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Abstract

Aims/Background Noninvasive intermittent positive pressure ventilation is a widely used approach for
managing Chronic obstructive pulmonary disease (COPD) complicated with respiratory failure. Treat-
ment procedures often result in severe complications, requiring the implementation of proactive and
effective nursing measures. Therefore, this study investigated the impact of failure mode and effects
analysis (FMEA) on preventing complications in COPD patients with respiratory failure and assessed
its influence on negative emotions, hope level, and quality of life.

Methods This retrospective study included 356 patients with COPD combined with respiratory fail-
ure who underwent treatment in the First Affiliated Hospital of Wenzhou Medical University, China,
between January 2023 and December 2023. Patients receiving usual care were included in the care-as-
usual (CAU) group (n =204), and those who underwent FMEA were assigned to the FMEA group (n =
152). Baseline characteristics and clinical data were compared between the two groups. Furthermore,
the Self-rating Anxiety Scale (SAS), Self-rating Depression Scale (SDS), Herth Hope Index (HHI) and
36-item Short-Form were collected and comparatively analyzed between the two groups.

Results The FMEA group exhibited a significantly lower incidence of facial compression injury, dry
mouth, phlegm obstruction, flatulence, bronchiectasis, and aspiration pneumonia than the CAU group (p
< 0.05). After the intervention, the SAS and SDS scores were significantly reduced in the FMEA group
than in the CAU group (p < 0.001). The temporality and future, positive readiness and expectancy, inter-
connectedness, and HHI scale total scores were significantly higher in the FMEA group compared to the
CAU group (p < 0.05). The physiological function, role-physical, body pain, general health perceptions,
vitality, social functioning, role-emotional, and mental health of patients were significantly higher in
the FMEA group than in the CAU group (p < 0.05).

Conclusion The application of the FMEA nursing approach helps reduce the risk of complications in
patients with COPD combined with respiratory failure, while effectively reducing anxiety and depres-
sion, improving their hope level and enhancing their overall quality of life. These observations offer
a basis for preventing complications, and provide a reference for the formulation of nursing plans for
these patients in clinical practice.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common respiratory dis-
ease characterised by persistent airflow restriction (Olortegui-Rodriguez et al, 2022).
The incidence of COPD continues to increase annually due to certain factors like un-
healthy lifestyles, an aging population, and environmental determinants (Christen-
son et al, 2022). Respiratory failure is a common and life-threatening complication
of COPD (MacLeod et al, 2021). Noninvasive intermittent positive pressure ven-
tilation is a widely used treatment approach for COPD complicated by respiratory
failure. This approach allows for automatic air leakage compensation, adjustable
and autonomous control of respiratory frequency, and substantial improvement in
airflow restriction, thereby helping in the restoration of ventilation function (Ravel-
ing et al, 2021). However, most COPD patients are elderly, and their low tolerance
for non-invasive ventilators, coupled with the severe systemic effects of the illness,
leads to poor treatment compliance (Boussaid et al, 2016; Shah et al, 2022). Further-
more, ventilator treatment can cause various complications (Bowdle et al, 2023),
leading to anxiety, depression, and other negative emotional states, emphasizing
the inclusion of proactive and effective nursing interventions.

Routine nursing care usually addresses clinical symptoms of patients, follow-
ing standardized protocols based on physician advice. However, during this ap-
proach, nursing staff often ignore the psychological well-being of patients, resulting
in inadequate risk awareness and limited ability to predict and manage complica-
tions. Therefore, implementing preventive nursing approaches is crucial for reduc-
ing the risk of complications in COPD patients with respiratory failure, decreasing
negative emotions, and improving their quality of life.

Failure mode and effects analysis (FMEA) is a proactive reliability analysis
approach within nursing management that focuses on identifying and preventing
potential problems (Liu et al, 2020a; Rahman et al, 2023). This method system-
atically evaluates potential and existing failure modes, identifies associated risks,
quantifies them, and prioritizes area of improvement. By implementing targeted
interventions and measures, FMEA serves as an effective tool to solve defects and
facilitate continuous improvement (Choi and Lee, 2022; Rusu et al, 2020).

