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Abstract: Objective: To evaluate the effectiveness of graded nursing based on the risk early warning concept in
long-term bedridden patients. Methods: The medical records of 124 long-term bedridden patients admitted to the
Department of Orthopaedics at the Yongzhou Hospital of Traditional Chinese Medicine from April 2022 to March
2024 were collected retrospectively. Patients were separated into two groups: the control group which received
routine nursing, and the study group which received graded nursing based on the “risk early warning” concept. Key
metrics recorded included turnover frequency and time to first out-of-bed activity, Braden score, incidence of pres-
sure injury (PI), activities of daily living (ADL), motor function, quality of life, negative emotions, complications, and
patient satisfaction. Results: Low Barden score was a risk factor for Pl in long-term bedridden patients (P<0.05,
OR=0.040, 95% CI: 0.006-0.254). The turnover interval time and the time to first out-of-bed activity in the study
group were shorter than those of the control group (all P<0.05). Compared to the control group, the Braden score,
modified Barthel index score, Fugl-Meyer assessment score and quality of life scores of the study group were sub-
stantially higher (all P<0.05). The incidence of Pl in the study group (4.62%) was lower than that of the control group
(22.03%), and the area of Pl in the study group was smaller than that of the control group (all P<0.05). Compared
to the control group, the scores of self-rating anxiety scale and self-rating depression scale in the study group were
substantially lower (all P<0.05). The study group had lower total incidence of complications (3.08% vs. 20.34%)
and higher total satisfaction (95.38% vs. 79.66%) than the control group (all P<0.05). Conclusion: Graded nursing
based on the risk early warning concept is highly effective in managing long-term bedridden patients. It reduces the
occurrence of Pl and complications, shortens the turnover interval time and the time to first out-of-bed activity, im-
proves activities of daily living and motor function as well as quality of life, relieves negative emotions, and improves
patient satisfaction.
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Introduction lation, inadequate tissue nutrition, and incre-

ased risk of complications such as pressure

With the increasing prevalence of cerebrovas-
cular diseases, respiratory diseases, and 0s-
teoporotic fractures, the number of patients
requiring long-term bedridden treatment is also
increasing [1]. These patients often experience
significant limitation in performing daily living
activities and are unable to adjust their body
position independently. This results in persis-
tent pressure on local tissues, poor blood circu-

injury (PI), infections and muscular atrophy [2].
Pl has emerged as a pervasive health challenge
among long-term bedridden patients, which is
related to factors such as persistent ischemia
and hypoxia of tissues, insufficient nutrition,
lack of exercise, excretion disorder, and circula-
tion disorder. They mainly manifest as degen-
eration, ulceration and necrosis of skin tissues,
frequently observed over bony eminences [3,

https://doi.org/10.62347/WYQM8037


http://www.ajtr.org
https://doi.org/10.62347/WYQM8037


Graded nursing based on risk early warning concept on long-term bedridden patients

4]. Long-term bedridden patients have a longer
immobilization time, and most of them are mid-
dle-aged people with underlying diseases and
compromised immune function, further elevat-
ing the risk of Pl development [5]. The occur-
rence of Pl not only impairs the patient’s physi-
cal function but also poses a risk of possibly
fatal infection. It also brings great psychologi-
cal pain to the patient, exacerbates familial and
societal burdens, and delays the patient’s
recovery progress [6]. The clinical nursing of
long-term bedridden patients is complex and
involves managing numerous risk factors.
Therefore, how to reduce the risk of complica-
tions in long-term bedridden patients has be-
come a significant challenge in nursing work.

Graded nursing represents a patient-centered
system that classifies patients based on their
health status and self-care capabilities. By for-
mulating corresponding treatment strategies
for patients in different grades, it facilitates the
execution of precise and targeted intervention
protocols and maximizes nursing effectiveness
[7]. The concept of risk early warning enhances
risk management and early warning awareness
and improves preventive measures by assess-
ing the risk of patients, identifying the types of
risk factors, and issuing early warning signals
[8]. Graded nursing based on the risk early
warning concept enables a systematic categori-
zation of patient risk factors, thus helping medi-
cal personnel to manage patients according to
their risk levels. This study aimed to evaluate
the effectiveness of graded nursing based on
risk early warning concept in long-term bedrid-
den patients by retrospectively analyzing their
medical records.

