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Abstract: Objective: Care models of Healthcare Failure Mode and Effect Analysis (FMEA) were evaluated for the pre-
vention of multi-drug resistant organisms (MDRO) infections in oral and maxillofacial surgery. Methods: Two hundred
patients who received oral and maxillofacial surgery from January to December 2017 were enrolled as the control
group, and another 200 patients who received oral and maxillofacial surgery from January to December 2018 were
enrolled as the FMEA group. The incidence of MDRO, the implementation of preventive and control measures, the
mastery of preventive and control knowledge, and oral self-care ability were compared between the two groups. Risk
Priority Number (RPN) and behavioral changes of health care personnel were observed in FMEA group. Results: The
FMEA group had a lower incidence of MDRO (2.00%) than the control group (6.00%) and a higher rate of acquisition
of prevention and control knowledge (93.00%) than the control group (84.50%) (P < 0.05). Patients in FMEA group
were higher than those in the control group in terms of compliance towards isolation signs and precautions, appro-
priate use of PPE, implementation of disinfection measures, hand hygiene and exercise of self-care agency (ESCA)
scale scores (P < 0.05). The total RPN score of the FMEA group before and after management was 1384 and 180,
respectively, and the reduction rate of total RPN scores was 86.99%. Scores with regard to knowledge, attitude, and
behavior of health care personnel were increased after FMEA treatment (P < 0.05). Conclusion: The nursing model
of FMEA for oral and maxillofacial surgery can prevent MDRO infections, reduce RPN, improve the implementation
of preventive and control measures as well as oral self-care ability and the acquisition of knowledge.
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Introduction

Oral and maxillofacial surgery is mainly per-
formed in maxillofacial fracture repair, soft-tis-
sue repair, and treatment of cleft lip and pa-
late, head and neck tumors, etc. Due to the ri-
ch blood circulation and complex anatomical
structure of the oral and maxillofacial region,
surgery can easily destroy the micro-ecological
balance of the oral cavity, and coupled with the
widespread use of antimicrobial drugs, it is
easy to cause hospital infections and prolong
hospitalization time [1-3]. Multi-drug resistant
organism (MDRO) is one of the main pathogen-
ic bacteria of hospital infections, and MDRO
refers to bacteria that are resistant to the clini-
cal application of >3 classes of antimicrobial

drugs, due to the misuse of antimicrobial drugs
and adaptive mutations [4]. Hospital infections
have become a major challenge in hospital
nursing management due to its rapid spread,
complexity, and refractory nature. Therefore,
how to strengthen the standardization and pro-
fessionalism of nursing management and im-
prove the efficiency of MDRO management has
become a hotspot in the prevention and control
of MDRO infection [5, 6].

Healthcare Failure Mode and Effect Analysis
(FMEA) is a systematic, proactive method to
evaluate the process to identify where and how
it might fail and to assess the relative impact of
different failures, in order to identify the parts
of the process that most need to change, aim-


http://www.ajtr.org

Effects of healthcare failure mode and effect analysis

ing at improving the hospital infection manage-
ment and preventing hospital infections [7, 8].
A study by Wu et al. [9] reported that the FMEA
model was used in cardiology inpatients to help
reduce the rate of hospital-acquired infections
and improve hand hygiene compliance am-
ong caregivers. Currently, there are few clinical
studies on the use of the FMEA model in oral
and maxillofacial surgery. Therefore, the effec-
tiveness of FMEA in the prevention of MDRO
infections in oral maxillofacial surgery was con-
ducted to provide a clinical reference.