Since 2008, the international organization for Standardization Technical Com-
mittee has recognized FMEA as a viable approach to assessing high-risk processes,
resulting in its widespread utility in medical risk management across developed
countries (Chilakamarri et al, 2021; Pino et al, 2019). For example, L.a Russa et al
(2022) reported that the FMEA approach can improve clinical risk management in
hemodialysis facilities. Similarly, Lin et al (2021) observed that the FMEA nursing
model effectively can prevent multi-drug resistant bacterial infection and improve
nursing satisfaction among critically ill intensive care unit (ICU) patients. Liu et al
(2020b) conducted a prospective study on 104 pregnant women with a history of ce-
sarean section and reported that the FMEA method promotes vaginal delivery rates
and reduces the risk of uterine rupture. During coronavirus disease 19 (COVID-19)
pandemic, the FMEA approach was found effective in reducing infection in oper-
ating room nursing, ensuring the safety of patients (Meziane et al, 2023). He et al
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(2023) adopted the FMEA method to optimize the emergency endoscopy process
for esophagogastric varicose hemorrhage (EGVB), effectively improving treatment
quality and nursing safety. In the drug management process, Chirmule et al (2020)
and Lin et al (2022) used FMEA model to identify existing problems and applied
corresponding improvement measures, leading to enhanced medication safety for
cancer patients. Jain (2017) found that the FMEA is an effective proactive risk
assessment tool that can improve drug management processes.

The use of non-invasive ventilator is now common in clinical settings; how-
ever, the success of postoperative rehabilitation relies not only on medical technol-
ogy but also on perioperative nursing care. Currently, there is a lack of standard-
ized protocols for nursing care before and after treatment. Clinical nursing often
depends on retrospective analysis to address errors after adverse events, which fails
to achieve proactive feedback and real-time process monitoring.

At present, domestic research on FMEA remains in its infancy, with no re-
ported application in the nursing management of COPD. To address this gap, this
retrospective study analyzed 356 COPD patients with respiratory failure who re-
ceived non-invasive ventilator treatment. The study revealed that the FMEA nurs-
ing mode is effective in preventing complications, reducing negative emotions, im-
proving patients’ hope level, and enhancing their quality of life.

Methods

Research Subjects

This retrospective study enrolled 356 COPD patients with respiratory failure
who were hospitalized and treated in the First Affiliated Hospital of Wenzhou Med-
ical University, China, between January 2023 and December 2023.

Inclusion and Exclusion Criteria

Inclusion criteria were set as follows: (1) Individuals meet the diagnostic cri-
teria for COPD and respiratory failure (Vogelmeier et al, 2017) and are aged 18-85
years, (2) those receiving non-invasive positive pressure ventilation (NIPPV), and
(3) are conscious and capable of autonomous expectoration.

Exclusion criteria included patients with (1) severe cardiopulmonary failure,
(2) combined with infectious diseases, (3) speech or hearing impairment, (4) coex-
isting respiratory diseases, (5) diseases of the blood system or immune system, (6)
severe disturbance of consciousness or shock state, (7) serious mental illness, (8)
a history of pulmonary embolism, tuberculosis, hemoptysis, pneumothorax, or tho-
racic surgery, (9) diagnosis of malignant tumors, and (10) with incomplete clinical
data.

Experimental Design
Baseline Characteristics and Clinical Data

The baseline characteristics and clinical data of 356 COPD patients with respi-
ratory failure were retrospectively analyzed. The baseline characteristics included
age, sex, duration of COPD, body mass index (BMI), diabetes, and hypertension.
Clinical data included the occurrence of complications during hospitalization, which
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included facial compression injury, dry mouth, phlegm obstruction, flatulence, sep-
tic shock, bronchiectasis, and aspiration pneumonia. Furthermore, Self-rating Anx-
iety Scale (SAS) score, the Self-rating Depression Scale (SDS) score, Herth Hope
Index (HHI) score, and 36-item Short-Form (SF-36) score were collected and com-
paratively analyzed.

Anxiety/Depression SAS/SDS

SAS and SDS, as reported by Jegede (1979), mainly assess the subjective feel-
ings of the respondents. Each scale contains 20 items, with scores ranging from 1to
4 points, where 1 point indicates “no or very little time”, a score of 2 means “some-
times”, 3 shows “considerable time”, and 4 indicates “most or all of the time”. The
total score is multiplied by 1.25 to obtain the standardized score. According to
the Chinese standard, a score >50 shows anxiety or depression, a score <50 indi-
cates no anxiety or depression, and higher scores represent significant anxiety or
depression tendencies.