Materials and methods
Research subjects

The medical records of 124 long-term bedrid-
den patients admitted to the Department of
Orthopaedics at the Yongzhou Hospital of
Traditional Chinese Medicine from April 2022
to March 2024 were collected retrospectively.
According to the nursing modality the patients
received, 59 cases who were admitted from
April 2022 to March 2023 and received routine
nursing were taken as the control group. 65
cases admitted from April 2023 to March 2024
who received graded nursing based on risk
early warning concept were taken as the study
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group. This study was approved by the Ethics
Committee of the Yongzhou Hospital of Tra-
ditional Chinese Medicine.

Inclusion criteria: Patients bedridden for >1
month; Patient unable to turn over indepen-
dently and requiring assistance from others for
care; Patients with clear consciousness who
can cooperate with various treatments and
nursing operations.

Exclusion criteria: Patients with skin injury and
dermatosis before admission; Patients with
organic diseases of vital organs; Patients with
malignant tumors; Patients with hematological
diseases and autoimmune diseases; Patient
with severe consciousness disturbance.

Nursing methods

The control group received routine nursing until
being discharge from the hospital. The specific
contents included routine education, regular
turnover, and meticulous maintenance of skin,
clothing, and bedding in a clean and dry state.
Pls were reported promptly, and targeted treat-
ments were administered as needed, along
with preventive measures for other compli-
cations.

The study group received graded nursing based
on risk early warning concept until discharge.
The specific contents: (1) Establishment of a
graded nursing team: A specialized team was
formed based on the concept of risk early
warning. It is composed of experienced nurses
who had undergone professional training and
assessment. They developed specialized nurs-
ing protocols for long-term bedridden patients.
(2) Risk Assessment and Identification: Po-
tential risks during the nursing process were
identified by combining documentary evidence,
clinical knowledge and experience and the
patient’s specific situation. Identified risks
included advanced age, being long-term bedrid-
den, extended hospitalization time, low Barden
score, abnormal body temperature and blood
pressure, hospital-acquired infection, inade-
quate patient care, and insufficient health edu-
cation. The probability, measurability and se-
verity of all risk factors were scored on a scale
of 1 to 3 points, with the risk score calculated
as the product of these three factors. Risk
score =18 points indicated a high-risk early
warning level, 9 points < risk score <18 points
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Table 1. Specific nursing measures for long-term bedridden patients with different risk warning levels

Graded nursing

Nursing measures

Low-risk early warning level
nursing

Medium-risk early-warning
level nursing

High-risk early-warning
level nursing

Set up green early warning signs and put them on patients’ bedside cards and medical records

Instruct the patient’s family members to carry out proper physical function exercises for the
patient, such as turning over and relaxing muscles regularly

Make bedside turn-over cards, and record the patient’s turn-over time

Put protective tools such as foam dressings and cushions under the patient’s bone protuberance
and body gap

Guide patients and their families to use bedpans correctly, and remove skin residues in time
after urination and defecation

Adjust the diet according to the patient’s specific condition, providing trace elements and nutri-
ents to patients with severe malnutrition. For those who cannot eat orally, nasal feeding should
be given

Set up yellow early warning signs and put them on patients’ bedside cards and medical records

Observe the patient’s breathing closely and conduct regular respiratory function training such as
lip-contraction breathing and abdominal breathing exercises

Use liquid dressing to form a lipid protective film on the skin surface
Set up red early warning signs and put them on patients’ bedside cards and medical records

An air cushion bed should be used for patients, with the air cushion properly inflated and placed
on the bed surface. The surface should be covered with sheets, and the tightness and air flow of

each connecting hose should be checked regularly

indicated a medium-risk early warning level,
and risk score <9 points indicated a low-risk
early warning level. Higher risk levels ne-
cessitated earlier intervention measures. (3)
Implementation of Graded Nursing Based on
Risk Levels: Patients at each risk level received
corresponding nursing cares [9, 10]. Specific
nursing measures are shown in Table 1. (4)
Education and Communication: Education was
provided to patients and their families through
various channels such as informational materi-
als, lectures, and broadcasts. The mechanism,
clinical manifestations, common sites, and
negative effects of Pls in long-term bedridden
patients were explained. Family members were
guided on measures to prevent Pls. Efforts
were also made to address patients’ negative
emotions, reduce anxiety and depression, and
enhance communication. (5) Continuous Eva-
luation and Improvement: Nurses conducted
weekly reviews to discuss ongoing issues in the
nursing process. Newly identified risk factors
were incorporated into the risk early warning
grading nursing plan, which was continuously
refined and improved.

