connecting
the patient to the dialysis machine accounted
for almost half of the failure modes discovered
throughout the hemodialysis process.?? This is
similar to the finding in our study, where 8 out of
27 FMCs that required actions were associated
with cannulation of vascular access and setting
the hemodialysis prescription on the machine.

Thisstudymayprovidesomefreshperspectives
on the priorities that other hemodialysis facilities
should establish to enhance patient safety. It may
assist other managers of healthcare facilities in
implementing HFMEA since it provides step-by-
step instructions for doing so. However, this study
has some limitations. The HFMEA approach’s
greatly depends on the team members’ combined
memory of what has happened and their
ability to anticipate potential problems in such
procedure. Additionally, when brainstorming,
the participants might perform with bias. The
team may overlook system vulnerabilities, or the
severity and likelihood scores of FMs or FMCs
may be misinterpreted.

The conclusion of this study is that HFMEA
has proven to be effective in identifying
potential failures and corrective actions needed
in hemodialysis services. Implementation of
recommended corrective actions need to be
carried out consistently in order to significantly
improve safety.

Further research focusing on the efficacy
of this HFMEA should be conducted to see if
the quality and safety of patient care during
hemodialysis treatment are improved after the
suggested actions are implemented, as this study
does not evaluate the effectiveness of corrective
actions identified by HFMEA.
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