Hope Level

The HHI evaluated the hope level (Benzein and Berg, 2003). The scale in-
cludes 12 items, including temporality and future (4 items), positive readiness and
expectancy (4 items), and inter-connectedness (4 items). Items are scored from 1—
4 points, where 1 point indicates “very opposed”, a score of 2 means “against”, a
score of 3 means “agree”, and a score of 4 means “strongly agree”. Total scores in
HHI range from 4 to 48 points, with a higher score indicating a higher hope level.

Quality of Life

It was assessed using the SF-36 (Ware and Sherbourne, 1992), which includes
8 health concepts and 1 self-rated health change (not included in the score). These
8 health concepts are physiological functioning (10 items), role-physical (4 items),
body pain (2 items), general health perceptions (5 items), vitality (4 items), social
functioning (2 items), role-emotional (3 items), mental health (5 items). Scores of
each dimension are standardized employing the formula as follow:

Standard Score = (initial score — lowest possible score)/(highest possible score
— lowest possible score) X 100%.

A higher score indicates a better quality of life.

Grouping of Study Participants

Patients receiving usual care were included in the care-as-usual (CAU) group
(n =204) and those receiving FMEA were assigned to the FMEA group (n = 152).

The CAU patient group received routine care, including creating patient case
files, providing health education, assisting patients to adopt the correct NIPPV ther-
apeutic position, guiding oxygen therapy and sputum excretion methods, offering
medication guidance, monitoring changes in vital signs, and maintaining the ward
environment such as humidity, temperature, and cleanliness.

The FMEA patient group received care based on the FMEA nursing model,
which involved the following steps:
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(A) FMEA management team formation: The team consisted of two attend-
ing respiratory medicine physicians (serving as the group leader and deputy group
leader, responsible for the formulation of the nursing plan) and 8 nurses with a
minimum of 3 years clinical nursing experience. All members were systematically
trained in the FMEA concept through 3 rounds of training:

* Theoretical training: Delivered through presentations (PPT) covering the ba-
sic concept of FMEA, history of development, operation steps, current application,
and relevant nursing cases.

* Literature review: Team members collaboratively reviewed and analyzed rel-
evant literature on FMEA applications and enhanced their understanding.

* Case analysis: Team members practices FMEA implementation scenario sim-
ulation, process analysis, and reengineering to understand its operational steps and
precautions.

(B) Evaluation of failure causes and risk priorities:

» The risk factors affecting complications, psychological state, and quality of
life in COPD patients with respiratory failure were identified via literature review
and clinical experience.

* Group discussions determined potential failure modes, their causes and con-
sequences.

* The risk priority number was computed using the following formula: risk
priority number (RPN) = O (occurrence frequency) X D (inability to detect them)
X S (failure severity).

* High-scoring risk factors were labeled as failure modes and targeted nursing
interventions were implemented accordingly.

(C) Implementation of the FMEA nursing model:

* As shown in Table 1, intervention plans targeting complications, psychologi-
cal status, and quality of life were developed based on risk factor analysis.

* Preventive and control measures were observed and further improved as re-
quired.

(D) Quality control:

* The entire nursing process was standardized and recorded, including the
changes in the patient’s condition, treatments, and specific nursing measures.

* Preparation of emergencies was ensured, such as readiness of rescue items
and clear shift arrangements.

* An internal rectification system was developed to perform regular inspection
and quality assessments.

* Performance assessments were linked to nursing evaluations and promotions
to ensure adherence and accountability.

Statistical Analysis

Statistical analysis was conducted using SPSS 25.0 software (International
Business Machines Corporation, Armonk, NY, USA). Categorical variables, such
as gender, diabetes, hypertension, and complications, were represented by [n (%)],
and the chi-squared or chi-square correction formula was used for comparison.
Measurement data, including age, COPD course, BMI, SAS score, SDS score, HHI
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Table 1. FMEA nursing mode-specific scheme.

Failure mode and failure cause Intervention measure

Before treatment: patients lack trust (1) Development of trust and a sense of security with patients and their families. During the first interaction, nurses

in medical staff; Inadequate health and doctors should be polite, behave professionally, and introduce themselves. (2) The nursing staff should explain

education; Inadequate preparation; to patients and their families the necessity, safety, purpose, estimated time, and precautions associated with using non-

Patient compliance was poor. invasive ventilation devices. (3) Evaluate the patient’s facial condition, assess the size and fit of the nose mask, and
ensure the selection of a comfortable and appropriately fitting mask, ensuring no air leakage. (4) Before treatment,
nursing staff should communicate with patients to assess their psychological state and address concerns. (5) Scenario
simulation should be organized to familiarize patients and their families with the process. (6) Non-invasive ventilators
should be avoided within 60 minutes after the patient has eaten.