Data collection
Baseline data collection: Baseline data were
collected retrospectively from electronic medi-

cal records and outpatient examination re-
cords, including sex, age, body mass index, pri-
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mary disease types, nutritional status, duration
of bedridden status, and Barden score at ad-
mission. The number of patients with Pls was
counted, and patients were screened for major
risk factors associated with the development
of Pls. Clinical data and questionnaire records
at admission and discharge were collected
retrospectively.

Activity time: The turnover interval time and the
time to first out-of-bed activity were recorded.

Risk assessment of PI: At the time of admission
and discharge, the risk of developing Pl was
evaluated by the Braden rating scale [11]. The
Braden scale includes perception, humidity,
mobility, activity, nutrient intake, friction and
shear force. The score for the first five items
was 1-4 points, and the score for friction and
shear force was 1-3 points, resulting in a total
score range of 6 to 23. Lower scores indicate a
higher risk of PI.

Occurrence of PI: The occurrence and size of PI
during hospitalization were documented. The
National Pressure Ulcer Advisory Panel (NPUAP)
was used to classify the degree of Pl [12].
Phase I: Non-blanchable erythema of intact
skin; Phase IlI: Partial-thickness skin loss or
blisters; Phase IlI: Full-thickness skin loss, pre-
senting as large blisters or deep craters; Phase
IV: Deep tissue necrosis that may extend to sur-
rounding muscles, bones, and joints.
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Ability of daily living (ADL) and motor function:
At the time of admission and discharge, the
modified Barthel index (MBI) was used to evalu-
ate the ADL of patients [13]. The MBI includes
10 items, each scored between 1 and 5, with a
total score of 100. Lower scores indicate a
poorer ability to perform daily activities. The
Fugl-Meyer assessment (FMA) was used to
evaluate the motor function at the time of
admission and discharge [14]. The FMA evalu-
ates upper limb function (0-66 points) and
lower limb function (0-34 points), with a total
score of 100 points. Lower scores reflect poor-
er motor function.

Quality of life: The quality of life (QoL) as-
sessment scale, WHO-QOL-BREF, was used to
evaluate the QoL of patients at both admission
and discharge [15]. The scale includes four
domains: physical, psychological, social func-
tion, and environment, with a total of 24 items.
Each item is scored from 1-5, resulting in a
total score of 100 points. Lower scores indicate
a poorer quality of life.

Negative emotion: Negative emotions were
assessed by Self-Rating Anxiety Scale (SAS)
and Self-Rating Depression Scale (SDS) [16,
17]. Both SAS and SDS consist of 20 items,
each scored from 1-4 points. The total raw
score is multiplied by 1.25 to obtain a stan-
dardized score, with a maximum score of 100
points. Lower scores indicate fewer negative
emotions experienced by the patient.

Incidence of complications: The complications
during hospitalization were recorded, includ-
ing pulmonary infection, urinary tract infection,
venous thrombosis of lower extremity, and dis-
use muscular atrophy.

Patient satisfaction: At discharge, patient sa-
tisfaction was evaluated using a satisfaction
questionnaire developed by the hospital. The
questionnaire covered aspects such as daily
guidance, nursing procedures, health educa-
tion, and overall quality of care. The total score
was 100 points, with >85 points indicating very
satisfied, 60-85 indicating generally satisfied,
and <60 indicating dissatisfied. Total satisfac-
tion rate = (cases of very satisfied + generally
satisfied)/total number of cases x 100%.

Observation index

Primary outcomes: The primary focus was on
comparing the incidence of Pl, QOL score, SAS,
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and SDS scores between the control and study
groups.