Materials and methods
Clinical data

Two hundred patients admitted to the depart-
ment of oral and maxillofacial surgery from
January to December 2017 were enrolled as
the control group. Another 200 patients admit-
ted to the same department from January to
December 2018 were selected as the FMEA
group. Inclusion criteria: patients aged > 18
years; patients with normal cognitive and com-
municative functions; patients with accurate
comprehension of the scales; patients who met
the indications for surgery; patients with high
compliance towards nursing and investigation;
and patients who voluntarily signed the info-
rmed consent. Exclusion criteria: patients who
had concomitant systemic diseases such as
salivary gland diseases, diabetes, etc.; mental
disorders; recurrence after tumor resection;
and women during pregnancy and lactation.
The FMEA team consisted of 11 members,
including one chief physician, one deputy chief
physician, one nurse administrator, one profes-
sor of nursing, two co-chief nurses, and five
nursing supervisors, aged 31-54 years, with a
mean age of 39.6+3.2 years; with 10-34 years
of experience and a mean experience of 19.6+
5.2 years. This study has been approved by
the Ethics Committee of The Second Affiliated
Hospital of Hainan Medical University.

Methodology

Establishment of FMEA team: With the chief
physician as the team leader, FMEA model
training was conducted for team members.
The department regularly held meetings to
brainstorm and analyze the main causes of
MDRO infections in oral and maxillofacial sur-
gery, assess risks, summarize the causes, and
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analyze the mechanism and efficacy. The sever-
ity (S), occurrence (O), and detection (D) were
determined to calculate Risk Priority Number
(RPN). RPN = Sx0xD, scoring 1-1000. The risks
of failure and improvement in demand are posi-
tively correlated with the scores.

Failure mode analysis: The priority of rectifica-
tion of failure effects was determined accord-
ing to the RPN and failure causes were dis-
cussed and analyzed according to the literature
and clinical experience.

Development of a proposed change (Table 1)

Outcome measurements: (1) Incidence of MD-
RO infection. The incidence of MDRO infection
in the two groups of patients refers to the
Chinese Expert Consensus on the Prevention
and Control of Hospital Infections [10]. The pa-
thogenic bacteria mainly include Acinetobact-
er baumannii, Escherichia coli, Pseudomonas
aeruginosa, and Staphylococcus aureus.

(2) Implementation of preventive and control
measures. Compliance towards isolation signs
and precautions, appropriate use of PPE, im-
plementation of disinfection measures, and
hand hygiene were compared between the two
groups.

(3) Knowledge of prevention and control. The
MDRO infection questionnaires were compiled
by the Hospital Infection Prevention and Control
Center and distributed to patients, including
theoretical knowledge, key points of operation,
and the importance of prevention and control,
etc. Complete mastery: 85-100 points; partial
mastery: 60-84 points; no mastery: 0-59
points. The total mastery rate = Partial mastery
+ Complete mastery.

(4) Oral self-care ability. On the basis of Exercise
of Self-care Agency (ESCA) scale [11], patients’
oral self-care abilities were assessed in four
areas, including self-care responsibility (0-24
points), self-concept (0-32 points), health liter-
acy (0-68 points), and self-care skills (0-48
points), with 172 points in total. The score is
positively correlated with self-care abilities.

(5) RPN. The RPN for each failure mode was cal-
culated before and after management in the
FMEA group. The reduction rate = (Pre-nursing
RPN - Post-nursing RPN/Pre-nursing RPN x
100%.
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Table 1. Causes of failure modes and improvement measures in oral maxillofacial surgery regarding MDRO infection

Failure mode

Causes

Improvement measures S O D RPN

Inadequate surface
disinfection

Poor compliance with
hand hygiene

Inadequate visitor
management

Inadequate early warning
mechanisms

Inadequate oral care and
health education

Irregularities in medical
care procedures

Isolation signs are not
visible or not displayed

Incomplete disinfection; incorrect use of
protective equipment

Inadequate hand hygiene training, facilities and
supervision

Inadequate supervision; no health promotion
for visitors

Undefined management systems; improper
early warning mechanisms

The level of importance that each patient
places on oral care is different; lack of sufficient
professional knowledge; monotonous health
education content and method

Lack of standardized process; isolation mea-
sures not in place

Failure to set isolation sign; failure to follow
medical advice on exposure related isolation

Strengthen the awareness of sterility of medical and nursing staff; Strengthen the frequency of disinfec- 7 6 6 252
tion; Clarify the criteria for wiping surfaces; Refine the operating procedures and environmental cleaning

order; Wipe infusion pumps, monitors and blood pressure monitors and other medical equipment in the

ward by the nurses.