In the treatment: long treatment (1) Upon boarding the plane, nursing should remain at the patient’s bedside for 15 minutes to provide psychological

time, patients are prone to anxi- supportand guide them to an appropriate position to ensure an unobstructed upper airway. (2) Allow family members

ety, fear; A series of complications to stay by the patient’s bedside to reduce psychological distress. Ensure the patient is in a comfortable and stable state

may occur during treatment; Pa- of mind and instruct the family members to timely inform the nursing staff of any discomfort during treatment. (3)

tients have poor comfort and low co- Intermittent use of nose mask to relieve facial muscle pressure, ensuring the skin remains clean and dry. (4) Instruct

operation. patients with stomach flatulent to breathe only through their nose, reduce swallowing, talk less, and use gestures to
reduce air ingestion into the stomach. (5) For those experiencing oropharyngeal dryness, provide humidification care,
allow occasional water intake, or use normal saline nasal drops to relieve symptoms. (6) Dynamic assessment of the
patient’s cough and sputum, timely cleaning of secretions, and removal of oral secretions and vomit to prevent respiratory
blockage and choking. (7) Adjust the appropriate temperature and humidity, monitor the ECG and the blood gas index
of the patient in real time, and adjust the parameters as necessary based on the patients’ condition. (8) The tracheal tube
balloon pressure value was strictly controlled at >20 cm H;O, and the residual matter accumulated in the subglottic
airway and above the balloon was removed by intermittent extraction method. The moist heat exchanger was used as
the airway humidification disposal tool, and the guide wire was heated in the loop to avoid the colonization and growth
of pathogenic bacteria in the humidifier. (9) If the low tidal volume or low pressure of the ventilator alarm, symptoms
such as shortness of breath, cyanosis, and blood oxygen saturation decreased, provide immediate oxygen inhalation or
assisted ventilation. If necessary, assist the physician in repositioning the tube.
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Table 1. Continued.

Failure mode and failure cause Intervention measure

Post-treatment: malnutrition; Poor (1) Patients should be instructed to take semi-liquid, easily digestible food, that follows the principles of being low-
self-care ability; Lack of confidence irritation, high fiber, and high protein. For patients, unable to eat, provide nasogastric feeding for nutritional support,
in treatment; Lack of discharge ensuring an adequate supply of nutrients and hydration. (2) After the patient is withdrawn from the machine, the rehabil-
guidance itator should formulate an exercise training plan for the patient, with the rehabilitation nurse assisting in its implemen-
tation. Exercise should follow a gradual and progressive strategy, including aerobic exercise, lip contraction breathing,
and abdominal breathing. (3) Perform oral care for patients, and select appropriate nursing solution according to the oral
condition of patients. (4) Provide targeted psychological counseling to patients with low confidence or bad mood. Invite
patients with good recovery to share their experiences in the rehabilitation process, helping to reduce negative feelings
and boost recovery confidence. (5) Create a WeChat group before discharge to facilitate communication. Schedule the
first follow-up calls within 1 week of discharge and conduct a monthly home visit for patients residing in the same city.

FMEA, failure mode and effects analysis; ECG, electrocardiogram.
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Table 2. Comparison of baseline clinical characteristics between the two groups.

Variables

FMEA group CAU group
(n=152) (n=204)

X%/t p-value

Average age (Mean + SD, years old) 70.64 £8.93 70.22 £8.40 0464 0.643

Gender [n (%)]
Male
Female

0.507  0.477
92 (60.53) 131 (64.22)
60 (39.47) 73 (35.78)

COPD course (Mean + SD, years) 9.66 £3.15 9.55+3.12 0344 0.731

Diabetes mellitus [n (%)]
Yes
No

BMI (Mean + SD, kg/m?) 20.79 £2.08 20.60 =2.03 0.871 0.384
0.587  0.443

32 (21.05) 50 (24.51)

120 (78.95) 154 (75.49)
0.005  0.941

Hypertension [n (%)]
Yes
No

46 (30.26) 61 (29.90)
106 (69.74) 143 (70.10)

FMEA, failure mode and effects analysis; CAU, care-as-usual; COPD, Chronic obstruc-
tive pulmonary disease; BMI, body mass index.

score, and SF-36 score, were assessed for normality utilizing the Kolmogorov-
Smirnov normality test. These data were expressed as (Mean 4 SD). Independent
sample #-test was used for inter-group comparison, while paired sample #-test was
used for intra-group comparison. A p-value of less than 0.05 was considered statis-
tically significant.