Secondary outcomes: Logistic regression was
employed to identify risk factors influencing PI
in long-term bedridden patients. Baseline data
from the two groups were compared. Activity
time, Braden score, MBI score, FMA score, inci-
dence of complications and total satisfaction
were compared between control and study
groups.

Statistical methods

GraphPad Prism 8.0.2 software was adopted
for data processing. The Shapiro-Wilk test was
used for normality test, and normally distribut-
ed measured data were described as mean *
SD. Their comparison between groups was con-
ducted by the independent-samples t test, and
the intra-group comparison was by paired sam-
ples t test. Counted data were compared by the
X2 test or Fisher's exact test. The risk factors
were analyzed by binary Logistic regression.
Statistical significance was set at P<0.05.

Results

Comparison of baseline data between the two
groups

Analysis of the baseline data from subjects
showed that sex, age, body mass index, main
disease types, nutritional status and bedridden
time showed no significant differences between
the two groups (all P>0.05), as detailed in Table
2.

Comparison of activity time between the two
groups

The turnover interval time and the time to first
out-of-bed activity in the study group were all
shorter than those of the control group (all
P<0.05), as detailed in Figure 1.

Comparison of Braden score between the two
groups at admission and discharge

The Braden score showed no significant differ-
ences between the two groups at admission
(P>0.05). At discharge, the Braden score of
both groups was higher than that of admission;
Notably, compared to the control group, the
Braden score of the study group was substan-
tially higher (all P<0.05), as detailed in Figure 2.
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Table 2. Comparison of baseline data between the control group and study group (X %s)/[n (%)]

Group

Control group (n=59) Study group (n=65) X/t value P value
Sex 0.054 0.816
Male 33 (55.93%) 35 (53.85%)
Female 26 (44.07%) 30 (46.15%)
Age (years) 62.29+7.35 61.98+7.60 0.226 0.822
Body mass index (kg/m?) 24.16+3.25 23.57+3.22 1.017 0.311
Main disease types 0.750 0.862
Cerebrovascular disease 19 (32.20% 21 (32.31%)
Respiratory diseases 18 (30.51% 16 (24.62%)
Cardiovascular disease 12 (20.34% 14 (21.54%)
Other 10 (16.95% 14 (21.54%)
Nutritional status 2.217 0.137
Without malnutrition 50 (84.75%) 48 (73.85%)
With malnutrition 9 (15.25%) 17 (26.15%)
Bedridden time (months) 0.368 0.544

1-3 35 (59.32%)
>3 24 (40.68%)

42 (64.62%)
23 (35.38%)

Note: x?: data from chi-square test; t: data from t-test.
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Figure 1. Comparison of activity time between control group and study group. A. Turnover interval time; B. Time to
first out-of-bed activity. Note: Compared to control group, “P<0.05.

Comparison of incidence of Pls between the
two groups

Whether the subjects developed Pl during

hospitalization was counted. There were no
phase Il or IV Pls in both groups. The incidence

5458

of Pl in the study group (4.62%) was
significantly lower than that of the control
group (22.03%), and the PI size in the study
group was notably smaller than that of the
control group (all P<0.05), as detailed in Table
3.
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Figure 2. Braden score at admission and discharge in control group
and study group. Note: Compared to admission, #P<0.05; Compared to
control group at discharge, "P<0.05. PI: Pressure injury.

Table 3. Comparison of incidence of Pl between control group
and study group (Xs)/[n (%)]

the control group (all P<0.05), as
detailed in Figure 4.

Comparison of SAS and SDS be-
tween the two group at admission
and discharge

At admission, the SAS and SDS
scores showed no significant dif-
ferences between the two groups
(all P>0.05). However, at dischar-
ge, the scores of SAS and SDS
decreased significantly in both gr-
oups, and the scores in the study
group were substantially lower th-
an those of the control group (all
P<0.05), as shown in Figure 5.