Make use of study days, morning meetings, etc., to carry out hand hygiene training or lectures; Instruct 7 7 8 392
patients in six-step washing techniques; Attach importance to pre-service training, and on duty only

after passing the examination; Learn knowledge of MDRO infection; Place hand disinfection items at the

patient’s bedside; Place quick-drying hand disinfectant in front of the ward door.

Strengthen supervision and supervise the implementation of the work; Strictly limit the number of visitors 3 6 7 126
and the time for visits; Conduct health education for patients and their families; Inform them of the risks

of cross-infection and make them understand the necessity of restricting visits; Attention to personal

protection, wear gloves and masks or isolation gowns when in contact with patients’ mucous membranes,

drains, blood and wounds.

Establish early warning mechanisms for drug resistance; Install a sensing monitoring system for infection 6 6 5 180
and control, which connected with the network of clinical electronic medical records and the microbiol-

ogy room of the testing department. Pan-drug resistance and multi-drug resistance data was recorded in

hospital sensing system.

Strengthen the training and assessment of medical and nursing personnel; Encourage more communi- 6 5 6 180
cation between doctors, nurses and patients through playing videos, issuing health manuals, carrying

out special lectures, establishing communication platforms and other forum; Observe whether the oral

mucosa showed bad taste, ulcers and bleeding.

Improve the diagnosis and treatment process; formulate a detailed handover system, requiring “one 6 5 7 210
inspection”, “four visits”, “five checks” and “seven clearances”; Identify patients with high risk of MDRO

infection and do the ward deployment work in advance; strengthen the management of nebulization,

sputum, urinary catheterization and other operations; Once diagnosed, isolate the bedside, with private

use of all kinds of items.

Increase the number of quarantine signs and post them prominently; For suspected MDRO infections, 3 6 8 144
they need to be managed by marking them in the medical record folder; When they are released from
quarantine, they need to be notified.
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Table 2. The baseline data (X + sd)

Education level

Type of disease

Body mass
Group M/F  Age (years) index (kg/
m?)

Junior high school and below/high Maxillofacial tumor/Maxillofacial
school and college/undergraduate  trauma/Congenital dysplasia/

Control group (n=200) 119/81 45.69+6.28 22.36+2.11
FMEA group (n=200) 123/77 44.98+5.17 22.19+2.54

and above Cleft lip and palate/Other
68/92/40 47/61/40/32/20
62/95/43 49/56/42/34/19

Table 3. Comparison of MDRO incidence before and after FMEA model (%)

Acinetobacter

Pseudomonas Staphylococcus

Group .. Escherichia coli . Total incidence
baumannii aeruginosa aureus

Control group (n=200) 6 (3.00) 1(0.50) 1(0.50) 4 (2.00) 12 (6.00)

FMEA group (n=200) 3(1.50) 0 (0.00) 0 (0.00) 1(0.50) 4 (2.00)

X 4.167

P 0.041

(6) Behavioral change questionnaire. A self-
administered questionnaire was used to as-
sess the attitudes, knowledge and behaviors
of the FMEA group before and after imple-
mentation of FMEA model. Attitudes were eval-
uated in terms of infection characteristics,
routes of transmission, attitudes and the role
of healthcare providers during prevention and
control, with 12 items covering 12-60 points.
Knowledges were evaluated in terms of disin-
fection of environmental surfaces, MDRO infec-
tion, PPE, key points of isolation, hand hygiene
and dirt disposal, with 26 items covering 26-78
points; behaviors were assessed regarding an-
tibiotic use, dirt disposal, personal protection,
isolation, prescribing, and environmental disin-
fection, with 35 items covering 0-140 points.