Results

Comparison of Baseline Clinical Characteristics

No significant differences were observed in baseline clinical characteristics,
such as age, gender, COPD course, BMI, and the prevalence of diabetes and hyper-
tension, between the two groups (p > 0.05, Table 2).

Comparison of Complication Rates

The incidences of facial compression injuries, dry mouth, phlegm obstruction,
flatulence, bronchiectasis, and aspiration pneumonia were significantly lower in the
FMEA group than the CAU group (p < 0.05). However, there was no statistically
significant difference in the incidence of septic shock between the two groups (p >
0.05, Table 3).

Comparison of Negative Emotions (Anxiety, Depression)
Before the intervention, there were no significant differences in the SAS and
SDS scores between the two groups (p > 0.05). After the intervention, SAS and

SDS scores in both groups were significantly lower than before the intervention lev-
els (p < 0.05). Furthermore, post-intervention SAS and SDS scores of the FMEA
group were substantially reduced than those in the CAU group (p < 0.001, Table 4).
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Table 3. Comparison of complication rates between the two groups [n (%)].

Grouping n Facial Dry Phlegm  Flatulence Septic Bronchiectasia Aspiration
compression mouth  obstruction shock pneumonia
injury

FMEA group 152 2(1.32)  5(329) 3(1.97) 3(1.97) 1(0.66) 1(0.66)  2(1.32)
CAU group 204 14(6.86) 20(9.80) 15(7.35) 19(9.31) 5(2.45) 10(4.90) 13 (6.37)
x> 6.244 5.661 5.250 8.094  0.781 3.918 5.519
p-value 0.012 0.017 0.022 0.004 0377 0.048 0.019

Table 4. Comparison of SAS and SDS scores before and after intervention between the two
groups (Mean £ SD, points).

) SAS score SDS score
Grouping n
Before intervention After intervention Before intervention After intervention
FMEA group 152 50.64 £+ 7.61 4091 + 6.32% 49.70 + 6.94 37.41 £+ 5.81*
CAU group 204 50.49 £ 6.93 44 81 + 6.85* 49.19 + 7.23 4121 £ 6.12%
t 0.199 5.492 0.664 5.919
p-value 0.842 <0.001 0.507 <0.001

Notes: “*” indicated that a significant difference existed in the comparison of data before and after inter-
vention in the same group (p < 0.05). SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale.

Comparison of Hope Level

Before the intervention, no significant difference was observed in the HHI
scores between the two groups (p > 0.05). After the intervention, scores for tem-
porality and future, positive readiness and expectancy, inter-connectedness score,
and the overall HHI scale in the two groups were significantly higher than pre-
intervention levels (p < 0.05). Additionally, the scores in the FMEA group were
substantially higher than those in the CAU group (p < 0.05, Table 5).

Comparison of Quality of Life

After the intervention, the physiological function, role-physical, body pain,
general health perceptions, vitality, social functioning, and role-emotional, and
mental health of patients in the FMEA group were significantly higher than those
in the CAU group (p < 0.05, Table 0).

Discussion

COPD, combined with respiratory failure, is a common disease in respiratory
medicine, and its case fatality rate continues to increase, particularly among elderly
patients with declining health (Bemand et al, 2023). The effect of noninvasive
ventilation is significant, but it carries a high risk of associated complications.

In this study, the FMEA model was integrated into the clinical nursing care
of patients with COPD combined with respiratory failure. An FMEA nursing team
was established, with members undergoing comprehensive training and assessment.
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Table 5. Comparison of HHI scale scores between the two groups before and after intervention (Mean =+ SD, points).