Comparison of incidence of com-
plications between the two groups

The incidence of complications
during hospitalization was record-
ed for both groups. The study

Control grou Study grou

Group (n=5g9) P (ni§5) P x/tvalue Pvalue group showed a lower total inci-
H H ()
Phase | 8 (13.56%) 3 (4.62%) dence of complications (3.08%)
) ) compared to the control group

Phase Il 5(®847%)  0(0.00%) (20.34%) (P<0.05). Detailed re-
Phase Ill 0 (0.00%) 0 (0.00%) sults are provided in Table 4.
Phase IV 0 (0.00%) 0 (0.00%)
Incidence of PI 13 (22.03%) 3 (4.62%) 8.350  0.004 Comparison of patient satisfaction
Pl area (cm?) 7.59+1.26 5.13+0.35 3.261 0.006 between the two groups

Note: x% data from chi-square test; t: data from t-test; Pl: Pressure injury.

Comparison of ADL and motor function be-
tween the two groups at admission and dis-
charge

At admission, the MBI and FMA scores show-
ed no significant differences between the two
groups (all P>0.05). At discharge, the scores of
MBI and FMA significantly increased in both
groups, and the scores of MBI and FMA in the
study group were notably higher than those of
the control group (all P<0.05), as detailed in
Figure 3.

Comparison of QoL between the two group at
admission and discharge

At admission, the QoL scores showed no signifi-
cant difference between the two groups (all
P>0.05). However, the QoL scores increased in
both groups at discharge; Notably, the QoL
score of the study group was higher than that of
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Patient satisfaction with nursing

care was assessed. The study
group reported a higher total satisfaction rate
(95.38%) compared to the control group
(79.66%) (P<0.05). Detailed results are avail-
able in Table 5.

Univariate analysis of risk factors for Pl in long-
term bedridden patients

According to the presence of Pl, the patients
were further grouped into a Pl group (n=16)
and a non-Pl group (108) for the analysis of
PO-associated risk factors. The age of patient
with Pl was higher than those without PI. The
body mass index of Pl group was lower than
that of non-PI group. The malnutrition rate and
the rate of bedridden time >3 months in PI
group were higher than those in non-Pl group.
The Barden score at admission of the Pl group
was lower than that of non-PI group (all P<0.05,
Table 6).
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Figure 3. Ability of daily living and motor function at admission and discharge in control group and study group.
A. MBI score; B. FMA score. Note: Compared to admission, #P<0.05; Compared with control group at discharge,
“P<0.05. MBI: modified Barthel index; FMA: Fugl-Meyer assessment.

Multivariate analysis of risk factors for Pl in
long-term bedridden patients

Low Barden score was identified as an indepen-
dent risk factor for Pl in long-term bedridden
patients (P<0.05, OR=0.040, 95% CIl: 0.006-
0.254), as shown in Table 7.

Discussion

Prolonged exposure to pressure, shear force,
and friction renders long-term bedridden pa-
tients highly susceptible to PI. This condition
can also lead to infections, increasing treat-
ment costs, exacerbating negative emotions
of patients, reducing patient satisfaction with
care, and adversely affecting their psychologi-
cal state and quality of life [18].

In routine care, nursing staff often develop care
plans based on immediate needs of patients.
However, these nursing plans often lack the
ability to identify risk factors, foresight and
effective risk management, leading to deficien-
cies in the nursing process and suboptimal
patient recovery outcomes [19]. Furthermore,
He et al. reported that graded nursing for
patients with heart disease could improve care
efficiency, accelerate cardiopulmonary recov-
ery, and enhance both quality of life and overall
health status [20]. Traditional graded nursing
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provides care according to the patients’ condi-
tion, but does not account for individual risk
factors, lacks precision in its assessment pro-
cess and overlooks the psychological wellbeing
of patients as well as the prevention of compli-
cations. Unlike previous nursing approaches,
this study integrates the concept of risk early
warning into graded nursing, allowing for clas-
sification based on comprehensive risk factors.
This enables nurses to prioritize management
according to the patient’s risk level and proac-
tively implement preventive measures. In this
study, long-term bedridden patients treated
with graded nursing based on risk early warn-
ing concept showed positive outcomes. This
nursing method could shorten the turnover in-
terval time and the time to the first out-of-bed
activity, improve Braden score, lower the risk of
Pl, and reduce PI size. This study implemented
an early warning management system consid-
ering patient, hospital and nursing work fac-
tors, dividing patients into three risk categories:
low, medium and high. This approach focuses
on multiple warning factors such as age, dura-
tion of bedridden status, hospitalization time,
Barden score, vital signs, hospital environment
and nursing content. Different nursing meth-
ods were applied based on the patient’s risk
level. The use of different color-coded warning
signs helped nurses to quickly assess the risk
level of patients, enhancing their responsibility