Statistical analysis

Using SPSS 23.0, the measurement data con-
forming to normal distribution were expressed
as X * sd and examined using independent
samples t test. Count data (%) were examined
using x? test. GraphPad Prism 8 was used for
plotting charts. P < 0.05 indicated statistically
significant difference.

Results
General information

There was no significant difference in age, body
mass index and composition ratio of gender,
education level and disease type between the
two groups (P > 0.05), indicating that the two
groups were comparable (Table 2).
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FMEA model reduced the incidence of MDRO

The incidence of MDRO was 2.00% in the FMEA
group (4/200), lower than 6.00% in the control
group (12/200) (P < 0.05), indicating that the
FMEA model could help reduce the incidence of
MDRO in oral and maxillofacial surgery (Table
3).

FMEA model facilitated the implementation of
preventive and control measures

The percentage of patients in the FMEA group
with high compliance to preventive measures
was higher than that in the control group (P <
0.05), suggesting that FMEA model could facili-
tate the implementation of preventive and con-
trol measures in oral and maxillofacial surgery
(Table 4).

FMEA model enhanced the mastery of preven-
tion and control knowledge

The total mastery rate was 93.00% in the FMEA
group, higher than 84.50% in the control group
(P < 0.05), showing that the FMEA model could
enhance the mastery of prevention and control
knowledge (Table 5).

FMEA model improved the oral self-care abili-
ties

Patients in the FMEA group had higher ESCA
scores than those in the control group (P <
0.05), indicating that the FMEA model was ben-
eficial for improving patients’ oral self-care abil-
ity (Figure 1).
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Table 4. Comparison of the implementation of preventive and control measures (%)

Contact isolation Proper use of Disinfection measures Hand hygiene

Group Isolation signs precautions PPE implemented compliance
Control group (n=200) 156 (78.00) 141 (70.50) 167 (87.50) 161 (80.50) 170 (85.00)
FMEA group (n=200) 173 (86.50) 163 (81.50) 181 (90.50) 178 (89.00) 185 (92.50)
X° 4.949 6.634 4.332 5.590 5.634
P 0.026 0.010 0.037 0.018 0.018

Table 5. Comparison of mastery of knowledge of prevention and

control [n (%)]

ized care management mo-
del is a critical part to pre-

Complete Partial

Group mastery mastery

No mastery

The mastery vent and control the out-
rate break of MDRO infection

Control group (n=200) 74 (37.00) 95 (47.50) 31(15.50) 169 (84.50)
14 (7.00) 186 (93.00)

FMEA group (n=200) 101 (50.50) 85 (42.50)
X2
P

and reduce in-hospital in-
fections [14, 15].

7.237

0.007 FMEA is a reliable and pro-

FMEA model reduced RPN

Pre- and post-RPN values were 1384 and 180,
respectively in the FMEA group, with a reduc-
tion rate of 86.99%, indicating a significant
improvement (Table 6).

FMEA model improved the knowledge, atti-
tude, and behavior of health care workers in
prevention and control

The knowledge, attitude, and behavior scores
of health care workers were improved in the
FMEA group (P < 0.05), indicating that FMEA
model could improve the knowledge, attitude,
and behavior of health care workers in preven-
tion and control (Table 7).