Grouping n Temporality and future Positive readiness and expectancy Inter-connectedness Total points
Before After Before After Before After Before After
intervention  intervention intervention intervention intervention  intervention intervention intervention

FMEA group 152 5.86 £1.80 9.43 £1.91* 7.20+1.94 10.04 £ 2.08* 6.50 £1.71 11.81 £ 1.85* 19.57 £3.12 31.28 £ 3.28*
CAU group 204 5.76 =2.08 8.48 =2.28* 6.89 £2.05 9.39 £ 1.85* 634 £1.71 949 £ 1.69* 19.00 &=3.24 27.36 & 3.29*
t 0.462 4.184 1.453 3.115 0.856 12.309 1.657 11.152
p-value 0.644 <0.001 0.147 0.002 0.393 <0.001 0.098 <0.001

Notes: “*” indicated that a significant difference existed in the comparison of data before and after intervention in the same group (p < 0.05). HHI,
Herth Hope Index.

Table 6. Comparison of SF-36 scores between the two groups after intervention (Mean =+ SD, points).

Grouping n Physiological function Role-physical Body pain General health perceptions ~ Vitality  Social functioning Role-emotional Mental health
FMEA group 152 64.44 £+ 12.47 66.46 £ 10.04 69.06 £+ 11.24 7247 £ 11.46 75.03 £6.14 7516 £6.08  73.97 +£9.93 74.48 £ 9.04

CAU group 204 59.93 + 12.07 63.99 + 6.33 66.45 + 6.55 63.36 + 6.65 6542 £6.79 66.68 = 6.53  66.68 = 10.35 65.81 +9.24
t 3.442 2.843 2.753 9.425 13.748 12.473 6.686 8.840
p-value <0.001 0.005 0.006 <0.001 <0.001 <0.001 <0.001 <0.001

Notes: SF-36, 36-item Short-Form.
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Using data from literature review and previous clinical experience, the team mem-
bers conducted an in-depth analysis of complications and negative emotions in
these patients. They found critical failure points, analyzed underlying reasons,
calculated risk values, and optimized high-risk elements to develop standardized
nursing procedures and protocols.

The results indicated that the FMEA group had significantly lower incidences
of facial compression injury, dry mouth, phlegm obstruction, flatulence, bronchiec-
tasis, and aspiration pneumonia than in the CAU group. This improvement can be
due to personalized care approaches, such as adjusting nasal mask size and tight-
ness before initiating ventilation and optimizing mask positioning and ventilation
pressure during treatment. Furthermore, the nursing staff had expertise in ventila-
tor operation and guided patients to adopt appropriate positions facilitating rapid
adaptations to ventilation, and ensuring effective patient-machine coordination.

Secondly, we provide adequate nutrition through dietary care, which reduces
the negative impact of the intake of irritating food on gastrointestinal function and
improves the patient’s immunity. Early pulmonary rehabilitation training enhanced
respiratory muscle function, improved skeletal muscle strength, and promoted lung
ventilation recovery, thereby reducing the occurrence of ventilator associated pneu-
monia (VAP) and nosocomial infection caused by long-term mechanical ventilation
and hospitalization. Yu et al (2022) found similar benefits to early bedside rehabili-
tation in promoting gastrointestinal recovery and reducing hospital stays in mechan-
ically ventilated cases.

Furthermore, humidification care reduces the risk of dry mouth and nasal dis-
comfort. Al Ashry and Modrykamien (2014) highlighted the significance of ex-
ternal humidifiers in reducing airway damage due to dry gases during mechani-
cal ventilation. Previous studies underscored the effectiveness of the FMEA ap-
proach in decreasing nosocomial infections, including during pandemics (Ye et al,
2024), multi-drug-resistant bacteria infections during maxillofacial surgeries (Xu et
al, 2021), and central line-associated bloodstream infections in neonatal intensive
care units (Chandonnet et al, 2013). Our study is the first to confirm the efficacy of
the FMEA approach in alleviating complications among COPD patients, offering
a novel framework for enhancing patient outcomes.