Am J Transl Res 2024;16(10):5454-5465
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Figure 4. Quality of life scores at admission and discharge in control group and study group. A. Qol-physical score;
B. QoL-psychological score; C. QolL-social function score; D. QoL-environment score. Note: Compared with admission,
#P<0.05; Compared to control group at discharge, “P<0.05. QoL: Quality of life.

for long-term bedridden patients and providing
a more intuitive application of care strategies
[24]. By instructing patients and their families
on regular turn-over, muscle relaxation, limb
function exercise and other measures, the ver-
tical pressure on the skin can be reduced. This
can enhance the patient’s blood circulation,
and improve blood flow speed, thereby improv-
ing blood circulation, enhancing blood flow
speed, and lowering the risk of local tissue
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necrosis [22]. The implementation of foam
dressing decompression, skin cleaning, nutri-
tion supplementation and other methods is
conducive to mitigating the irritation of skin
secretions and excretions on local tissues,
effectively preventing the formation of Pl [23,
24]. Respiratory function training, the use of lig-
uid dressings and air cushion bed are tailored
for long-term bedridden patients, reducing the
risk of complications and preventing the expan-
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Figure 5. Negative emotions at admission and discharge in control group and study group. A. SAS score; B. SDS
score. Note: Compared to admission, #P<0.05; Compared with control group at discharge, “P<0.05. SAS: Self-rating

anxiety scale; SDS: Self-rating depression scale.

Table 4. Comparison of incidence of complications between control group and study group [n (%)]

Group Control group (n=59) Study group (n=65) x?value  Pvalue
Pulmonary infection 3 (5.08%) 0 (0.00%)

Urinary tract infection 4 (6.78%) 1(1.54%)

Venous thrombosis of lower extremity 3 (5.08%) 1(1.54%)

Disuse muscular atrophy 2 (3.39%) 0 (0.00%)

Total incidence rate 12 (20.34%) 2 (3.08%) - 0.003
Note: x% data from Fisher’s exact test.

Table 5. Comparison of patient satisfaction between control group and study group [n (%)]

Group Control group (n=59) Study group (n=65) Xx° value P value

Very satisfied 27 (45.76%) 43 (66.15%)

Generally satisfied 20 (33.90%) 9 (29.23%)

Dissatisfied 12 (20.34%) 3 (4.62%)

Total satisfaction 47 (79.66%) 2 (95.38%) 7191 0.007

Note: x%: data from chi-square test.

sion of skin damage [25, 26]. In addition, grad-
ed nursing based on risk early warning concept
offers long-term bedridden patients both health
education and psychological counseling, pro-
moting awareness of the dangers of Pl, improv-
ing disease cognition, encouraging early mobili-
zation, and equipping patients’ families with
the necessary knowledge and skills to prevent
and manage complications [27, 28]. Finally, this
nursing scheme requires nurses to regularly
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review their work, find the shortcomings in
implementation, and continuously refine the
nursing scheme, so as to enhance the profi-
ciency of nursing staff, strengthen intervention
on risk factors, and continuously improve the
quality of care, which accelerates rehabilitation
of long-term bedridden patients [29].

The application of graded nursing based on risk
early warning concept in long-term bedridden

Am J Transl Res 2024;16(10):5454-5465
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Table 6. Univariate analysis of risk factors for Pl in long-term bedridden patients (X £s)/[n (%)]