Discussion

The oral cavity is directly connected with the
external environment, and its internal environ-
ment is subjected to the reproduction and host
of pathogenic microorganisms. Therefore, ma-
intaining the ecological balance of the oral mi-
crobiome plays a key role in the prevention of
infection. However, oral and maxillofacial sur-
gery can lead to microbial imbalance, and cou-
pled with the patient’s reduced local defense
functions, it is prone to inducing MDRO and
hospital infections [12, 13]. MDRO infection
was characterized by complex mechanism, re-
fractory and widespread, which is not condu-
cive to patients’ physical and mental health
and clinical treatment. Therefore, a standard-
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spective analysis method
that focuses on predicting
and assessing the occurrence of medical
events, and adopting preventive strategies ac-
cording to the level of risk to reduce the occur-
rence of risk events [16]. Li [17] applied the
FMEA model to identify the weakness during
transfer of critical patients and promote the
improvement of the first aid ability and trans-
port capability of medical and nursing staff
through staff training, qualification threshold,
assessment and exercises; meanwhile, proce-
ss control protocols were developed and risk
factors with the transfer process were predict-
ed. Transfer failures due to arbitrary changes in
the process and self-simplification were avoid-
ed to ensure the safety of in-hospital transfer of
critical patients. After the establishment of the
FMEA team in this study, the team leader orga-
nized meetings to analyze the susceptibility of
oral and maxillofacial surgery to infection, and
it was found that the RPN values of seven it-
ems such as inadequate surface distinction,
poor hand hygiene, inadequate visitor manage-
ment, inadequate oral care and health edu-
cation, confusing health care procedures, and
lack of isolation signs or improper hanging of
isolation are high. After the identification of fail-
ure mode and related reasons and the formula-
tion of targeted preventive measures, the RPN
values of the 7 items were reduced to varying
degrees, among which oral care, health educa-
tion, and the isolation signs showed significant
improvement. The total reduction rate reached
86.99%, indicating that the improvement was
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Table 6. Comparison of RPN in FMEA group

Iltem

Pre-management Post-management The reduction rate

Inadequate surface disinfection 252 32 87.30
Poor compliance with hand hygiene 392 56 85.71
Inadequate visitor management 126 16 87.30
Inadequate management of medical supplies 180 24 86.67
Inadequate oral care and health education 80 8 90.00
Irregularities in medical care procedures 210 28 86.67
Isolation signs are not visible or not displayed 144 16 88.89
Total scores 1384 180 86.99

procedures of the FMEA model.
Each member explored failure
modes from human, mechani-
cal, environmental and legal fa-
ctors by brainstorming, identi-
fied defects and errors in sys-
tems or procedures, and calcu-
lated RPN to quantify potential
risks, which helped determine
the risk focus and priority of

Table 7. Comparison of scores on behavior change questionnaire
(X £ sd, min)

Knowledge Attitude Behavioral
score score score

64.29+4.85 49.61+3.35 128.16+8.32
73.39+5.25 56.64+4.29 136.68+9.15
18.265 9.743
0.000 0.000

Group

Before management (n=11)
After management (n=11)

t 18.006
P 0.000

significant and the risk was effectively con-
trolled.

This study has shown that the introduction of
the FMEA model in the management of oral
and maxillofacial surgical care can help redu-
ce MDRO infection rates and improve patient
knowledge and oral self-care abilities. The rea-
son may be that this study followed the basic
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improvement goals, and promoted standardi-
zation of complex risk classification treatment
[18, 19]. In the implementation of FMEA model,
nursing supervisors and infection prevention &
control department develop and perfect the rel-
evant operating procedures and nursing sys-
tem, which can implement the preventive mea-
sures and disinfection and isolation measures.
These measures not only enhance the aware-
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ness of health care personnel and nursing
skills, but are also conducive to enhancing pa-
tients’ awareness of MDRO infection and im-
proving self-management ability. In addition
to regular education, communication between
doctors, nurses and patients were strength-
ened by the distribution of health manuals,
playing videos or establishing WeChat groups,
meeting the needs of patients and improving
their level of comfort [20]. Regular targeted lec-
tures, training on technical operations, theo-
retical knowledge and continuous quality im-
provement can improve the knowledge, behav-
ior and attitude of medical staff on prevention
and control of MDRO infections, and prevent
infections caused by operation, medical tech-
nology, etc. [21, 22]. Invasive procedures such
as indwelling catheters and tracheotomy can
increase the chances of bacteria acquiring anti-
biotic resistance genes and easily induce MD-
RO infection. Therefore, strengthening mana-
gement of catheterization and atomization is
helpful to prevent pathogen colonization or
transmission and prevent pathogenic microor-
ganisms from directly entering the patient’s
body through the catheter. Following the sur-
gery, affected by factors such as pain and
restricted mouth opening, most patients under-
going oral and maxillofacial surgery have poor
oral hygiene, while conventional oral care meth-
ods are difficult to prevent infection and clean
the mouth. The flushing and cleaning method
could flush foreign objects to avoid infection
[23]. Hand hygiene is the most economical and
simple way to prevent the spread of infection.
The awareness of hand hygiene could be en-
hanced by six-step hand-hygiene technique rec-
ommended by the World Health Organization,
placing quick-drying hand disinfectant in front
of the ward, and training, which improves their
compliance with hand washing, and prevents
the spread of pathogenic bacteria [24, 25].