COPD patients usually experience substantial psychological stress due to mul-
tiple factors, such as long-term suffering, treatment challenges, and economic bur-
dens, resulting in anxiety and depression. In this study, medical staff implemented
health education to help patients understand the role, safety, and benefits of non-
invasive ventilators. Scenario simulation further promoted patients’ acceptance of
ventilator therapy by increasing their familiarity with the procedure and eliminat-
ing the fear of mechanical ventilation equipment. Additionally, the FMEA nursing
mode included reviewing patient history to collect baseline characteristics and infor-
mation, preparing patients before the procedure, providing care during ventilations,
closely monitoring post-ventilation rehabilitation, and offering discharge guidance
and follow-up. These measures, performed with professional expertise, strong the-
oretical knowledge, effective communication, and familial support, improved pa-
tients’ trust in healthcare providers, encouraged cooperation during treatment, and

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0807


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0807

ARTICLE

enhanced confidence in overcoming their disease. Therefore, the FMEA group
showed significantly lower SAS and SDS scores than those in the CAU group after
the intervention.

A recent study by Yang et al (2022) investigated the psychological effects of
FMEA mode on appendicitis patients, and reported consistent findings like those
in our study. They reported that FMEA promoted recovery outcomes for these
patients by reducing anxiety and depression and the risk of postoperative complica-
tions (Yang, 2025). Other studies also underscore the positive role of FMEA mode
in improving treatment compliance and satisfaction. For example, Hosoya et al
(2015) and Armitage et al (2011) reported that the FMEA mode improved drug com-
pliance in patients with chronic myeloid leukemia and AIDS, respectively. Simi-
larly, Janofsky (2009) revealed that the FMEA model reduced the risk of suicide in
hospitalized psychiatric patients. Furthermore, Yang et al (2022) also demonstrated
higher treatment satisfaction among patients with acute ischemic stroke receiving
FMEA emergency mode. Moreover, this study indicated significantly higher HHI
and SF-36 scores in the FMEA group compared to the control group, suggesting
that this nursing approach improved patients’ hope level and quality of life. These
improvements are likely attributed to reduced risk of complications and reduction
of negative emotions, highlighting the efficacy of the FMEA mode in patient care.

The limitations of this study are as follows: (1) This is a single-center study,
and the generalizability of its findings to other regions or hospitals needs further
validation. (2) Due to study limitations, such as follow-up time, the incidence of
complications was only evaluated until hospital discharge, excluding complications
that might occur during the post-discharge period at home. (3) Using subjective
retrospective questionnaires, such as the SAS, SDS, HHI, and Health status Ques-
tionnaire (SF-36), may introduce bias into our results. (4) The FMEA framework
itself has certain limitations, which are highly subjective, and the formulation of the
nursing protocol is impacted by the professional experience and knowledge base of
the nursing team members. (5) Although the baseline characteristics such as age,
gender, course of the disease, BMI, diabetes, and hypertension were compared and
observed to have no significant difference between the two study groups, the study
design did not exclusively control for these above potential confounding factors.
Differences in patient compliance and nursing team experience may have impacted
the outcomes.

Innovation of this study: This study explores incorporating the FMEA nursing
model into the care of COPD combined with respiratory failure, offering a novel
strategy to address both the physical and psychological needs of these patients. To
date, no similar observation has been reported in this area. In future research, we
plan to conduct multicenter studies to expand the sample size and enhance the gen-
eralizability of our results. Additionally, we aim to refine the classification of re-
search samples, extend the follow-up time, and establish rigorous inclusion criteria
for group members. We aim to provide multi-stage and more comprehensive train-
ing to ensure optimal implementation of this nursing approach. Through continuous
optimization of our nursing plan, we aim to increase the credibility of our results
and facilitate the broader adoption of this approach in clinical practice.
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Clinical practical significance of this study: The FMEA approach is an effec-
tive risk management tool. This study uses the FMEA method to identify potential
risk factors that could impact complications, psychological status, and quality of
life in patients with COPD combined with respiratory failure during treatment. By
conducting a comprehensive analysis of failure causes, this study underscores key
focus areas for future nursing models. These findings offer a basis for preventing
complications, reducing negative emotions, and enhancing the quality of life for
such patients. Additionally, this study serves as a valuable reference for formulat-
ing tailored nursing plans in clinical practice.

Conclusion

Applying the FMEA nursing model helps reduce the risk of complications in
patients with COPD combined with respiratory failure while effectively reducing
anxiety and depression, improving their hope level and overall quality of life.

e The FMEA nursing model is beneficial in reducing the risk of complica-
tions in COPD patients with respiratory failure.

e The FMEA nursing model can alleviate negative emotions, such as anxi-
ety and depression, in COPD patients with respiratory failure.

e The FMEA nursing model can enhance the hope level and improve the
overall quality of life of COPD patients with respiratory failure.
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