Factor Non-PI group (n=108) Pl group (n=16) X2/t value P value
Sex 0.174 0.677
Male 60 (55.56%) 8 (50.00%)
Female 48 (44.44%) 8 (50.00%)
Age (years) 61.33+7.35 67.501£5.91 3.202 0.002
Body mass index (kg/m?) 24.25+3.08 21.14+3.01 3.782 <0.001
Main disease types 1.912 0.591
Cerebrovascular disease 36 (33.33%) 4 (25.00%)
Respiratory diseases 28 (25.93%) 6 (37.50%)
Cardiovascular disease 24 (22.22%) 2 (12.50%)
Other 20 (18.52%) 4 (25.00%)
Nutritional status 9.344 0.002
Without malnutrition 90 (83.33%) 8 (50.00%)
With malnutrition 18 (16.67%) 8 (50.00%)
Bedridden time (months) 10.741 0.001
1-3 73 (67.59%) 4 (25.00%)
>3 35 (32.41%) 12 (75.00%)
Barden score at admission (points) 13.08+2.40 8.50+0.52 7.588 <0.001
Note: x%: data from chi-square test; t: data from t-test; Pl: Pressure injury.
Table 7. Multivariate analysis of risk factors for Pl in long-term bedridden patients
Factor Coefficierlt of Standard error Wald value Pvalue OR value 95% ClI
regression
Age 0.110 0.098 1.249 0.264 1.116 0.920-1.354
Body mass index 0.234 0.299 0.614 0.433 1.264 0.703-2.273
Nutritional status -1.585 1.666 0.905 0.341 0.205 0.008-5.365
Bedridden time 0.005 1.478 0.000 0.997 1.005 0.055-18.223
Barden score at admission -3.226 0.947 11.615 0.001 0.040 0.006-0.254

patients can improve nurses’ ability to identify
risks, and prioritizes intervention for high-risk
individuals. It promotes the rational allocation
of nursing resources, and improves nursing
efficiency and quality [30]. This study demon-
strated that graded nursing based on risk early
warning concept can improve the MBI, FMA,
and QOL scores of patients and reduce the
occurrence of complications, indicating that
the scheme can improve rehabilitation effect,
and reduce the occurrence of infection and
muscular atrophy through functional exercise,
diet regulation, complication prevention, health
education and psychological counseling, so as
to improve the patients’ ADL and motor func-
tion, and optimize their quality of life. Addi-
tionally, the study found that compared to the
control group, the scores of SAS and SDS in the
study group were substantially lower. Under the
management of the risk early warning grading
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nursing scheme, nurses employed educational
methods such as informational materials, lec-
tures, and broadcasts to educate patients and
their families. This approach helped patients
better understand their condition, increased
their confidence in the rehabilitation process,
and alleviated feelings of unease [31]. Con-
currently, nursing staff are encouraged to
attend to patients’ emotional well-being, en-
hance communication, and address patients’
psychological concerns such as anxiety and
depression [32]. Graded nursing based on risk
early warning concept draws nurses’ attention
to risk factors, strengthens weak links in nurs-
ing, increases communication with patients,
and then fosters patient satisfaction.

Braden score is an effective tool for identifying
patients at high risk of Pl and is widely consid-
ered a reliable method to promote Pl preven-
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tion [33]. Deng et al. conducted risk assess-
ment on elderly bedridden patients and as-
sessed their Pl risk using Braden score, finding
that predictive nursing intervention effectively
reduced the incidence of PI [34]. It is important
to note that Braden score considers factors
such as pressure, nutrition, and activity, and
may not fully capture all aspects of Pl risk in
long-term bedridden patients. Unlike previous
studies, this study used not only Braden score
to assess the patient risk, but also implement-
ed a comprehensive grading system that con-
sidered individual patient factors, hospital envi-
ronment factors, nursing operation factors and
other risk warning factors for long-term bedrid-
den patients. Moreover, in this study, multivari-
ate analysis showed that a lower Barden score
was a significant risk factor for Pl. Hence, early
identification of risk factors for long-term be-
dridden patients and corresponding nursing
intervention are crucial to improve the rehabili-
tation outcomes.

This study has some limitations, such as less
retrospective collection of medical records and
short observation period, which may have intro-
duced data bias. Future research should aim to
refine the nursing content according to the
actual clinical circumstances, and carry out a
large sample multi-center prospective study to
validate these findings.

Conclusion

The application of graded nursing based on risk
early warning concept in long-term bedridden
patients is highly effective. It reduces the inci-
dence of Pl and complications, shortens the
turnover interval time and the time to first out-
of-bed activity, enhances the ability of daily liv-
ing and motor function, improves patients’
quality of life, relieves negative emotions of
patients, and improves patient satisfaction.
This approach provides new ideas for promot-
ing the recovery of long-term bedridden pa-
tients.
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