However, there are still some deficiencies in
this study. Patients were not followed up after
the study, and the follow-up effects of this nurs-
ing mode on patients after discharge were not
studied, which will be investigated in the next
study.

In summary, the FMEA model used in oral and
maxillofacial surgery can prevent MDRO infec-
tion, reduce RPN values, improve the imple-
mentation of preventive and control measures,
and improve patients’ oral self-care ability and
knowledge. However, the applicability of the
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FMEA model needs to be further analyzed due
to the limitations of follow-up time and sample
size.

Disclosure of conflict of interest
None.

Address correspondence to: Youhong Chen, Out-
patient Department, The Second Affiliated Hospit-
al of Hainan Medical University, No. 368, Yehai
Avenue, Haikou 570311, Hainan, China. Tel: +86-
0898-66808609; E-mail: xuchenyh1999@163.com

References

[1] Hakim MA, McCain JP, Ahn DY and Troulis MJ.
Minimally invasive endoscopic oral and maxil-
lofacial surgery. Oral Maxillofac Surg Clin North
Am 2019; 31: 561-567.

[2] Kende P, Mathai PC, Landge J, Aggarwal N,
Ghodke M, Chellappa N and Meshram V. Com-
bined endoscopic and intra-oral approach for
chronic maxillary sinusitis of dental origin-a
prospective clinical study. Oral Maxillofac Surg
2019; 23: 429-437.

[3] Magiorakos AP, Srinivasan A, Carey RB, Car-
meli Y, Falagas ME, Giske CG, Harbarth S,
Hindler JF, Kahlmeter G, Olsson-Liljequist B,
Paterson DL, Rice LB, Stelling J, Struelens MJ,
Vatopoulos A, Weber JT and Monnet DL. Multi-
drug-resistant, extensively drug-resistant and
pandrug-resistant bacteria: an international
expert proposal for interim standard defini-
tions for acquired resistance. Clin Microbiol
Infect 2012; 18: 268-281.

[4] Mendes MB, Medeiros RC, Lauria A, Marchiori
E, Sawazaki R, Lopes ES and Moreira RW. Me-
chanical and microstructural properties of fixa-
tion systems used in oral and maxillofacial sur-
gery. Oral Maxillofac Surg 2016; 20: 85-90.

[5] Medina E and Pieper DH. Tackling threats and
future problems of multidrug-resistant bacte-
ria. Curr Top Microbiol Immunol 2016; 398:
3-33.

[6] ChenY, Zhu X and Mao Y. Failure mode and
effect analysis for the prevention evaluation of
catheter-associated blood stream infection in
hematology PICC placement patients. Chinese
Journal of Hospital Infection 2018; 28: 2314-
2317.

[7] Liu HC, Zhang LJ, Ping YJ and Wang L. Failure
mode and effects analysis for proactive health-
care risk evaluation: a systematic literature re-
view. J Eval Clin Pract 2020; 26: 1320-1337.

[8] Frewen H, Brown E, Jenkins M and O’Donovan
A. Failure mode and effects analysis in a pa-
perless radiotherapy department. J Med Imag-
ing Radiat Oncol 2018; 62: 707-715.

Am J Transl Res 2021;13(4):3674-3681


mailto:xuchenyh1999@163.com

(9]

(10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

Effects of healthcare failure mode and effect analysis

Wu'S, LiQ, WuY, Liu M and Sun J. Evaluation of
medical failure mode and effect analysis for
the prevention of hospital-acquired infections
in cardiology patients. Chinese Journal of Hos-
pital Infection 2015; 25: 3336-3337.
Consensus of Chinese experts on prevention
and control of multi-drug resistant bacterial
hospital infections. Chinese Journal of Infec-
tion Control 2015; 14: 1-8.

Cho H and Park E. Canonical correlation be-
tween self-care agency and health-related self-
efficacy with chronic viral hepatitis patients.
Osong Public Health Res Perspect 2019; 10:
281-288.

Muhlberg E, Umstatter F, Kleist C, Domhan C,
Mier W and Uhl P. Renaissance of vancomycin:
approaches for breaking antibiotic resistance
in multidrug-resistant bacteria. Can J Microbiol
2020; 66: 11-16.

Lehtinen S, Blanquart F, Lipsitch M and Fraser
C. On the evolutionary ecology of multidrug re-
sistance in bacteria. PLoS Pathog 2019; 15:
e1007763.

Pino FA, Weidemann DK, Schroeder LL, Pabst
DB and Kennedy AR. Failure mode and effects
analysis to reduce risk of heparin use. Am J
Health Syst Pharm 2019; [Epub ahead of
print].

Grabowski RL, McNett M, Ackerman MH,
Schubert C and Mion LC. Critical care helicop-
ter overtriage: a failure mode and effects anal-
ysis. Air Med J 2019; 38: 408-420.

Demian N, Pearl C, Woernley TC 3rd, Wilson J
and Seaman J. Surgical navigation for oral and
maxillofacial surgery. Oral Maxillofac Surg Clin
North Am 2019; 31: 531-538.

Li C. Failure mode and effects analysis in im-
proving the accuracy of pre-transfer risk as-
sessment in acute critical care patients. Elec-
tronic Journal of Practical Clinical Nursing
2017; 2: 154-155.

Schuller BW, Burns A, Ceilley EA, King A, Le-
Tourneau J, Markovic A, Sterkel L, Taplin B,
Wanner J and Albert JM. Failure mode and ef-
fects analysis: a community practice perspec-
tive. J Appl Clin Med Phys 2017; 18: 258-267.

3681

(19]

[20]

(21]

[22]

(23]

[24]

[25]

Mwangi J, Hao X, Lai R and Zhang ZY. Antimi-
crobial peptides: new hope in the war against
multidrug resistance. Zool Res 2019; 40: 488-
505.

Atienza-Martin F, Barrios V, Egocheaga M, Hi-
dalgo R, Marin-Montanés N and Ramis C. Fail-
ure Mode and Effects Analysis (FMEA) method
applied to anticoagulation of patients with
non-valvular atrial fibrillation. Semergen 2019;
45: 169-179.

Chen F. Failure model and effect analysis mod-
el for prevention of hospital-acquired maternal
hospital-acquired obstetric infections. Anti-in-
fective Pharmacology 2018; 15: 995-996,
1007.

Gomes-Ferreira PH, Okamoto R, Ferreira S, De
Oliveira D, Momesso GA and Faverani LP. Sci-
entific evidence on the use of recombinant hu-
man bone morphogenetic protein-2 (rhBMP-2)
in oral and maxillofacial surgery. Oral Maxillo-
fac Surg 2016; 20: 223-232.

Stathopoulos P. Maxillofacial surgery: the im-
pact of the Great War on both sides of the
trenches. Oral Maxillofac Surg 2018; 22: 21-
24,

Bonfantini F, Giandini T, Meroni S, Cavallo A,
Stucchi C, Carrara M, Mongioj V, Veronese |
and Pignoli E. Application of failure mode and
effects analysis to optimization of linac quality
controls protocol. Med Phys 2019; 46: 2541-
2555,

ZhangL, Zeng L, Yan Y and Hang Q. Application
of the healthcare failure mode and effects
analysis system to reduce the incidence of
posture syndrome of thyroid surgery. Medicine
(Baltimore) 2019; 98: €18309.

Am J Transl Res 2021;13(4):3674-3681



